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Abstract

(FCV) in Japan.

This research examines the changes of energy system in the transportation sector having the fuel cell vehicles
The concern with the FCV as an advanced transportation technology has been growing. The

FCV is planed to be introduced in the transportation market in 2003 by the year around through automobile
manufactures in Japan. The advantage of the FCV could be summarized as follows; (1) reduction of energy
consumption with the high efficiency of fuel cells, (2) drastic reduction of carbon dioxide emissions in the
transportation sector, (3) possibility of energy shift from petroleum to the other energy sources, such as natural
gas and renewables. In order to the transitional introduction of the FCV, both fuel economy and energy choice
need to be examined in terms of changes in energy systems and environmental concerns. We have developed
eight patterns of FCV models and analyzed them by using an energy-economic model. We have found that the
FCV is efficient in saving energy consumption and reducing carbon dioxide emission. In particular, when the fuel
is supplied directly at onsite hydrogen station and the hydrogen is reformed from natural gas, the FCV shows

most efficient performance with higher efficiency and lower costs.
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Per = Personal
Dmd = Demand

: Trp = Transportation Trk = Truck
 Pet = Petroleum Elect = Electric
i Mkt = Market
: Hyb=Hybrid

Rsc = Resource
Fev = Fuel Cell Vehicle

Sub = Subsidy
NG = Natural gas
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Fuel Charged fuel Onboard

Type Onsite reformer

resource to the vehicle reformer
FCV-A Petroleum None Gasoline O
FCV-B Petroleum (@) H, None
FCV-C Gas @] Methanol O
FCV-D Gas @) H, None
FCV-E Biomass @] Methanol O
FCV-F Biomass O(Methanol—H,) H, None
FCV-G *1 O H, None

“''H, is derived from H,O by electrolysis.
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Symbols:

) - End-Use node
[ : Conversion node

: Market node
: Resource node
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Well to wheel

Crude oil Refinery Refueling Conventional
resource (095) ©0.95) (0.15)
SCC:2.78, AOC:0.46 : SCC:1116.2, AOC:34.9
. Hybrid vehicle A B
() :Efficiency : 2;3;:5@29&
SCC  : Specific Capital Cost, $/(mmBtu/year) SCC:1402.1, AOC:27.9 .
AOC : Ancillary Operating Cost, $/mmBtu
Fuel Cell Vehicle-A
SCC:1676.5, AOC20.5
Onsite reforming Refueling Fuel Cell Vehicle-B
L, toComp.He [~ (0.95) 041
(0.87) SCC:1498.2, AOC:30.0
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