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Clean Energy Tax Provisions In the Inflation Reduction Act

45V Credit Allowed
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I.LR.C. § 45V/(c)(1)
Lifecycle Greenhouse Gas Emissions

.R.C. § 45V(c)(1)(A)
In General — Subject to subparagraph (B), the term “lifecycle greenhouse gas emissions™ has the same meaning given such term under
subparagraph (H) of section 211({0)(1) of the Clean Air Act (42 U.5.C. 75345(a)(1)), as in effect on the date of enactment of this section.

I.R.C. § 45V(c)(1)(B)

GREET Model — The tarm “lifecycle greenheouse gas emissions” shall only include emissions through the point of production (well-to-
gate), as determined undar the most recent Greenhouse gases, Regulated Emissions, and Energy use in Transportation model
{commonly referred to as the "“GREET model”) developed by Argonne Mational Laboratory, or a successor model (as determined by the
Secretary).




Three Pillar’s Rationale for
Additionality?

The rationale behind this concept is that grid will react to a
new ELX project load demand by increasing generation. If
there are not regulations set, then hydrogen producers could
functionally consume clean power that could otherwise be
used to decarbonize sectors like transportation and buildings
while carbon-intensive power backfills the pre-existing
demand in those sectors.

The numbers typically used are:

Electrolysis (50 kWh/kg-H,) using 100% gas-fired energy (~0.4 kWh)
would produce H, at an embodied emissions rate of ~20 kg-CO,/kg-H,.

Current SMR derived H, has an embodied emissions rate of 9.4 kg-
COzlkg'Hz.

If electrolytic hydrogen producers cannot guarantee they are using new,
clean power then they could be requiring the grid to produce power
from fossil sources or be producing hydrogen with high embodied
emissions rates.

Image courtesy Jesse Jenkins

The Need for a 45V New Supply Reqmrement
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Without a new supply requirement, Only a requirement for new, time-
billions of taxpayer dollars will subsidize , matched, and delivered clean energy
hydrogen that is 2x worse than existing ' can guarantee that true low-carbon
gray hydrogen hydrogen is produced



Counterpoints of Additionality - Summary

1. Additionality would not seem to dramatically change the

existing power systems emissions
* The Princeton analysis did not seem to consider existing policies such as cap-and-
trade programs. It shows that in some regions IRA tax credits were already strong
enough to support construction of sufficient new-build renewables to power both
hydrogen demand and consumer demand.
*  Modeling by utilities indicates that additionality is only marginally impactful at best,
far outweighed by EPA regulations and IRA renewable incentives

2. Thethree pillars analysis does not consider the

Administrations broader climate strategy
This includes the adoption in the near future of new EPA regulations further

Grid CO, Intemsity

PRODUCTION
PARITY

restricting emissions from natural gas and coal-fired power plants.
The CO, intensity of power generation has been changing rapidly in the last
decade, a trend that is projected to accelerate.

3. By requiring hydrogen producers to met additionality
requirements, the burden of decarbonizing the grid is
effectively being put upon the hydrogen producers not the
grid utilities

Projected US power CO, intensity in sustainable
development scenarios. Graph courtesy of RMI
(Hydrogens Decarbonization Impact for Industry)

4. One-to-one mandatory matching in this manner has never
been asked of any industry, even the power utilities. It would
be enormously complex to realize.

In short, the Princeton paper which initially
proposed the three pillars (including
additionality) made some serious
oversimplifications of the situation.
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Renewables are Highly Incentivized

This implies that the same amount of new wind and solar generation is coming online
with or without the additionality requirement because the IRA incentives are already
sufficient to support the investment. The Princeton analysis showed as much.
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PLij IRA already effectively includes enough incentives to

support the buildout of the hydrogen economy.

1 GW Electralyzer in Northern California Zone
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Graphs from Ricks et al. “Minimizing emissions from
grid-based hydrogen production in the United
States”.



Percentage Change

Limitations of Additionality

140

- It would be very challenging to identify resources 120 s i
that would not otherwise have been present
without the demand for hydrogen.

100

. This was a key challenges for the Koyoto Protocol. (. axel -
“Interpreting the Additionality of CDM Projects: Changes in Additionality Definitions ... over Time”
2009)

“This definition could be extended to encompass even new, non-mandated

resources that would have been build with or without having being procured for

hydrogen production specifically... However, this broader definition of 40

additionality is likely difficult if not impossible to enforce, as it requires

counterfactual knowledge of which resources would have been developed had the 20

hydrogen producer not made certain procurement choices.
- Princeton Paper (Ricks et al. 2023)

CO, Emissions from
Electricity Generation

« The argument for additionality assumes that current

and future carbon policies are completely ineffective Graph showing US electricity generation CO, emissions
. ) ) .. over the past 50 years (Data courtesy of U.S. Energy
at reducing the degree of grid associated emissions Information Administration. Image courtesy of CRS )

(both by reducing plant emissions, retiring existing assets, and deploying new
renewables).

The Princeton researchers admitted as much, stating:

A policy mechanism that explicitly prioritizes system-wide emissions reductions, such as a carbon pricing

The Three Pillars is based upon at a static point in or cap-and-trade program, could help encourage climate-positive outcomes alongside electrolysis

time and fails to incorporate the industry trends that deployment by financially disincentivizing electricity consumption in hours when fossil plants are on the
are emerging. The U.S. electric grid is clearly margin and directing hydrogen production toward end uses with the greatest overall decarbonization
beginning to clean and reduce the associated potential. A cap-and-trade program in particular would likely mitigate the need for further

hydrogen-specific requlations by ensuring that system-wide emissions cannot increase as aresult

emissions by asset retirement, new renewable of electrolysis operation.
generation, and cleaner operations at existing sites. -Princeton Paper (Ricks et al. 2023)




Limitations of Additionality

Emissions Reductions from 2005 Level
« EPA will be preparing and finalizing its regulations [unceus peseaoles ol Tl o
on carbon emissions from new and existing 111 b CCUS with H, Additionality A ooy T oL
. 111 b/d CCUS with H, Additionality -48% -171% -84% -96%
g enerators In th e near fU ture. 111 b CCUS - EPA Clean Air Act Natural Gas Regulations
* Regulations will require existing generators to reduce their 111 d CCUS - EPA Clean Air Act Coal Regulations

emission rates by substantial amounts and place limitations

Annual CO, Emissions Reductions

on emissions for new installations. —
. . . . ) Millions Short Tons
* |In addition, there will continue to be assets which will be Imposed Policies 2025] 2030 2035] 2040
I’eti red. 111 b CCUS -21 99 217 497
. . . . . 111 b CCUS with H, Additionality -97 70 172 499
» The overall effect of this policy will be to lower the emissSiONS {111 v/d ccus with H, Additionality a3 s3] 4| 6w
rate of the existing fossil assets and thereby lower the grid 111b CCUS - EPA Clean Air Act Natural Gas Regulations
111 d CCUS - EPA Clean Air Act Coal Regulations

mix emissions.

« Combined with expected renewable growth from incentives in _ _
he IRA. th han il t to dramaticallV | f th Tables constructed using data from Constellation
the o eS_e C_ anges wi a_C 0 a _a Ically lowe € Modeling (“American manufacturers need equal
marginal emission rate of grid electricity across the access to clean hydrogen to decarbonize their
entire country. operations)

Given the scope of the power generation industry, any additionality requirement would
have a marginal (at best) impact upon the grid emissions rate. The Constellation
assessment (above) shows that without additionality, the net emissions
associated with electrolytic hydrogen production will have little to no impact
upon the grid emissions rates. (Not positive as suggested by the advocates of

PI_Uj additionality)
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Counterpoints of Additionality — wmrserer
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time, Is Cr_eatmg an econ.omlc barrier _that IS _SO Graph showing US electricity generation CO, emissions
extreme (in order to deliver) that projects will over the past 50 years (Data courtesy of U.S. Energy
simply not survive. Information Administration. Image courtesy of CRS)
Major Federal Regulations for Power Generation
1970 — Clean Air Act
The intent of the PTC was not to overly 2005 — Clean Air Interstate Rule
regulate the production of hydrogen, it was 2011 — Mercury and Air Toxics Standards
to incentivize and accelerate it. 2011 - Cross-State Air Pollution Act
p|~uj'“ 2015 — Clean Power Plan (repealed)
2019 — Affordable Clean Energy Rule 8

2023 — New EPA Clean Air Act Draft Regulations Released



Hydrogen Can Make An Impact
Now!

 Looking at emissions only through the lens of production
only is a gross oversimplification of a highly complex
system.

 Hydrogen can substantially reduce emissions for other
high polluting industries and mobility applications right
now. That is what the writers of the PTC realized and why
they wrote the legislation in the manner they did.

Even though the decarbonization of
industries such as HD mobility, shipping,
and steel are only just beginning, it is
critical that the H, supply

. Hydrogen Abatement
infrastructure be developed to support .

them as they begin their energy s
transition. B
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shown).
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Graph showing the GHG emission reduction by
deploying a kg of H2 in various applications. (Image and
graphs (below) courtesy of the Rocky Mountain Institute
“Hydrogen's Decarbonization Impact for Industry”).
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Interconnection Challenges
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Images courtesy of Joseph Rand at Lawrence Berkeley
National Laboratory
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Interconnection Challenges
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An additionality requirement
would serve to set the hydrogen
economy back, at minimum 5 to

plyj“ 10 years, simply from an L
Interconnection perspective.
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Map of the U.S. showing the interconnection
backlogs for the various regions.



Facility Operation Limitations

Operational profiles for hourly-matched electrolysis systems are shown ... and
illustrate how electrolyzers occasionally reduce consumption during periods of
clean electricity scarcity to avoid drawing power from the grid mix.

- Princeton paper (Ricks et al. 2023)
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Counterpoints of Additionality - Summary

1. Additionality would not seem to dramatically change the existing power systems
emissions.

2. Thethree pillars analysis does not consider the Administrations broader climate
strategy.

3. Hydrogen can make an impact right now and its scale up needs to being in order
to support decarbonization of challenging industries.

4. One-to-one mandatory matching in this manner has never been asked of any
industry, even the power utilities. It would be enormously complex to realize.
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