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ClearPath Mission and Vision
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Mission: ClearPath’s mission is to develop and
advance policies that accelerate innovations to reduce
and remove global energy emissions.

Vision: America leads the world in addressing climate
change by developing innovative, market-competitive
clean energy technologies.
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ClearPath Policy Pillars

Key Technologies
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Policy can push energy technology up the “S-curve”
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Net Present Value (NPV) Model to Assess Options for Deployment

e Time value of money is important for long-lived assets

Facilitates decision-making when comparing projects of similar sizes

Why NPV? e All models are wrong, some are useful

e First-of-a-kind capital costs of a generic project and technology

e Revenue based on historic ERCOT average annual prices and/or PPAs
Assumptions e Analyzes whether NPV of revenue > all capital, O&M, financing costs

e 45Y - Clean Energy Production Tax Credit (ITC)

Existing Federal e 48E - Clean Energy Investment Tax Credit (PTC)

Support e Loan Program Office can offer loans or loan guarantees under 1703 or 1706




Policy Options

State ITC or PTC

Capital Cost-Sharing

Premium Pricing or
Power Purchase @&
Agreements (PPA)

Full Monetization
of ITC (State and/or
Federal)

e State PTC or State ITC
e Stacked with Federal ITC or Federal PTC

e State cost-sharing, via grants, on the capital cost of a project
e Stacked with federal tax credits.

e If the federal ITC is selected, this is applied after the state's
capital cost share

¢ State contracts for a predetermined amount of electricity at a
predetermined price or enhanced pricing for firm generation

¢ Can be assessed as a stand-alone policy lever on top of
federal tax policies AND as another policy on the above levers.

e A project's tax liability can limit how much ITC they can
monetize

e Assume a Haircut: the percentage of the ITC that a third party
takes for monetizing the full credit.




Policy Recommendations

State ITC & Federal ITC

Federal ITC has NPV 6-67%
higher than PTC across all
levels, NPV still negative

State ITC likewise has bigger
impact than State PTC with
lower cost of intervention

Benefit: Directly related to
capital costs, which is the
main cost driver for overruns

Downsides: May need to be
monetized if insufficient tax
burden; not available until
after startup

Premium Pricing/PPA

e Premium price needed for

positive NPV highly
dependent on market prices

e $148.94/MWh is breakeven

for NPV (over 2x hist. Avg
$/MWh), 20 yr contract for
50% of output

e Benefit: Higher guaranteed

revenue, decreases volatility
and risk

e Downsides: May require

more than state policy,
doesn't impact capital cost
overruns.

State Cost-Share

e 3$1 million cost share had

<1% improvement in NPV,
still negative

$1 billion cost share had 36%
improvement in NPV, still
negative

~$2.8 billion cost-share had
positive, near 0 NPV

Benefits: Early availability of
funds to support project
development; directly
addresses main cost driver

Downsides: Less efficient
than State ITC in achieving a
positive NPV




Model Findings & Additional Considerations

Haircuts
(loss in the
value) from
monetizing %

ITC’s

Debt Designs @

Annual

Interest Rates

« Will depend on the rules and market, but
stacked Federal & State ITC still best policy

« Important consideration for determining ITC
level. Small haircut assumptions have large
impact on the level of an ITC that achieve a
positive NPV

* Model allows splitting of debt into 2
Tranches

« Small improvements in overall economics

e Impacts the size of the loan a project takes
out and must repay

o Preferential rates marginally improve
economics

Overnight

Capital Costs

Fuel Cost o

Length of
Construction

Wholesale
Electricity
Prices

e FOAK price and potential cost overruns are
significant sources of uncertainty and cost

e Small impact, consider contracting
arrangements to reduce volatility

¢ Significant impact on NPV

¢ Explore insurance to projects to mitigate risk
exposure to cost overruns, or

e Access to lower construction interest rates
can help marginally

¢ This model is limited in its representation of
electricity markets.

* Premium pricing via PPA or other targeted
market mechanism as stand-alone or
complement to other policy levers




Using the Model: Input Dashboard

Input Categories
* Project Characteristics

(Costs, Service Life, etc.)
e Revenue Inputs (Capacity

Factor, Prices)

e Debt Assumptions
(Interest rate, Tenor,
Tranching)

» Federal Tax Incentives
(ITC/PTC and adders)

Example Input Section

Category of Input Input Name Ross tpies e Input Instructions Additional Information
On the Nuchear Plant inko sheet Cells CS54.C62 there
Project Capacity (MW] 600 Enter value greater than | is information on the size of reactor scheduled to
come online in the nest decade
For a generic small modulsr reactor | Capital expend suciuding penod
Overnight Capital Cost $fW $8,082 NFEL ATE had overnight capital financing. The Nuclear Plant info Shest contains data
costs at 8,062 2022USD/kW from NREL as well as MIT on new nuclear costs
Fota i e — Annual espenditures to operate and maintain
$128 NREL ATB has Fixed O&M costs at | tduipment that are not incutied on a per-unit-energy
Fined Operation and Maintenance 128 2022USDA NV basis. The Nuclea Plant Info Sheet contains data
Expenses [$A\-yt) v from NREL as well as MIT on new nuclear costs
generic small modular Operating and maintenance costs | d on a pet-
Propot o :l‘:E‘L ATE has Variable 0&;: :::zs unit-energy basis. The Nuclear Plant Info Sheet
Characteristic Variable Operation and Maintenance 32 2022USDIM\V contains data from NIREL, MIT, and NE] on these
Inputs Expenses ($/MWh) costs. For NEl look to cells 16669
7 ::"EI..QATB h: “’ Flurl m’ s :;: tor Additional historical data on fuel costs from NEI is in
2022USDIMWh the Nuclear Plant info sheet cells 166179
Fuel Costs [$/MWh)
NAC license timeftame of 40 years. Industry
Project Service Lite [years) =] Masimum Input is B0 years assumption that the plants will get the 20 yeat icense

Construction Length [Years]

Select from kst Possible values
range ltom 1to 20, inclusive. The
median construction time for US
nuclear power plants is about 7 years

renewal once of twice

About half of nuclear power plant in the LS took Sto
10 gears to reach grid connection. Longes
construction timel! ames INCrease construction
financing costs while shorter imeftames decrease
these costs.




Using the Model: Input Dashboard

User-input Scenario Assumptions

ITC Monetization Haircut
Assumption

Optional State ITC or PTC, and
values associated

Capital Cost share in $
Premium PPA agreement details

Color-Coded Scenario Inputs Section

Erter a vabue between 010020 Thus will be
the percentage of an [TC that goes 1o & thied

A progect s tas Kabliy can bmit how much of the TC thy can monstize it
] practice For progest dopets 10 use & third p
habdity 10 Bocess the Iull vaiue Of the ITC with that therd pary Lebung some

Scenanos 2B 4 ITC Harcet Assumpsion (%) s share For mample. 8 promwet May gually for 2 102 1TC bt only be able 1o
“Mﬂhﬂmlw!lm“m #0053 24 OfF the M0 with s tas Rability. The developer goes (0 anothet
projest developm ey thist Can Bcced s The Other 5 and tabes & Turout of T kor Rsed
The progect gets T3 whde the thad party gets B
e
SERe s 2 Thik Boenan0 snadies the U 10 455055 the IMpact of & state-lewel PTC
State Tas Credi SwelTC Select PTC o¢ ITC lrom the List b e il
_d_ 0 Fot tetwtence the beder ol [T 1 anges lrom § o SO0 Sepending on whethe:
Soenatio 1 ITC Ve [3) o Erter vabue 0-100% the prevading wage and ap D 1o QUi ate et and which
(| r #adery are stared
- —— -
Fot reterence the ledera FTC ranges irom $4.5MWh 10 $I0MWH
PTC Yahse [$/Mh) 3500 Entet pogitive vakue drpending on whethes the prevading wage and spprenticeshp
- TRQUITETTYENTE e M aNed wihich sddei s are ITENES
= o =,
This poenaio enables the used 10 ar1est the impact ol § Capts Con
Capital Cont Shae lom Tews (§) Eret ¥ anmw Shiee batwesn the PO devweiope: and the state of Tesas This com
whire i3 apphed betore The ITC [feder sl of state] i appbed.
Soeranc §
Percent of prosect cwvernight capital Chstpust Baged O OSSR amount and the | This vake i1
. @Ot ed but INAGING The SOIT Thare AMOUN and e 1008
::::"'“"B“"M“"“ Bk 10 prowet coF S Of The PO pRce 1T The SO B SR e b applled
o will Nt inchude 3 PPA n ang scenanc and scenano § will be smpty AN
Powe: Fuschase Agesment (FPA| - Salect from kst 4 AFPARS 24 5 £ only WPPA N
that case only
Length of PPA [years) | - Maa 20 praes PPA ngths are tyeecaly 10 oo 20 yeas
|
ot Share of Plant Capacay C
Pon Pl Capacty Coveredls ™ Enter vahow from 0-000%
PEA Y ahue | $MIH) #8700 Entet Pogitive ¥ alue #3d 50melheng That Shows Ilstion 10 The marn.el pnce
Thes is an outpast Showng the piemium [«/-
PPA Premmen copes Ercot Murket Pryf ar %] of the urer-eput PP A price and the user.

ngut EFCOT Manst Price




Using the Model: Output Dashboard

Output Metrics

Is the project profitable ~ Does the net present value (NPV) of all revenues and Federal + State
policy support exceed all capital, operating, and financing costs?

Impact of policy in each scenario — How does the return on invested capital change across policy
scenarios

Total Cost of Policy Intervention — what is the total value of the avoided state-level taxes,
cost-share, and price premium/PPA

Levelized Cost of Energy {LCOE) — metric combines the primary technology cost and performance
parameters. It is one useful metric for comparing a technology cost-competitiveness but is imperfect
because it does not capture other operating characteristics or attributes that provide value to the
electric system broadly.

Total Cost of Project — broken out by CAPEX and OPEX

Total Revenue — broken out by wholesale market revenue, PPA/premium price, and state-level
production tax credits.
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