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Agenda

Goal: Understand what the committee is working

towards and how we’ll get there

Committee Duties
« Summary of ITIAC Duties
* |Industrial Emissions Reduction Technology Development Program

* Technology Focus Areas
e Strategic Plan

 Reports

Committee Discussion & Planning

* Issues for Discussion

e Draft Outline of Report

» Possible Subcommittees Join the Mural board
« Draft Timeline using your QR code
« Reference Materials for ITIAC or emailed link
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Energy Act of 2020

Congress Directed DOE to Establish ITIAC and Defined Your Duties

: SEC. 6003. INDUSTRIAL EMISSIONS REDUCTION TECHNOLOGY
Public Law 116-260 INDUSTRIAL EMISSIONS
116th Congress (a) IN GENERAL —Subtitle D of title IV of the Energy Independ-
An Act fll:c(-.; ;alnd_Security Act of 2007 is amended by adding at the end
e following:
Dec. 27, 2020 Making consolidated appropriations for the fiscal year ending September 30, 2021, “SEC. 454, INDUSTRIAL EMISSIONS REDUCTION TECHNOLOGY 42 USC 17114
[HR. 133] providing coronavirus emergency response and relief, and for other purposes. DEVELOPMENT PROGRAM.
Be it enacted by the Senate and House of Representatives of “a) 2%’;‘“3}&‘; s—In this section:
E;nsnlidamd the United States of America in Congress assembled, of the Office of SEC. 6004. “:(DUS";ML TECHNOLOGY INNOVATION ADVISORY COM-
propriations “9) ELiGl ITTEE.
Act, 2021. SECTION 1, SHORT TTTLE. L (a) IN GENERAL.—Subtitle D of title IV of the Energy Independ-
This Act may be cited as the “Consolidated Appropriations and exper| ence and Security Act of 2007, as amended by section 6003, is
Act, 20217, “B) al amended by adding at the end the following:
“(C) a =
“D) g 42 USC 17114. “SEC. 455. INDUSTRIAL TECHNOLOGY INNOVATION ADVISORY COM-
“E) a MITTEE.
Boerey Aot DIVISION Z—ENERGY ACT OF 2020 1B T
. d(%s}cgbﬁlsis 1) CommITTEE.—The term ‘Committee’ means the Indus-
SEC. 101. SHORT TITLE; TABLE OF CONTENTS. “h) e
42 USC 17001 (a) SHORT TITLE.—This division may be cited as the “Energy “}e“‘“st‘h “2) DIRECTOR.—The term Director’ means the Director
note. Act of 20207 ';tm:‘: he of the Ofgce of Science and Techn%l}ll)gy Policy. i
. - “h H “(3) EMISSIONS REDUCTION.—The term ‘emissions reduction’
. (?)HTABLE OF CONTENTS.—The table of contents for this Act ot "fwghllg has the "lli’eaning give’?‘ I:he term in section 454(a). . s ;
1s as follows: : “(4) PROGRAM.—The term ‘program’ means the industria
DIVISION 7—ENERGY ACT OF 2020 E(lg?l E[uu:é emissions reduction technology development program estab-
established un| lished under section 454(b)(1).
Sec. 101. Short title: table of contents. “5) CRITY Deadline. “(b) ESTABLISHMENT.—Not later than 180 days after the date
’ material or m) Consultation. of enactment of the Energy Act of 2020, the Secretary, in consulta-
TITLE I—EFFICIENCY an essential tion with the Director, shall establish an advisory committee, to
Sec. 1001. Coordination of energy retrofitting assistance for schools. E[{lsssdtug‘;h md l':::u]t(:eo‘wn asthetIndustrial Technology Tnnovation. Advisaty; Cou-
Sec. 1002. Use of energy and water efficiency measures in Federal buildings. sequences for “(¢) MEMBERSHIP.—
Sec. 1003. Energy efficient data centers. ol “ SR : 18
2y ! L . . b) INDUSTR14 Consultation. (1) APPOINTMENT.—The Committee shall be comprised of
Sec. 1004. Energy-efficient and energy-saving information technologies. MENT PROGRAM — not fewer than 16 members and not more than 20 members,
Sec. 1005. Extended Product System Rebate Program. “1) IN G who shall be appointed by the Secretary, in consultation with
Sec. 1006. Energy Efﬁc_lent 'I‘ra.nsfa_rmer Rebate Program. of enactment the Director.
Sec. 1007. Sma_rt bu]_ldmg acceler_ai_:mnA . consultation “(2) REPRESENTATION.—Members appointed pursuant to
Sec. 1008. Modifications to the ceiling fan energy conservation standard. agencies, Nat paragraph (1) shall include—
Sec. 1009. Report on electrochromic gl?ss. . higher educaty “(A) not less than 1 representative of each relevant
Sec. 1010. Ener%? and water for sustainability. 3‘”“31 “Ed““?“ Federal agency, as determined by the Secretary;
Sec. 1011. Weatherization Assistance Program. evelapment, “B) the Chair of the Secretary of Energy Advisory
Sec. 1012. Federal Energy Management Program. advance innoy) Board, if that position is filled;
3 ! : “A) i b7 ; .
Sec. 1013. CHP Technical Assistance Partnership Program. ti (C) not less than 2 representatives of labor groups;
Sec. 1014. Smart energy water efficiency pilot program. Slt‘:ll:ss “D) not lisshth:;ln 113 re rt‘aisentat‘i:lves of th; ;Iesearc);
“ community, which shall include academia an ationa
TITLE II-NUCLEAR Unit énli?')SL La,mmges;
Sec. 2001. Advanced Nuclear Fuel Availability. “C) o “(E) not less than 2 representatives of nongovern-
Sec. 2002. Amendments to definitions in Energy Policy Act of 2005. trial sectol mental organizations; )
Sec. 2003. Nuclear energy research, development, demonstration, and commercial “(2) Coorl “(F) not less than 6 representatives of small- and large-
application programs. retary shall— scale industry, the collective expertise of which shall cover
Sec. 2004. H]i)gh-performance computation collaborative research program. “A) ¢f every focus area described in section 454(c); and
Sec. 2005. Nuclear energy budget plan. ment and “(F) not less than 1 representative of a State govern-
ment; and
Coordination. “(G) any other individuals the Secretary, in coordina-
Determination. tion with the Director, determines to be necessary to ensure
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Summary of ITIAC Duties

Summary of 42 U.S. Code § 17114

Meeting Frequency: At least 2 times per year, at the call of the Chair
Purpose: Advise the Secretary on the Industrial Emissions Reduction Technology Development Program
* Propose missions and goals
* Advise on technologies within focus areas
« Identify and evaluate technologies being developed by the private sector

« Identify technology gaps in the private sector or other Federal agencies and make recommendations to
close gaps

e Survey and analyze barriers to adoption of emissions reduction technologies

« Recommend technology screening criteria to encourage adoption of technology by the private sector
* Develop a strategic plan for the program
* Produce reports on findings and on evaluation of the program
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Industrial Emissions Reduction

Technology Development Program
42 U.S. Code § 17113(b)(1)

A crosscutting industrial emissions reduction technology
development program of research, development, demonstration,
and commercial application to advance innovative technologies
that—

A. increase the technological and economic competitiveness of
industry and manufacturing in the United States;

B. increase the viability and competitiveness of United States
industrial technology exports; and

achieve emissions reduction in nonpower industrial sectors.
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Technology Focus Areas

Summary of Areas in 42 U.S. Code § 17113(c)

* [Industrial Materials Production Processes (iron, steel, steel mill
products, aluminum, cement, glass, pulp, paper, and industrial
ceramics)

* Medium and High-Temperature Heat (electrification, renewable
heat, CHP, alternative fuels)

* Sustainable Chemistry

* Smart/Digital Manufacturing, Advanced Data Analytics

* Sustainability & Material Efficiency

* Energy Efficiency

* Alternative Materials with Fewer Lifecycle Emissions

* Development of Net-Zero Emissions Liquid and Gaseous Fuels

* Emissions Reductions in Shipping, Aviation, and Long-distance
Transportation

* Carbon Capture Technologies for Industrial Processes

* High-Performance Computing to Develop Advanced Materials
and Processes
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Technology Focus Areas 42 u.s. code § 17113(c)

1. Industrial production processes, including technologies and processes that—

a.

f.

Achieve emissions reduction in high-emissions industrial materials production processes,
including production processes for iron, steel, steel mill products, aluminum, cement, glass,
pulp, paper, and industrial ceramics;
Achieve emissions reduction in medium- and high-temperature heat generation, including—

i. through electrification of heating processes;

ii. through renewable heat generation technology;

iii. through combined heat and power; and

iv. by switching to alternative fuels, including hydrogen and nuclear energy;
Achieve emissions reduction in chemical production processes, including by incorporating, if
appropriate and practicable, principles, practices, and methodologies of sustainable, green
chemistry and engineering;
Leverage smart manufacturing technologies and principles, digital manufacturing
technologies, and advanced data analytics to develop advanced technologies and practices
in information, automation, monitoring, computation, sensing, modeling, and networking to--

i. model and simulate manufacturing production lines;

ii. monitor and communicate production line status;

iii. manage and optimize energy productivity and cost throughout production; and

iv. model, simulate, and optimize the energy efficiency of manufacturing processes;
Minimize the negative environmental impacts of manufacturing and sustainable chemistry
while conserving energy and resources, including-

i. by designing products that enable reuse, refurbishment, remanufacturing, and

recycling;

ii. by minimizing waste from industrial processes, including through the reuse of waste as

other resources in other industrial processes for mutual benefit; and
iii. by increasing resource efficiency; and
Increase the energy efficiency of industrial processes;

w

o1

Alternative materials that produce fewer emissions during production
and result in fewer emissions during use, including—
a. Innovative building materials;
b. High-performance lightweight materials; and
c. Substitutions for critical materials and minerals;
Development of net-zero emissions liquid and gaseous fuels;
Emissions reduction in shipping, aviation, and long-distance
transportation;
Carbon capture technologies for industrial processes;
Other technologies that achieve net-zero emissions in nonpower
industrial sectors, as determined by the Secretary, in consultation with
the Director; and
High-performance computing to develop advanced materials and
manufacturing processes contributing to the focus areas described in
paragraphs (1) through (6), including—
a. Modeling, simulation, and optimization of the design of energy
efficient and sustainable products; and
b. The use of digital prototyping and additive manufacturing to
enhance product design

ITIAC has experience and knowledge in all
major focus areas.

U.S. DEPARTMENT OF ENERGY
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Strategic Plan

Summary of 42 U.S. Code § 17114(d)(2)

Timeframe: Not specified

Purpose: Set forth a plan for achieving the goals of the program, including for the technology focus areas

e Specify near-term and long-term qualitative and quantitative objectives relating to each technology focus area
* include research, development, demonstration, and commercial application objectives

* specify the anticipated timeframes for achieving the objectives

* identify the appropriate role for investment by the Federal Government, in coordination with the private
sector, to achieve the objectives

* identify the public and private costs of achieving the objectives

e estimate the economic and employment impact in the United States of achieving those objectives

* Include plans for developing emissions reduction technologies that are globally cost-competitive, including, as
applicable, in developing economies

* Leverage relevant existing roadmaps
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Reports

Summary of 42 U.S. Code § 17114(f)

Frequency: Not later than 2 years after 12/27/2020, and every three years thereafter, submit to Secretary; 60
days after receipt, Secretary submits copy to Congress

Report Contents:

Advise on Technologies

Program Evaluation

* Describe how committee has carried out duties .
and any relevant findings .
e |dentify technology innovation opportunities

* |dentify technology gaps in the private sector or

other Federal agencies

* Recommend improvements to technology

screening criteria and management of the program
* Recommend changes to focus areas, if necessary

U.S. DEPARTMENT OF ENERGY

Evaluate progress and RD&D activities

Progress made in achieving goals of the strategic plan
and, if necessary, an update to the strategic plan
Review management, coordination, and industry utility
of the program

Assess the extent to which progress has been made
under the program in developing commercial, cost-
competitive technologies in each focus area

Assess the effectiveness of the program in coordinating
efforts within DOE and with other Federal agencies

OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY | INDUSTRIAL EFFICIENCY & DECARBONIZATION OFFICE



Issues for Committee Discussion

Questions/Discussion on ITIAC Duties

Draft Material to Discuss
* Report Outline

e Subcommittees
 Timeline

Additional Questions for Discussion
 What are priorities for the report to address?
* Are there any focus areas missing?

* What topics would the committee like to address in future
meetings?
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Draft Outline of First ITIAC Report

Draft for Committee Discussion

1. Front Matter
1.1. List of Committee Members
1.2. Acknowledgements

2. Executive Summary

3. Introduction
3.1. The Imperative and Opportunity for Industrial Decarbonization
3.2. Overview of DOE Strategic Documents
3.2.1. Industrial Decarbonization Roadmap
3.2.2. Pathways to Commercial Liftoff
3.3. Motivation for this Report
3.4. Committee Charge & Approach

4. Subsector-specific Barriers & Opportunities ")
4.1. lIron, Steel, & Steel Mill Products
4.2. Chemicals
4.3. Cement
4.4. Pulp & Paper
4.5. Aluminum

4.7. Additional Industries?

For each subsector, include subsections:
> Industry Overview
, * Industrial Electrification
4.6. Glass & Ceramics «  Low-Carbon Fuels, Feedstocks, & Energy Sources
+ Energy & Material Efficiency

Cross-cutting Barriers & Opportunities
5.1. Carbon Capture Technologies
5.2. Smart Manufacturing

5.3. Critical Materials

5.4. Heavy-Duty Transportation

5.5. Additional Topics?

Department of Energy Approaches to Industrial Technology
6.1. Overview of DOE Activity

6.2. Assessment of DOE Activity

6.3. Strategic Plan

Summary and Conclusions

. Appendices

8.1. Committee Charter

Please share your
thoughts verbally and
through the Mural Board
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Draft Outline of First ITIAC Report

Draft for Committee Discussion

1. Front Matter
1.1. List of Committee Members
1.2. Acknowledgements

2. Executive Summary

3. Introduction
3.1. The Imperative and Opportunity for Industrial Decarbonization
3.2. Overview of DOE Strategic Documents
3.2.1. Industrial Decarbonization Roadmap
3.2.2. Pathways to Commercial Liftoff
3.3. Motivation for this Report
3.4. Committee Charge & Approach

4. Subsector-specific Barriers & Opportunities
4.1. lIron, Steel, & Steel Mill Products
4.2. Chemicals
4.3. Cement
4.4. Pulp & Paper

4.6. Glass & Ceramics
4.7. Additional Industries?

. Barriers & Opportunities
4.5. Aluminum sections can form basis
for subcommittees

. Cross-cutting Barriers & Opportunities

5.1. Carbon Capture Technologies
5.2. Smart Manufacturing

5.3. Critical Materials

5.4. Heavy-Duty Transportation
5.5. Additional Topics?

Department of Energy Approaches to Industrial Technology

6.1. Overview of DOE Activity

6.2. Assessment of DOE Activity
6.3. Strategic Plan

. Summary and Conclusions

. Appendices

8.1. Committee Charter

Please share your
thoughts verbally and
through the Mural Board
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Possible Subcommittees

Draft for Committee Discussion

Metals (Iron & Steel; Steel Mill Products; Aluminum)
Chemicals; Pulp & Paper

Cement, Glass, & Industrial Ceramics

Smart Manufacturing, Modeling, and High-Performance
Computing

Carbon Capture Technologies

Critical Materials

7. Heavy-Duty Transportation

> w P

o O

* Consider a mixture of standing/long-term subcommittees and
ad-hoc/short-term subcommittees

Please share your thoughts verbally and through the Mural Board
Indicate interest in subcommittees through the Mural Board
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Draft Timeline

Draft for Committee Discussion

Date Full Committee Meetings Report Milestones
March 2024 (today) First ITIAC Meeting
September 2024 (6 months) Subcommittee Report-Outs

March 2025 (12 months) Full Committee Review & Discussion Complete Report Draft

September 2025 (18 months) Full Committee Presents Report Final Report Prepared, Approved, and Sent to Secretary
November 2025 (20 months) Final Report Sent to Congress

March 2026 (24 months) Next Phase of Committee Work

 What should be the cadence of full committee meetings and subcommittee meetings? (Note that the full
committee must meet at least twice a year)

 What topics would you like to hear more about in future meetings?

Please share your thoughts verbally and through the Mural Board
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Reference Materials for ITIAC

Existing Resources Can Inform the Committee’s Work

ITIAC Essentials Energy Earthshots
e |TIAC Charter * Industrial Heat Shot Fact Sheet
+ 42 U.S. Code § 17114 (ITIAC) | 42 U.S. Code § * Clean Fuels & Products Shot Fact Sheet

17113 (Program)

 DOE Industrial Technology Programs | Joint Strategy
Fact Sheet

Technology Resources
e Thermal Process Intensification Workshop Report

(2022)
 Manufacturing Energy and Carbon Footprints (2021)
Strategic Documents  DOE Quadrennial Technology Review (2015)
« DOE Industrial Decarbonization Roadmap (2022) * Manufacturing Energy Bandwidth Studies

 Additional Resources

 Pathways to Commercial Liftoff: Industrial
Decarbonization (2023)

Slides from ITIAC Meeting #1 will be shared with the
committee
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https://www.energy.gov/sites/default/files/2022-06/ITIAC%20Charter%20-%20Establishment%20-%20signed_compliant.pdf
https://www.law.cornell.edu/uscode/text/42/17114
https://www.law.cornell.edu/uscode/text/42/17113
https://www.law.cornell.edu/uscode/text/42/17113
https://www.energy.gov/industrial-technologies/industrial-technology-programs-across-us-department-energy
https://www.energy.gov/industrial-technology/industrial-technology-joint-strategy-factsheet
https://www.energy.gov/industrial-technology/industrial-technology-joint-strategy-factsheet
https://www.energy.gov/industrial-technologies/doe-industrial-decarbonization-roadmap
https://liftoff.energy.gov/industrial-decarbonization/
https://liftoff.energy.gov/industrial-decarbonization/
https://www.energy.gov/sites/default/files/2022-09/earth-shot-industrial-heat-fact-sheet.pdf
https://www.energy.gov/sites/default/files/2023-05/EERE-Earthshots_CleanFuels-Products-Factsheet-508-v3.pdf
https://www.energy.gov/eere/amo/articles/thermal-process-intensification-transforming-way-industry-uses-thermal-process
https://www.energy.gov/eere/amo/articles/manufacturing-energy-and-carbon-footprints-2018-mecs
https://www.energy.gov/quadrennial-technology-review-2015-omnibus
https://www.energy.gov/eere/amo/manufacturing-energy-bandwidth-studies
https://www.energy.gov/eere/iedo/energy-analysis-data-and-reports

Considerations for Subcommittee Organization

* Need to cover all technology focus areas to be addressed in report

* Need reasonable number of subcommittees

* Need reasonable number of members on each subcommittee
* No subcommittee can include more than half of members (currently 9)
 Need more than 1-2 members

e Can include mixture of standing/long-term subcommittees and ad-hoc/short-term subcommittees (or task
forces)

 Engagement between subcommittees — might need small groups of experts that engage with multiple
subcommittees (e.g., high-performance computing applications across other focus areas)
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U.S. DEPARTMENT OF ENERGY

Focus Area Industry Transportation
Where do focus areas fit for different
i Shipping,
subcommittee structures? Metals (Iron & Steel; Glass & oulo & Aviat::)pn znd
rosswal k Steel Mill Products; Chemicals Cement Industrial P Other Y
Technology/industry crosswalk Aluminum) Ceramics Paper long-distance
transportation
Industrial Materials Production
X X X X X
Processes
Medium and High-Temperature Heat
(electrification, renewable heat, CHP, X X X X X X
alternative fuels)
Smart/Digital Manufacturing,
/Dig LS X X X X X X
Advanced Data Analytics
Sustainability & Material Efficiency X X X X X X
Energy Efficiency X X X X X X
» Innovative building . Substitutions
2 . . . . . Innovative .
® Alternative Materials with Fewer materials; high- buildin for critical
_g Lifecycle Emissions performance . 8 materials and
< . . . materials -
S lightweight materials minerals
2
Development of Net-Zero Emissions X 5 X
Liquid and Gaseous Fuels ’
Emissions Reductions in Shipping,
Aviation, and Long-distance ? ? X
Transportation
Carbon Capture Technologies for
Industrial Processes
HPC to Develop Advan Material
o Develop Advanced Materials 5 % = % % % %
and Processes
Sustainable, green
Other [also, DOE and ITIAC can add . &
oo chemistry &
more to this list] . .
engineering
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Organize by Industry

Where do focus areas fit for different

subcommittee structures? Metals (Iron & Steel; Glass & Pulp & A;:i:)oprin:ld
POSSi b I e I nd ust ry Su bco m m ittees Technology/industry crosswalk SteeIA:\::::i:L(::;ths; Chemicals Cement Ig:r:?:‘:::asl Paper i tl]:l;gs-:;:::(;en
1. Metals (Iron & Steel; Steel Mill
. Industrial Materials Producti
Products; Aluminum) e e o X x X X X
2' Chem|Ca|S; PU|p & Paper Medium and High-Temperature Heat
3 . Cement G |aSS & | n d UStria | (electrification, renewable heat, CHP, X X X X X X
! ! alternative fuels)
Ceramics
Smart/Digital Manufacturing,
Advanced Data Analytics X X X G % "
Crosscuts & targeted areas need
dedicated expe rtise Sustainability & Material Efficiency X X X X X X
Energy Efficiency X X X X X X
Possible Crosscutting Subcommittees g Innovative building S Substitutions
. . ® Alternative Materials with Fewer materials; high- -y for critical
4- Smart Ma n UfaCtu rl ng’ MOdel I ng; E Lifecycle Emissions performance m:Lerlir;lgs materials and
and ngh-PerfOI’mance Comput|ng E lightweight materials minerals
5 Carbon Ca ptu re TeChnologleS Devel:ipnjent of Net-Zero Emissions X ) %
quid and Gaseous Fuels
6' Critical Materials Emissions Reductions in Shipping,
- i Aviation, and Long-distance ? ? X
7. Heavy-Duty Transportation
Transportation
Carbon Capture Technologies for
Industrial Processes
HPC to Develop Advanced Materials X X X X X X X
and Processes
Other [also, DOE and ITIAC can add Sustainable, green
o chemistry &
more to this list] . ;
engineering
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Organize by Pillar/Technology

|ndl:IS.tI’Ia.| LCEFES ccus E|.1(?rgy M?t.erlal Manufact.urmg Other?
) . Electrification Efficiency Efficiency Innovation
Pillar Subcommittees
. L. . Industrial Materials Production X X X X X
1. Industrial Electrification Plees
2- I—OW‘Ca rbon Fuels, Medium and High-Temperature
Feedstocks, and Energy Heat (electrification, renewable X X X
heat, CHP, alternative fuels)
Sources
- . Sustainable Chemist ? ? ? ?
3. Carbon Capture, Utilization, [eaieRe MHeme
Smart/Digital Manufacturing,
and StO rage ) o Advanced Data Analytics X
4. Energy & M_aterlal EffICIenCy Sustainability & Material Efficiency X
5. Manufacturing Technology —
. Energy Efficiency X
Innovation
Alternative Materials with Fewer
. . X
Lifecycle Emissions
Significant industry-specific Development of Net-Zero Emissions X
expertise would be needed S APIEI I RSB (AT
across many piIIars Emissions Reductions in Shipping,
Aviation, and Long-distance ? ?
Transportation
Unclear fit for some focus areas Carbon Capture Technologies for y
Industrial Processes
HPC to Develop Advanced Materials X
and Processes
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