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Abstract >> Conventional well-to-wheel (WTW) analyses of battery electric ve-
hicles (BEVs) typically present a single value for WTW greenhouse gas (GHG)
emissions using the national average electricity mix for a specific year. However,
the power generation mix used in WTW analyses of BEVs is time-dependent. This
study focuses on analyzing the variability of WTW GHG emissions depending on
the time of BEV charging. For this analysis, the Korean GREET model was used,
which was modified from the GREET model developed by Argonne National
Laboratory to reflect local conditions. The analysis shows that the highest WTW
GHG emissions occur when fossil fuels make up around 70% of the power mix,
while the lowest emissions occur when fossil fuels account for about 44% and re-
newable energy for around 10%. WTW GHG emissions of BEVs are 16% higher at
their peak and 28% lower at their minimum compared to scenarios that do not
consider the power mix.

Key words : Electric vehicle(H 7| X}), Temporal variability(A| 2+ X B 5 4J), Charging
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Table 1. Life cycle GHG emissions of fuel in South Korea

Fuel Upstream Fuel use
(g-CO2-eq/GJ) (g-CO»-eq/GJ)
Coal 6,160 87,627
Natural gas 15,384 55,106
Uranium 2,433 0
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Table 2. Life cycle GHG emissions of electricity according to
production technology

g-COs-eq/GJ Upstream Powe.r Total
process generation
South Korea average| 18,572 130,734 149,307
1
Coal 18213 | 280,017 | 298230
steam turbine
Natural gas 34192 | 126052 | 160,244
combined cycle
Uranium 2,433 0 2,433
steam turbine
Renewable
(wind, water, solar) 0 0 0
By-product gas 0 395,961 395,961
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