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What LPO Does

‘ ‘ There are many areas that are mature from a technology
standpoint but not mature from an access to capital standpoint —
that’s a nexus where there’s a clear mandate for LPO
to participate.

LPD==

e Loan Programs Office

— LPO Director Jigar Shah

The U.S. Department of Energy Loan Programs
Office (LPO) finances innovative clean energy, advanced
transportation, and tribal energy projects, serving as a
bridge to bankability for breakthrough projects
and technologies, derisking them at early stages of
commercialization so they can reach full market acceptance.




The Bridge to Bankability

Providing financing for technologies to go the last mile to reach full market acceptance
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The Inflation Reduction Act & LPO

= + Appropriates $11.7 billion for LPO to support
issuing new loans

@ < Increases existing loan program authority
by approximately $100 billion

+ Appropriates $5 billion for a new loan program—
& the Energy Infrastructure Reinvestment
(EIR) Program—for up to $250 billion in loans




Inflation Reduction Act Appropriations

$11.7 billion to support issuing new loans

Advanced Technology
Vehicles Manufacturing

Innovative Clean Energy Tribal Energy Loan

Loan Guarantees
(Title 17 ICE)

Guarantee Program
(TELGP)

Direct Loan Program
(ATVM)

Existing Loan Programs $3 6 B $75 M ”I §di§:bgy UE

credit subsidy up to to carry out up to approximately
$40.0 B in loan authority $20.0 B in loan authority $40.0 B in loan authority

Energy Infrastructure

Reinvestment Program
(Title 17 EIR)

New Loan Program $5
0B

to carry out up to
$250.0 B in loan authority




Tribal Energy Loan Guarantee Program (TELGP)

» Funding: IRA provided $75M in
administrative support to manage
program, and expanded loan
authority from $2B to $20B

» Type of Projects:
1. No GHG mitigation
requirement
2. No innovation requirement
3. No application fees
4. Not exclusively guarantees,
can support direct loans

@ Loan Programs Office

Projects could include...

Electricity generation,
transmission and/or distribution
facilities, utilizing renewable or
conventional energy sources

Energy storage facilities

Energy resource extraction,
refining or processing facilities

Energy transportation facilities,
including pipelines

District heating and cooling
facilities

Cogeneration facilities

Distributed energy project
portfolios, including portfolios of
smaller distributed generation and
storage facilities employed
pursuant to a unified business
plan

‘@ Loan Programs Office




Advanced Technology Vehicles Manufacturing

Program (ATVM)

» Funding: $3B in credit subsidy to
support up to ~$40B in loan
authority

> Type of Projects:

1. Expands eligible
technologies from light-duty
cars and trucks to include

Medium/heavy-duty trucks
* Aircraft

Marine

rail & hyperloop

@ Loan Programs Office

ONLY medium/heavy-duty truck category clarifies required fuel
economy gain to align with ATVM and light-duty cars/trucks
requirements.

» “A medium duty vehicle or heavy-duty vehicle that exceeds 125 percent of the
greenhouse gas emissions and fuel efficiency standards established by the
final rule of the Environmental Protection Agency entitled ‘Greenhouse Gas
Emissions and Fuel Efficiency Standards for Medium and Heavy-Duty
Engines and Vehicles’...”

New ATVM categories of marine, aircraft, rail & hyperloop likely need a
rulemaking process before loans can be considered in these
categories

Pre-Decisional and Deliberative Process 9



The Energy Infrastructure Reinvestment ("EIR")

Program (Section 1706)

» Funding: $5B in credit subsidy to "Ceased operations” projects could potentially include...
support up to $250B in loan . . . ) ) .
guarantees, including refinancing, * Replacing fossil electricity generation with established cleaner sources
available through Sept 30, 2026. - Repowering or replacing older renewable assets with more efficient technology
> Type of Projects: * Replacing fossil-based industrial processes with decarbonized industrial
1. Projects that retool, repower, processes
repurpose, or replace energy « Repurposing oil pipelines for clean hydrogen or CO2 transport

infrastructure that has
ceased operations OR

2. Projects that enable "0 tina® ioct Id tentiallv includ
operating energy perating” projects could potentially InCluae...

infrastructure to avoid, * Retrofitting existing fossil assets
reduce, utilize, or sequester

air pollutants or
anthropogenic emissions of « Fuel switching at operating power plants
greenhouse gases.

3. Can include expenses for
remediation

» Refinancing, upgrading, uprating existing nuclear facilities

* Transmission upgrades

*no innovation requirement

@ lP) Pre-Decisional and Deliberative Process 10
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Monthly Application Activity Report September 2022

$92.6 BILLION

CURRENT AMOUNT OF LOANS REQUESTED
BROKEN DOWN BY LPO TECH SECTORS

Advanced Advanced Biofuels
Vehicles & Nuclear
Components

IN LOANS
REQUESTED 2

APPLICATIONS
PER WEEK?

Virtual Power Transmission | Critical Storage
Plants Materials

Notes Carbon Onshore & Hydrogen
All data updated through September 30, 2022. For more details and a list of technology areas of interest within each LPO tech sector, see: Energy.gov/ILPO/MAAR Management offsl‘lore
1)  Active applications include applications that have been submitted by the project sponsor(s) through LPO's online application portal and that are the subject of active Wind

review and engagement by LPO and the applicant.

2)  Individual requested loan amounts are estimated and potential, subject to change, and not necessarily representative of final financing terms. Requested loan amounts
in current active applications do not affect available LPO loan authority. igure rounded down to the nearest $0.1 billion.

3)  Current rolling average of new active applications per week over the previous 24 weeks. Figure rounded down to the nearest 0.1 application per week. EV Charging

© LR .

Loan Programs Office



Building Momentum

Recent Innovative Clean Energy and ATVM Deal Closing Announcements

HYDROGEN

ADVANCED CLEAN
ENERGY STORAGE

Nation's largest
hydrogen production
and storage facility
capable of providing
long-term seasonal
energy storage.

DELTA, UTAH ° LOAN

GUARANTEE

$504.4 MILLION
JUNE 2022

@ LR

FINANCED BY
U.S. DEPARTMENT OF

ENERGY

CRITICAL MATERIALS

SYRAH VIDALIA

VIDALIA, LOUISIANA 9

The first battery-grade
natural graphite active
anode material
supplier in the U.S.,
supporting the
growing EV industry.

DIRECT LOAN
$102 MILLION

JULY 2022

FINANCED BY
U.S. DEPARTMENT OF

13
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Catalyzing $100B-scale across clean energy

Overview

v

LPO’s focus sectors

E]deay%focus

Achieving administration
climate targets requires
trillions of dollars in
capital formation in
clean energy

LPO is focused on
catalyzing $100B scale
in each of our focus
sectors to create
irreversible momentum
for the clean energy
transition

Carbon

management

DAC /CDR

Carbon transport and storage

Point-source capture

Generation

Advanced geothermal
Advanced nuclear

Hydropower

Offshore wind supply chain

Utility-scale PV and onshore
wind supply chain

Grid
optimization

Grid-scale storage

Transmission infrastructure &
optimization

Virtual power plants / DER

Green buildings

Industry

Green cement

Green steel

Waste-to-Value

Clean hydrogen

Battery, E-Waste, and plastics
recycling

Critical minerals and rare earths

Transportation

EVs (mfg, supply chains)
EV charging

Next-gen aviation
Transportation fuels
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Tipping point: $100B in capital formation

$100B as a ‘rule of thumb’
for commercial lift off

At $100B...

» Cost declines achieved
through cumulative
doublings of
manufacturing capacity

* Project developers
achieve repeatable
processes

« Supply chain established
— raw inputs, components

* Trained workforce
developed

» Dedicated core of capital
markets professionals with
experience funding

lP) Sources: BNEF
Loan Programs Office

Example: Wind and Solar achieved exponential scale-up
after achieving ~$100B in global capital formation

Cumulative global installed capacity for wind and solar,

2004-2020

900 Solar H Wind

2009: Solar
hits $100B

800

700

Cumulative

capacity 600 2006: Wind
(ew) hits $100B
500
400
300
200 ‘ | |
100
o I I |

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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Hydrogen amid the decarbonization landscape

Today’s hydrogen is carbon-intensive and
concentrated in two use cases

11.4 m metric tons

of H, is currently consumed annually in

i the US market
Ammonia

and
methanol

Other
2 4

Metals

~$17.6 bn

total value of the H, market in the US today’

0,
77%
served by SMR H,
Refining

23%

* 99% of hydrogen in use today is fossil-based

* >90% for refineries and ammonia

* On-site hydrogen production units can make
switch from grey to clean hydrogen difficult

Sources: FCHEA Hydrogen Roadmap, BNEF

Loan Programs Office

>

By 2050, clean hydrogen could underpin
decarbonization in several sectors

By 2050, U.S. demand for hydrogen could reach
63 million Mt/year, accounting for ~14% of
final energy consumption
Given economics of hydrogen production,
transport and storage, hydrogen
infrastructure will likely develop
regionally and look quite different from the
natural gas grid
Major sources of future demand could include
 Industrial applications (iron- and steel-
making, cement, chemical feedstock)
» Transportation (marine transport, heavy-duty
trucks, aviation)
» Grid balancing and seasonal storage

17



Emerging business models in clean hydrogen and
associated market size

Not exhaustive

Business models Recent LPO activity
© Methane pyrolysis for clean Conditional commitment: Monolith Materials: MONOLITH.
hydrogen and carbon black Up to $1.04B
© Hydrogen production and storage « FOAK commercial deployment of methane pyrolysis
facilities for seasonal energy storage | . T revenue sources: green ammonia and carbon
© Retrofitting of transmission- black (large, established markets)
constrained renewable assets for
hydrogen / green ammonia Loan guarantee: Magnum ACES : $504.4M ==
production MAGNUM
@ Distributed H2 production and » Clean hydrogen production and storage A mirsusisk
distribution for transportation and facility to supply hydrogen-ready NG-power
equipment (e.g., forklifts) plant
_ o  Offtake from Intermountain Power Agency
© Retrofit of coal gasification for clean |+ Balance renewable generation and improve
H2 transmission utilization

Loan Programs Office



Emerging business models

High-level estimates — not exhaustive

. - . Decarbonized economy
Business model LPO visibility on investment scale-up through 2030 potential by 2050

T e $ 5B Five large pyrolysis plants ° $ 5 O B

$35B

@

v

Salt cavern storage facilities

@ $7 B Proliferation of salt dome storage

Retrofitting transmission- ~21 GW of transmission
constrainged renewables $1 3 B Ccatns;;?irzjed renewables potentially ° $40 B
retroritie
H2-powered forklifts / 25% of world forklift market served
construction $2 B by hydrogen ° $ 8 B

@ P _ Scale-up from 1 to 3 large-scale
Gl el i e Een s $6B fossil asset repurposing projects (> $25 B

q

|-P3 Source(s): LPO industry engagement, Industrial Truck Association, International Journal of Hydrogen Energy, high-level market
e sizing




Progress toward $100B in capital formation

lllustrative path to $100B scale in clean hydrogen by 2030

— \ative hyd . ; t by 2030, $B * Clear line of sight to
otential cumuiative nydrogen investimen Y ” _thi .
o two_thlrds of $1OOB in
capital formation by
100 —_—
- — 6 2030
& 7 I * Non-US projects will
- 13 contribute to the $100B
needed (e.qg., large
0 33 electrolyzer installations
20 in Australia for export to
Asia)
0
Forklifts /... Repurposed... Retrofit...
$100B scale Pyrolysis for... Salt cavern... Announced. ..
| | |
| |
Scale according to BNEF
investable biz models estimate

I.P) Source(s): BNEF project tracker, high-level market sizing 20



