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Abstract : The Fuel Cell Electric Vehicle(FCEV) is recently evolving into a new trend in the automobile industry due
to its relatively higher efficiency and zero greenhouse gas(GHG) emission in the tailpipe, as compared to that of the
conventional internal combustion engine vehicles. However, it is important to analyze the whole process of the
hydrogen’s life cycle(from extraction of feedstock to vehicle operation) in order to evaluate the environmental impact
of introducing FCEV upon recognizing that the hydrogen fuel, which is used in the fuel cell stack, is not directly
available from nature, but instead, it should be produced from naturally available resources. Among the various
hydrogen production methods, ~54.1 %" of marketed hydrogen in Korea is produced from naphtha cracking process in
the petrochemical industry. Therefore, in this study, we performed a well-to-wheels(WTW) analysis on the hydrogen
fuel cycle for the FCEV application by using the GREET program from the US Argonne National Laboratory with
Korean specific data. As a result, the well-to-tank and well-to-wheel GHG emissions of the FCEV are calculated as
45,638-51,472 g CO,eq/GJ and 65.0-73.4 g CO»eq/km, respectively.

Keywords : Well-to-wheel analysis(% 2} #4), Hydrogen(5=4~), FCEV($1 & A ] ®}5=2}), Naphtha cracking(1}
Z e} 73l]), Greenhouse gas(<>2 7}22)

Nomenclature DS : dilution steam
BFW : boiler feed water
QO : quench oil

PFO  : pyrolysis fuel oil

FCEV : fuel cell electric vehicle
GHG : greenhouse gas
GWP : global warming potential

LHV  :lower heating value PGO  : pyrolysis gas oil

NCC  :naphtha cracking center PG - pyrolysis gasoline
WTT : well-to-tank
WTW : well-to-wheel

SHP steam : super-high-pressure steam

LPG :liquefied petroleum gas
RAFF : raffinate
RPG  :raw pyrolysis gasoline

TLE : transfer line exchangers
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Table 1 Product composition from naphtha cracking center

Product (wt.%) LHV (kJ/kg) | (energy.%)
Ethylene (31 %) 47,170 31.5
Propylene (16 %) 45,770 15.8
Cc4 Butadiene 44,118 48
(5 %)
Raffinate But
10 % utene 45277 49
(10 %) 5.%) ,
RPG Benzene 40,487 4.1
(14 %) Toluene 40,496 4.1
Xylene 40,782 4.1
Methane
47,141 14.2
(14 %) 7
CHa, Ho, Hydrogen
LPG (1%) 120,210 2.6
LPG
4 14
(14 %) 6,607
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Well-to-Wheel Greenhouse Gas Emissions Analysis of Hydrogen Fuel Cell Vehicle - Hydrogen Produced by Naphtha Cracking
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Well-to-Wheel Greenhouse Gas Emissions Analysis of Hydrogen Fuel Cell Vehicle - Hydrogen Produced by Naphtha Cracking
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