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U.S. energy consumption by source and sector, 2021
quadrillion British thermal units (Btu)

source? end-use sector®

percentage of sources percentage of sectors

industrial
259
(35%)
natural gas
3.3
(32%) residential
11.6 (16%)

commercia
renewable energy 1]/ 1 9.1 (12%)

2.2 (12%)
12.2 (12%) total = 73.5
quadrillion Btu

coal
10.5 (11%) electric power sector®
nuclear
8.1 (B8%)

total = 97.3
quadrillion Btu

electricity retail sales

12.9 (35%)

total = 36.7 quadrillion Btu
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Cathodes,
Metals and
Other

Manu%%t.uring

2021 Global
Supply Chain
Flows

48% of Global
Lithium to
Chemical and
Other Uses

Metals/Others

Consum|

Chin

Refined LIB Cathodes
compounds
(carbonate and

hydroxide)

*Mining, Recycling and Preprocessing

products:

» Ores: naturally occurring solids containing
cobalt

+ Mattes and Intermediates: (30-100% Co)

Battery Manufacturing

EV Manufacturing EV Use
19% of Global
Lithium to
Consumer and
Stationary N
Storage
Chind Gl
33% of
e s} ) Global
M — Lithium
—2RL to EVs

EV LIBs

Sources: NREL Analysis; USGS,“Mineral Commodity
Summaries”; 2022, https://doi.org/10.3133/mcs2022;
International Trade Centre, a joint agency of the World
Trade Organization and the United Nations,
https://www.intracen.org/ , “Global Cobalt Outlook 2020-

2030” and Battery Material Manufacturing database,
https://www.bnef.com
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Innovation and Infrastructure

research

and
development




$7.5 billion a national EV charging

SO every community
zero- + low-carbon
tation options

HIGH-PAYING, GOOD QUALITY JOBS THAT

DON'T REQUIRE COLLEGE DEGREES

SAFER HOMES FOR KIDS + FAMILIES
$3 billion ing weatherization +

ant upgrades for
1 homes + businesses

LOWER MONTHLY ENERGY BILLS

MAKING CLEAN ENERGY CONSUMER

CHOICES MORE ACCESSIBLE + AFFORDABLE $2.8 billion ng battery production
| rica, creating more

LESS RELIANCE ON FOREIGN MANUFACTURERS
A MORE RESILIENT SUPPLY CHAIN FOR CONSUMERS $425 million

g states implement clean

cts
SUPPORT FOR STATE, LOCAL, + TRIBAL '

GOVERNMENTS TO MAKE COMMONSENSE, $250 million g state loan programs

LOCALIZED INVESTMENTS FOR THEIR COMMUNITIES fficient upgrades in

tial + commercial buildings

Learn more at www.energy.gov/BIL 'AND MUCH MUCH MORE...




Goals for Funding Opportunities

Equitable
Benefit access to
disadvantaged wealth
communities building
opportunities

Impacted
workers and
communities
have a voice

throughout the
process

Good jobs and
career-track
training




Justice40 Disadvantaged Communities

Where are the disadvantaged

communities (DAC)?

« Community can be either:

« people in geographic proximity or

* people experiencing a common

condition.

« Disadvantage was measured based X
on a score across 36 indicators.

« Census tracts with at least 30% low- SN e Wl

Income households and o4 el Tl

disadvantage scores higher than 80
percent of those in their state are
DACs.



40209 Energy Communities
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https://arcgis.netl.doe.gov/portal/apps/experiencebuilder/experience/?id=09457c326145417595287951ed376a29

Clean Energy Infrastructure Stakeholders

Manufacturers
Y Iy W \

OFFICE OF MANUFACTURING AND ENERGY SUPPLY CHAINS




Infrastructure Projects Create Jobs and Local Benefits

Creating good jobs Advancing world-
and boosting energy J class, next generation
supply chains and clean energy
domestic technology
manufacturing demonstrations

Lowering energy bills Making the energy
system more secure,

reliable, and resilient

for households and
businesses

GROWING THE CLEAN ENERGY ECONOMY




Phase

Research & Development Demonstration Deployment Diffusior>
Occupations
Research Design & Construction, Installation, Manufacturing, Sales & Service
Engineering Production, Repairs, Operations & Maintenance,

Who is the Clean Energy Workforce?

Training
4-year or advanced degree, professional license Technical degree, Apprenticeship, Certification

MESC \
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DEPARTMENT OF ENERGY Fedoral Energy Regulatory

e - ——————— —— Commission (FERC)

Office of the Secretary o e e e e ) nspector General {1G)
Boards and Councils Sacratary
Ceputy Secretary oo
Chief of Staff
1 L
Advanced Research Office of the Chief financial
Projects Agency — Energy | b= Officer (CF)
Ol‘ﬁc.e o8 the Undel ?mu" fo Nude?l' Office of the Under Secretary for Sclence (ARPA-E)
Saantey (35} ind Nesiona) Ruckeas Sacarfty and Innavation (54) Office of the Under Secretary for
Ml ation (WA Infrastructure {S3) — - " Office of the Chief
Under Secretary for Science and Office ‘3' the Chief Human information Officer (IM)
Under Secretary for Nuciear Sacurky and Inndvation Unrder Secretary for Infrastnacture Capital Officer (HC) d
Administrator, NNSA ey
Assistant Secretary for Office of Econpmlc Impact &
Corgressional & 1 Oiversity (€D)
Intergovernmental Affairs
|Deputy Administrstor lo:puty i omtor Arctic Enargy Office (AE) = Office of Oean Energy Office of Cybersecurity, ()] -
'or Defense Nuclear g a .S, Energy nformation
for Defense Programs M Demonstrations (OCED) Energy Security, &
[NA-10) i i B~ U e . Administration (E1a)
rgency Resp
(NA-20) s aitiatita S (CESER) Office of Enterprise
A L e Office of Federal Energy Assessments (EA] b
Technology Office (Al) |4 Ma rit
= — - — NS"‘"‘ :003’“‘ a Office of Environment, Health
eputy Admin FEM Indian En oy & - i
for Naval Reactoes | | | for Emergency a Pm’m::;w Assistant Secretary for Sataty, o Beckrity JEUSS)
(NA-30} Operations (NA-40) Assistant Secretary for Environmental
Energy Efficlency & H Grid Deployment Office Management (EM}
Renewable Energy (EERE) {cpa) | [ Toan Programs Office Office of G"gg 1 Counsel
' p—tg
Associate Administrator Chie# .':“:: :: W {tp0) Office of Hearings &
for Safety, Infrastructure SN Appeals (HG) -~
& Oporations (NA-s0) [[]  Defonse Nucear Assistant Secretary for Office of Manufacturing
Ope Security (NA-70) Fossil Energy and c:_bm & Energy Supply Chains Office of State and Office of Intefligence and
—— Communi 1 unteri i ]
Management (FECM) (MESC) Pr ‘::?(:cn;;? Assistant Secretary for DT O
G International Affairs {14)
Associate Administran Assodate Admini
Counter-Terrorism for E al Atfai Assistant Secretary for - Office of Management (MA)
Countor-Proliferaticn = !(l:l-"ﬂl et "V‘ E I Power Marketing Administrations Office of Legacy -
(NA-80} edesr Energy (NE) Management (LM) —
Bonneville Power Administration [BPA}
Southeastern Power Administration (SEPA)
Associate Adnsinistrator] w%m'x” Assistant Secretary for Southwestern Power Adminstration (SWPA) Office of Policy {OP) Office of Project Management]
for Monagemont & | Nh:mmm (NA "Im Electricity (OF) — Western Area Power Administration (WAPA) al (PM)
Budget (NA-MB})
Assodate Admin Office of Science (SC) | | Office of Public Affairs (PA)I_ Office of Small &
for Infermation || Disadvantaged Business
Office s:fqi‘:':; | | | Management & chiet Utitization (OSDBU)
Coun Information Officer Office of Technology
{NA-IVY) Transitions {O1T) —
OFFIE O MAUFACTURING AND ENERGY SLPRLY CHANS S




MESC’s Place in the DOE Ecosystem

DOE Innovation, Demonstration, Manufacturing Landscape

Basic Applied Research and :
Manufacturing
Research Development

Applied Research Programs
(EERE, FECM,...)

Loan Program
Office (LPO)

Basic Energy Applied Research and Debt financing for the
Sciences Development commercial deployment of
large-scale energy projects
(BES) to support U.S.
Fundamental Advanced Manufacturing manufacturing
ecad Office (AMO)
Innovative manufacturing e e e e
technology RD&D
turing and Energy
_ ains (MESC)
Advanced Projects Research Agency—Energy eployment of manufacturing
(ARPA-E) the Nation’s energy supply
“Off-roadmap” Transformational R&D '

OFFICE OF MANUFACTURING AND ENERGY SUPPLY CHAINS




DOE’s Office of
Manufacturing & Energy
Supply Chains

s L &

Develop clean

Create

domestic Jobs

manufacturing




Manufacturing and Energy Supply Chain

—

Manufacturing and Energy Supply Chain
(MESC)

Director
Principal Deputy Director

|
MESC-30
Energy Sector Industrial

MESC-10 MESC-20 MESC-40

Facility and Workforce Battery and Critical

Business Operations
Assistance Materials

Base Technical Assistance

Cross-Office Functions:

* Strategy * Portfolio Management * Expert Team to support Strategy
o Lead intra-DOE coordination o Assess project/portfolio risk and Portfolio Management, Awards,
o Set multi-year program plans with other o Support portfolio decision-making Technology experts
offices o Project Selection and Execution o Market / technoeconomic

MESC \ o Financial
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MESC Distinctives

Mission: Strengthen and secure domestic clean energy and manufacturing supply chains

Objectives: Catalyze resilient and sustainable energy sector industrial base (ESIB)

« Scale-Up and Deployment of new manufacturing infrastructure to fill critical ESIB gaps
« Support Manufacturing Facility Upgrades to achieve ESIB decarbonization Goals

« Bolster small and medium manufacturing enterprises and support communities in energy
transition.

« Develop domestic manufacturing clean energy workforce capabilities and resources

© MESC
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MESC Distinctives

Mission: Strengthen and secure domestic clean energy and manufacturing supply chains

(1) Install Critical Supply Chain Manufacturing Capacity M

(2) Reduce Industrial Base Carbon Emissions

(3) Increase Clean Energy Jobs I, T@l)
------------ > O—0

~$6B — battery supply chains
~$6B — industrial decarbonization
~$10B — ITC (48c)
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Director: David Howell (acting)

Principal Deputy Director: David Howell
Chief of Staff: Zack Valdez

MESC-10
Facility and Workforce Assistance

Structure Funding Stakeholders
Address regional 1. FY23 IACs » Broad Group of Industrial
manufacturing and supply || 2. BIL 40523 IAC Expansions Enterprises
chain challenges 3. BIL 40521 IAC Impl. grants . Regional Manufacturers
» Upgrade existing 4. BIL 40209 Manufacturer/Industrial/

 Small and Medium

manufacturing facilities Recycling Grants in Distressed )
« Emphasis on opportunities Communitie Manufa_cturlng
for small and medium 5. BIL 40534 State Manufacturing Enterprises
enterprises and communities Leadership > Academia; Universities,
in energy transition. 6. IRA 50161 Advanced Industrial Community Colleges,
« Train the next generation of Facilities Deployment Technical Schools
energy engineers > State/Local Governments

@ MEsC \
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Industrial Assessment Centers (IAC) Program

For more than four decades, the federal
government has worked with four-year IHES
through the IAC Program to:

* Provide technical assistance to small-
and medium-sized manufacturing firms in
areas including energy efficiency, smart
manufacturing, cybersecurity, and more

« Train the next generation of energy-
savvy engineers
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SAN DIEGO STATE

JUNIVERSITY

UNIVERSITY of
WASHINGTON
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Director: David Howell (acting)

Principal Deputy Director: David Howell
Chief of Staff: Zack Valdez

MESC-20
Battery and Critical Materials

Structure Funding Stakeholders
Scale-Up & Deployment of new 1. 40207 Battery Material > Upstream and Mid-Stream
manufacturing capacity Processing Mineral Processing,
« Critical minerals and materials, 2. 40207 Battery Manf. Refining, and Materials
and key material components 3. 40207(f3) Battery Recycling: Production Enterprises

State/Local Programs

4. 40207(f4) Battery & Crit. Mineral
Recycling: Retailer Collection

A\

Recycling Enterprises
Upstream and Mid-Stream

« Establish critical critical
materials recycling and re-use

A\

ecosystem 5 BIL 40205 Rare Earth Demo Innovation, Demonstration
« CM Focus Areas and Scale-Up
- Battery materials Stakeholders
* Rare Earths, PGMs, + Other > Private Sector, Federal
Critical Materials Agencies, International

Partners, State/Local

MESC \
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Background: Battery Supply Chain and BIL, IRA, DPA

BIL IRA DPA

BIL FOA 2678
Li-based Battery Supply Chain

' . . ™
Raw Materials Production

Upsifn_:am | < B d® Sec. 40207(b) Bajttery
Mining and Extraction \ Lithium Cobalt Nickel fraphit y Mate”al PfOCGSSlng

Grants

 Total $3 Billion Federal
over 5 years

» 2022 FOA: $1.5 Billion
Federal (matched by
Applicant)

Materials Processin .
Cathode Powder E
Production, Separator l

Production, Electrode
Cell Manufacturing - #
-,b,:.,-

Midstream C g h

and Cell Manufacturing

Downstream C’ h
Pack Manufacturing, End Pack Manufacturing Q

Life Recycling and Reuse

. — g
Electric Vehicles Stationary Storage Mational Defense
Simio P -
| So=l
« 2022 FOA: $1.6 Billion

Sec. 40207(c) Battery

Manufacturing and

Recycling Grants

 Total $3 Billion Federal
over 5 years

ﬁnewfl?:ngngf:euse NI’
Federal (matched by

Applicant
© MESC \ pplicany
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Principal Deputy Director: David Howell
Chief of Staff: Zack Valdez

MESC-30
Energy Sector Industrial Base

Structure Funding Stakeholders

Scale-Up & Deployment of new 1. FY23 Technical Assistance » Mid-Stream and Down-

manufacturing capacity MOdle“ng- Mapping, and Stream Components,

. Criti ' Analysis Device, and Systems
Critical components, devices, 2. BIL 4055 Rebate Program y f, e }I/E o
systems 3. IRA 50143 Manufacturing anutacturing Enterprises

« Establish world-class Energy Conversion Grants (+OCED) * Supply Chaln_ Planning
Sector Industrial Base mapping, 4. DPA (IRA). and Forecasting
modeling, and analysis tools. 5. 48C + 45x Tax Credits Stakeholders

« ESIB Focus Areas * Private Sector,

- Grid/HV/Storage International Partners
» Solar/Wind

» Fuel Cells/Electrolysis

« Semiconductors

MESC
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ESIB: Supply Chain Modeling and Analysis

Provide a comprehensive and upgradeable framework for modeling and analysis

* Current modeling and analysis is
disparate and focused on individual
needs in programmatic areas

» Typically sponsored by
technology offices in individual
areas \ |

« Often emphasizes R&D instead > -
of manufacturing supply chain W £
and strategic investments

* Key supporting work to set priorities /Supply Chain Analysis \

and direction

) Recycling Reuse
« Supporting models, data, and é ( 1

Materials components

Example Modelmg Framework: SMART Mobility

SINGLE
VEHICLE

analysis for energy related
minerals, materials, and

Raw materiais




Critical Minerals for Electric Vehicles and Clean Energy Technologies

kag/vehicle kg/MW

0 50 100 150 200 250 0 2500 5000 7500 10000 12500 15000 17..
|

Offshore wind
Electric car Onshore wind
Solar PV
Nuclear

Coal

Conventional car

Matural gas

IEA. All Rights Reserved IEA. All Rights Reserved

©® Copper @ Lithium @ Nickel @& Manganese .~ Cobalt @ Graphite @ Zinc ® Copper @ Nickel © Manganese @ Cobalt < Chromium ©® Molybdenum @ Zinc

@ Rare earths @ Others ® Rareearths @ Silicon  Others

MESC \
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Critical Minerals Institute - DOE National Labs

* Expanding sources, transformative processes, new uses
e for co-products

Supply

A Synthesize materials that meet needs, use less

|
|
|

 Available materials more efficiently, reducing waste in
S mfg. processes

and Recycling

* Research tools to forecast future critical minerals

Crosscutting
Research

AENL O
() MEsc \
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Mapping the
lithium-ion battery
supply chain

Refining, Processing, or

Qualifying

Relevant Questions within Segment

Existing and emerging
production
Manufacturing methods

Component

Electrodes
Electrolytes
Films
Separators

Battery cells

ing or

Qualifying

Process

Manufacturing
Manufacturing

Manufacturing
methods
usage

Battery packs
Fuel cell

Cross-cutting Questions/Concerns

Design-for-
recycling
Logistics

System or
Application

Electric vehicles

S Grid storage
b= Electric flight
'g_ Other

§ transportation
c




January 2023

American-Made Batteries

U.S. Battery Manufacturing Since President Biden Took Office

Washingxw 7 9 batte
ry

Montana %h i o Vermont—~ ek manufacturing facilities
Minnesota , (*7 announced but not pictured)
Bregon gew Hampshire
Massachusetts

Idaho South Dakota Wisconsin

0 Q — Rhode Island
Wyoming \Connecﬁcut 93 S
%9 Qo Y billion tota
Nebraska . .
@ 63da Q S e investment... and counting
; Indiana
Utah Q Qms West —— Maryland

e Colorado
California Kansas

Virginia  Virgigia

Missouri
S,
% > » " Recycling & Upcycling
Mexico Mississippio B Materials Separation & Processing
Alab: i 1
T Q MM Georga B Component Manufacturing
exas
Alaska Q Louisiag B Private Sector Investments

Florida

Hawaii

_‘ MESC \ Zack.Valdez@hqg.doe.gov






