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Unsettled Issues Regarding
Power Options for Decaronized

Commercial Vehicles

Abstract

Direct electrification appears to provide the most cost-effective ~u =2 to decarbonization of commercial
vehicles across the vast majority of duty cycles. However, up* 1ke * \ay be constrained by critical metal supply.
An electric road system (ERS) could offer a highly eff.cient . =4 cor i-effective route to direct electrification
and greatly reduce the volume of batteries required. Pilo. “chei..cs are urgently needed to provide concrete
data on operating costs for different ERS technologie. Teci. *0-economic studies should compare different
vehicle configurations operating within an ERS w.." va: ‘ing levels of coverage.

It will be many years before existing inc .su | uses of hydrogen have been decarbonized. Investments
in hydrogen should be focused on decarbor 7i".g e isting (non-transport) applications before establishing
new markets and committing infrastruct'.eto1. ** <nd-use technologies. It remains highly uncertain whether
renewable hydrogen will ever be able to ~ompete economically with direct electrification. There are also
multiple potential pathways for rer ewa 'e hydrogen to supply energy for road transport, including buffering
electrical supply within the grid, ~ hyo ogen or methanol fuel cell vehicles, and in methanol or e-diesel
internal combustion engine (ICE) ve, <les. Only one of these pathways would require a hydrogen refueling
infrastructure, which muv .., “erefore, b. considered a highly risky investment.

There is lir'ted . 2pe t. increase biofuel production sufficiently for widespread transport use, and
“electrofuels” are I, =ly t. » most expensive route to decarbonization of road transport. However, where
plug-in hybrid electric =hicles (PHEVs) obtain most of their power from an ERS, liquid biofuels and electro-
fuels could be 1seful for occasional off-grid range extension. To achieve extremely long-range operation in
remote lo~atior 3, liquid fuels remain the only viable option.

+ rther «. 'ysisisrequired to understand the lifecycle energy use for different options. Conventional
ve: ‘.iesre ire th »least energy to manufacture, but electrofuels cost the most energy to synthesize. Battery
vehic. s have very high energy efficiency that can compensate for their relatively high embedded energy of
m. "ufac.dre in arelatively short time period. Hydrogen fuel cell vehicles combine extremely high embedded
enery ; with only moderately higher efficiency compared to electrofuels, making it unclear whether they
« ‘tually offer improved energy efficiency in use.

NOTE: SAE EDGE™ Research Reports are intended to identify and illuminate key issues in emerging,
but still unsettled, technologies of interest to the mobility industry. The goal of SAE EDGE™ Research Reports
is to stimulate discussion and work in the hope of promoting and speeding resolution of identified issues.
SAE EDGE™ Research Reports are not intended to resolve the challenges they identify or close any topic
to further scrutiny.
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