Natural Gas-Fired CHP to Qualify for Section 45Y and 48E Tech Neutral Tax Credit:
The Combined Heat and Power Alliance’s Proposed Approach

The Combined Heat and Power Alliance (CHPA) has proposed a comprehensive methodology to the

Treasury Department demonstrating how and why natural gas CHP systems should qualify for the
Inflation Reduction Act’s post-2025 technology neutral tax credits, Secs. 45Y and 48E. After thorough
study of the IRA provisions, CHPA developed a methodology that assures only CHP projects verified to
reduce net CO, would qualify for the tax incentives. Adoption of the CHPA's proposal would accelerate
progress towards the objective of the Sec. 45Y and 48E credits, to reduce carbon emissions from the

electric power sector by 75% compared to 2022 levels.

CHP has been an important decarbonization solution for
industry for decades, producing both electricity and useful
thermal energy from a single fuel input. CHP’s ultra-high
efficiency means it can use 40 to 60% less fuel per
megawatt hour (MWh) than any non-renewable resource on
the grid. This translates to substantially less carbon
produced per MWh.

With 80 GW installed at over 4,000 sites throughout the
U.S., CHP accounts for 7% of generating capacity but 13%
of MWhs produced in the U.S., avoiding over 1.2 quadrillion
Btus of fuel and 200 million tons of CO, emissions
compared to separate heat and power generation (Figure 1).
There is an enormous un-tapped opportunity to increase the
level of CHP deployment over the next decade, lowering fuel
use and driving down emissions. Access to the IRA’'s
technology neutral credits will assure CHP remains a viable
decarbonization solution for industrial processes that are
difficult to electrify and for critical operations where
dispatchable onsite power is essential for resilience and
reliability.

CHPA's proposed approach accounts for CO, emissions
displaced from the grid from less efficient marginal
generators that would otherwise have produced the same
electricity with higher emissions. This is consistent with the
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Figure 1: Current CHP installations and benefits
(Data Source: DOE CHP Installation Database, U.S.
installations through December 31, 2023 as of
February 2024)

GHG Protocol for Project Accounting and the EPA’s longstanding CHP emissions calculator
methodologies. CHPA's proposed methodology is rigorous in requiring any CHP project seeking to
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qualify to clearly demonstrate it meets the net negative greenhouse gas emissions criteria that are
consistent with guidance for fuel combustion and gasification referenced in Section 45Y:

“In the case of a facility which produces electricity through combustion or gasification, the
greenhouse gas emissions rate for such facility shall be equal to the net rate of greenhouse
gases emitted into the atmosphere by such facility (taking into account lifecycle greenhouse gas
emissions, as described in section 211(0)(1)(H) of the Clean Air Act...” [Emphasis added.]

The CHPA proposed approach uses a methodology for calculating net emissions consistent with the
GHG Protocol for Project Accounting, as used for evaluating greenhouse gas mitigation projects
against a baseline. Substantially cleaner CHP projects reduce overall net emissions by displacing

higher emitting, less efficient marginal units leading to a “net negative” GHG emissions impact.

To qualify for the tax credits, CHP projects must demonstrate
they meet the lower of the marginal emissions rate reported for
the region by the EPA’s AVoided Emissions and geneRation
Tool (AVERT) in place the year construction of the facility
begins, or 750 Ibs CO2 per MWh, the emissions rate of a new
natural gas combined cycle (NGCC) powerplant. As indicated
in Figure 2, the marginal emissions rate in every region in 2023
was substantially higher than a typical 15 MW industrial CHP
unit, which has a net electric emissions rate of 515 Ibs CO, per
MWh." As the grid’s overall emissions decline over time, new
CHP projects will need to meet ever lower AVERT marginal
emissions rates to qualify for tax credits.

The 750 Ibs CO, per MWh emissions rate of a state of the art
natural gas combined cycle plant® would operate as a ceiling
and all qualifying CHP facilities must generate a net rate of
emissions reductions below that ceiling.

CHP produces substantial immediate and longer-term
emissions reductions that will be clearly documented using the
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Figure 2: Marginal emissions rate by region (Data
Source: AVERT 2023).

CHPA guidelines. Recent evaluations with the latest marginal emissions forecasting modeling indicate
that low-emission natural gas CHP can help decarbonize all regions into the 2040s and many regions

of the US well beyond 2050.

1515 Ibs CO, per MWh is based on a 15 MW GT & fired HRSG system offsetting 82% efficient NG packaged boilers with an
unfired power to heat ratio of 0.794, an overall efficiency (including fired steam) of 78.7%.
2750 Ibs CO; per MWh is the emissions rate for current state of the art natural gas combined cycle generating units (the most
efficient central station natural gas fueled generation technology) per DOE’s 2023 Annual Energy Outlook assumptions.
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Further, most CHP systems today are already considered low carbon fuel ready (i.e. green Hz, RNG).
This means most existing CHP systems will be able to utilize these premium decarbonized fuels
whenever they become competitively available over the next decade, thus driving CHP’s already low
emissions even lower. As green H, and RNG become more widely available, it will always be more cost
effective to use these premium low/no carbon fuels to power ultra-high efficiency CHP systems rather
than conventional grid-based power plants that operate at only half the efficiency of CHP, thus
extending the resource base of these in-demand fuels.

How would this work in practice?
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MWh after factoring in reductions in Figure 3: Net emissions rate of a CHP unit compared to state-of-the-art natural gas
grid emissions to qualify for either the ~ combined cycle generation.

Production or Investment Tax Credits. However, in no case shall a CHP unit qualify if its emissions rate,
before accounting for grid reductions, is greater than 750 Ibs CO, per MWh.

For each calendar year, CHP owners must produce a net emissions annual average rate in Ibs CO- per
MWh by tracking and reporting all CHP net electric emissions for hours the system operates. CHP
owners who have filed for the Section 48E Investment Tax Credit (ITC) must report their emissions
using this methodology within 90 days of the end of each operating year. Any CHP unit that receives an
ITC but fails to achieve a net emissions rate less than or equal to zero Ibs CO, per MWh after factoring
in reductions in grid emissions will be subject to recapture in accordance with the IRS’s five-year
recapture provision. CHP owners who file for the Section 45Y Production Tax Credit (PTC) must file
each year within 90 days of the end of a calendar year following the unit’'s commercial operation.

Close to real time, locational marginal emissions data is becoming widely available to enable accurate
and timely verification of emissions savings from such projects on an hourly basis. CHPA's approach

3 In Figure 3, the Natural Gas Combined Cycle emissions are based on state of the art NGCC units per DOE’s 2023 Annual
Energy Outlook assumptions (an overall efficiency of 53.2%) plus T&D losses of 5.1% (the US average grid losses in eGRID
2022). Note that the 369 existing non-CHP NGCC systems in eGRID 2022 have an overall efficiency of 46.8%.
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uses combustion-based CO. emission factors but can use life cycle assessment (LCA) GHG values if
LCA is applied to both the CHP and marginal grid power outputs.

Conclusion

Incentivizing CHP deployment would advance the goal of the Sec. 45Y and 48E tax credits, which is to

reduce carbon from the electric power sector by 75% compared to 2022 levels. CHP systems installed

through 2035 and operating through 2050 are expected to produce a net reduction in carbon emissions
over their system lifetimes by reducing demand for marginal grid resources.* As Figure 4 demonstrates,
the high efficiency and high annual capacity factor of a 15 MW CHP system can eliminate the same

amount of greenhouse gas
emissions in eight years as
a zero-carbon solar
photovoltaic of the same
capacity can in 25 years.

The U.S. needs tools like
CHP to achieve its
ambitious decarbonization
goals. The rigorous
standards CHPA has
proposed for CHP to qualify
for the Secs. 45Y and 48E
tax credits will ensure that
U.S. manufacturers and
other businesses can take
advantage of this vital
technology.

Cumulative Emissions Benefits of 15MW CHP vs 15MW PV Capacity
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Figure

s: Net CHP emissions rate of 5151b/MWh based on industrial CHP withfired HRSG offsetting 823 efficient packaged boiler with overall
ency 78.7%HHV @ 953 capacity factor; PV 27% capacityfactor, Avoided grid emissions based on NRELCambium 2023 Mid Case, SRMER

Prepared by Sterling Energy Group, LLC

4: Emissions reductions over time of CHP compared to solar.

For more information, contact Anna Dixon of the Combined Heat and Power Alliance at

annadixon@dgardiner.com.

4 Combined Heat and Power Alliance, Combined Heat and Power and a Changing Climate: Reducing Emissions and

Improving Resilience, 2021.
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