ITIF

INFORMATION TECHNOLOGY
& INNOVATION FOUNDATION

H2 and Fuels (orange)
Other Transportation (orange)
Energy R&D

Federal Energy R&D:
Hydrogen & Fuel Cells

BY COLIN CUNLIFF AND BATT ODGEREL | MARCH 2020

This briefing is part of a series on the U.S. energy budget. See: itif.org/energy-budget.

Fuel cells use the chemical energy of hydrogen and similar fuels to cleanly and efficiently
produce electricity. When hydrogen is the fuel, electricity, water, and heat are the only
resulting products, with none of the carbon emissions or pollution emitted by conventional
internal combustion engines. The Hydrogen & Fuel Cells program conducts research and
development (R&D) on three complementary technologies: low-cost hydrogen production
from domestic resources; infrastructure for hydrogen compression, transmission, storage,
and delivery; and fuel-cell technologies that can be used in electric vehicles and

other applications.'

Figure 1: The FY 2021 budget request would cut hydrogen and fuel-cell R&D hy 72 percent?
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Note: The Department of Energy (DOE) is proposing to merge the Hydrogen Fuel (blue)
and Hydrogen Infrastructure (orange) subprograms into a single Hydrogen Technologies
subprogram in its FY 2021 request (diagonal orange/blue stripes in figure 1).

What'’s at Risk

Innovations resulting from DOE R&D over the past decade have facilitated a more than
50 percent cost reduction in fuel cells. However, further reductions are necessary for fuel
cells to become cost-competitive with internal combustion engine vehicles. DOE’s goals for
light-duty cars include decreasing fuel cell costs to 30 dollars per kilowatt ($30/kW),
decreasing onboard hydrogen storage costs to 8 dollars per kilowatt-hour ($8/kWh), and
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improving fuel cell durability to 8,000 hours (approximately 240,000 miles of driving) by
2030. While the program’s focus is on transportation, its R&D also benefits stationary fuel
cells (such as those used to provide backup power), reversible fuel cells, and small-scale cells
for fuel, heat, and power that may provide resilience and flexibility to multiple sectors.”
Reductions in R&D funding threaten to delay DOE progress toward cost-competitive

fuel cells.

DOE is also targeting a hydrogen production cost of $2 per kilogram ($2/kg) and
approximately $1/kg for energy storage and chemical processes, with a system-wide cost
(hydrogen production plus delivery and storage) of $4/kg in order to be cost competitive
with gasoline on a cents-per-mile-driven basis.* Hydrogen also has important applications
beyond the transportation sector, and is one of the few technology options for addressing
harder-to-abate sources of carbon emissions.” Hydrogen can serve as a form of long-
duration electricity storage, a feedstock in the production of synthetic hydrocarbon fuels
and chemicals, and a source of high-temperature heat for industrial applications.® Because
of the wide range of its end uses, hydrogen can facilitate greater integration of energy
systems across sectors—and has led many to call for creation of a “hydrogen economy.””
However, realizing the enormous potential of hydrogen requires continued R&D in

different production and delivery systems and end-use applications.

Hydrogen & Fuel Cells R&D Subprograms
R&D in the Hydrogen & Fuel Cells program is distributed across six subprograms:®

Fuel Cell Technologies supports R&D to develop technologies that enhance the
durability, reduce the cost, and improve the performance of fuel cells, with a goal
of achieving cost competitiveness with internal combustion engine light-duty
vehicles and heavy-duty trucks.

Hydrogen Fuel R&D focuses on novel hydrogen production—including
hydrogen production by electrically splitting water—and storage technologies, as
well as direct conversion of natural gas to hydrogen and carbon coproducts
(beyond the conventional steam methane reforming process). The FY 2021 budget
request proposes merging the subprogram with Hydrogen Infrastructure R&D.

Hydrogen Infrastructure R&D focuses on reducing costs of such hydrogen
fueling infrastructure systems as liquid pumps, compressors, storage, chillers,
dispensers, and other hydrogen delivery and station components.

Data, Modeling, & Analysis performs analytical research that provides a
technical basis for informed decision-making for the program’s R&D direction
and prioritization.

Systems Development & Integration focuses on developing the technologies to
integrate hydrogen systems with a wide range of sectors, including marine,
trucking, rail, steelmaking, ammonia production, electrofuels production from
CO; and renewable and nuclear resources.
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Key Elements of the FY 2021 Budget Proposal

A 69 percent reduction in Fuel Cell Technologies, including reduced funding
for the Fuel Cell Performance and Durability (FC-PAD) consortium; reduced
funding for high-temperature proton exchange membrane R&D that aids efficient
fuel cell operation; no new funding for alkaline-membrane fuel cell technologies;
and no funding for reversible fuel cells that can store energy and generate power.

A 67 percent reduction in the Hydrogen Technologies, including reduced
funding for the HydroGEN Consortium, a collaborative effort between six
national laboratories, industry, and university partners to identify new catalysts,
membranes, and other materials to reduce the cost of hydrogen production from
water splitting; and reduced funding for the Hydrogen Materials Advanced
Research Consortium (HyMARC), an R&D effort to reduce the cost of
hydrogen storage.

An 80 percent reduction in Systems Development & Integration, with no
funding for industry-led projects to reduce the cost of polymer electrolyte
membrane electrolyzer manufacturing technologies; reduced funding for hydrogen
use in steel manufacturing; reduced funding for R&D to enable adoption of codes
and standards applicable to hydrogen and fuel-cell technologies for large-scale
applications; and new funding for research focused on improving the energy and
operational efficiency medium-duty and heavy-duty trucks.

A 67 percent reduction in Data, Modeling & Analysis, including a narrowed
focus on emerging applications of hydrogen and fuel cell technologies; and no
funding for analysis of the potential for hydrogen generation through nuclear
baseload sources.
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