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Introduction

Background

The Office of Clean Energy Demonstrations (OCED) was established in December 2021 to help
scale the emerging technologies needed to tackle our most pressing climate challenges and
achieve net zero emissions by 2050. OCED is managing more than $27 billion in funding to
deliver clean energy demonstration projects at scale in partnership with the private sector to
accelerate deployment, market adoption, and the equitable transition to a decarbonized
energy system.

OCED builds confidence in the private sector by addressing technical, commercial, social, and
other risks experienced in first-of-a-kind (FOAK) demonstrations at scale for clean energy
technologies, and it plays a key role in DOE’s mission to ensure America’s security and
prosperity. These FOAK demonstrations will create new facilities and retrofit existing facilities
that will continue operating well beyond the period of federal funding. Demonstrating these
energy solutions will resolve critical commercial adoption risks, ensuring bankability,
marketability, and replicability — as well as providing tangible and meaningful community
benefits. These demonstrations will also strengthen domestic manufacturing and supply chains
for these vital technologies, creating good jobs across the nation and enhancing national
competitiveness and security.

A driver for creating OCED was for it to be a center of excellence for large-scale
demonstrations and project management oversight. To advance the Department’s ability to
manage complex projects, OCED will develop strong capabilities for project management
oversight and use phased approaches that align with and leverage industry best practices to
manage portfolio risk from project development through operations. A core aim of OCED
demonstration projects is to rapidly reduce the technical, economic, and systemic
uncertainties associated with precommercial technology, including techno-economic
performance, life cycle impacts, market acceptance, safety, regulatory, and community,
workforce, and energy justice issues. Effectively adopting projects of this kind requires robust
due diligence, including independent assessments overseeing the dissemination of techno-
economic and other data to show progress and impacts and catalyze private sector adoption.

The National Laboratories can play a critical role in supporting the successful demonstration of
FOAK technologies. The subject matter expertise, facility capabilities, modeling and analysis
tools, and convening power of the National Laboratories can support OCED and its broad-
reaching portfolio of projects in identifying and overcoming technical, market, regulatory, and
other challenges to deploying clean energy technologies. Additionally, OCED can harness the
National Laboratories existing body of work in targeted technology development expertise,
applied R&D programs and related resources, such as data and modeling tools, to accelerate
the R&D feedback loops and amplify progress against barriers to commercial deployment.

The topics in the OCED Analysis Lab Call begin to lay the foundation for longer term activities at
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the National Laboratories tied to OCED’s growing project portfolio and long-term strategy. With over
$27 billion (Federal funds) in project investments, OCED will be collecting and analyzing
valuable datasets for a variety of purposes such as baselining and tracking project-level
techno-economic analysis, life cycle assessments, community benefits, proformas, project and
portfolio risk management, state-of-technology updates, updated cost and performance
targets, markets and energy outlook, regulatory and policy implications, and more.

For more information on OCED’s priorities, please see the OCED Multi-year Program Plan
(MYPP) and the Pathway to Commercial Liftoff series.

Process and Funding

All topics in this OCED Analysis Lab Call will be competitively selected. Topics will leverage both
existing capabilities and drive development of new analysis capabilities that address the
specific challenges faced by scaling up clean energy demonstration projects in OCED’s
portfolio. In some cases, following review of concept papers, OCED may request that individual
respondents collaborate to provide more integrated and comprehensive support. More
details on the review criteria can be found in the “Concept Paper Review Criteria” section
below.

OCED Timeline
Task Date(s):
Release lab call to labs March 29, 2024
Feedback sessions (Hybrid Webinars) April 23-24, 2024
Concept papers + slide decks due June 13, 2024 at 5:00 pm EST

Formal feedback sessions Week of July 15, 2024
Revised CP, teaming, and budget August 23,2024
Initial funding decisions September 6, 2024

Table 1. Lab Call: At-a-Glance with Anticipated Annual funding (starting in FY25)

. Anticipated
T FY2 FY26
opics # of awards >

1. OCED techno-economic analysis standards 14 $4M-$8M SAM-$8M $AM-$8M

and tools
2. OCED support for quantifying and

verifying life cycle environmental impacts 4-7 $5M-59M $5M-59M $5M-59M
3. Quantification of socioeconomic impacts 1-4 $1-$1.5M S$1-S1.5M S1-S1.5M
4. Security 1-3 S1M S1IM-S2M S1IM-S2M
5. Rapid response technical support 1-2 S2M S2M S2M



https://www.energy.gov/sites/default/files/2023-08/OCED%202023%20Multi-Year%20Program%20Plan.pdf
https://liftoff.energy.gov/

6. Assessment and Mapping of Current and
Future Hydrogen and Carbon-related
Infrastructure

7. Alternative Fuels and Energy Carriers in
Context for the U.S.

8. Clean Hydrogen “State of the Market”
Reporting and Economic Scenario
Modeling

9. Energy Markets and Grid Midterm
Regional Outlook (3-10 years)

10. Data Management

S2M-$4M

$500k-S1M

S1IM-$2M

$500k-$1M

Up to $5M
(funding to
come from
Topics 1-5)

S2M-$4M

S500k-S1M

SIM-$2M

S500k-$S1M

Up to $5M
(funding to
come from
Topics 1-5)

S2M-$4M

SIM-S2M

S500k-$S1M

Up to S5M
(funding to
come from
Topics 1-5)



Concept Paper Review Criteria

Concept Paper Evaluation Criteria

Technical Merit (40%): The proposed work is relevant to OCED’s FOAK demonstration portfolio,
builds off existing capabilities and/or fills a significant gap in an area aligned with OCED’s
analysis needs. This criterion will be evaluated primarily based on sections 1: Problem
Overview, 2: Project Objectives and 3: Technical Description.

Project Approach (30%): The applicant clearly describes the analysis capabilities and

approach, and the analysis approach is appropriate to meet the identified objectives. This
criterion will be evaluated primarily based on section 4: Project Structure/Approach.

Team & Budget Suitability (30%): The team leadership and management for the proposed work
includes the appropriate qualifications, experience, capabilities, and other resources (e.g.,
equipment, personnel, partnerships, etc.) necessary to complete the proposed scope of work in
partnership with OCED. The team can manage firewalls and conflicts of interest appropriately
to be able to access OCED data sets. For scopes of work that leverage external partnerships, the
applicant has submitted strong letters of commitment. The budget of the proposal is
appropriate for the proposed scope and delineated budget of the topic/subtopic.

Concept Paper Guidance, Concept Slide Decks and Feedback Sessions

Concept papers should be no more than three pages per subtopic/area of interest. Cover
page, references, and letters of commitment/support do not count toward the page limit.

o0 The cover page should include the project title, the specific Lab Call subtopic/area of
interest being addressed, both the technical and business points of contact, names
of all team member organizations, and any statements regarding confidentiality. The
cover page is not included in the page limit.

o 1) The Project Overview should provide a concise background for the proposed effort
that addresses the background of the opportunity or issue addressed, barriers and
how the project will address them, and how this project’s approach differs from
(and/or continues) existing projects funded by DOE (as applicable). If this is a multi-
performer project, this section should include a description of each performer's role
and responsibility.

O 2) The Project Objectives should describe the project-specific goals, objectives, and
expected outcomes, and the critical success factors in achieving that goal.

o 3) The Technical Description should provide a description of the proposed work and
its feasibility, including the principles and objectives that will be pursued during the
project. Details on the technical aspects of the goals, objectives, and outcomes
should be included in this section to explain the specific technical areas to be
addressed.

O 4) The Project Structure/Approach should include key milestones, with one go/no-go
decision annually. Key tasks should be listed with brief descriptions for each task,
including roles for the team and responsibilities of any partners. An initial cost
estimate (total) for each major task group should be provided. For most
topics/subtopics, OCED is seeking to initiate an ongoing, foundational effort of
analysis support that goes beyond 1 year of effort to support its growing project
portfolio. In those topics/subtopics, the Labs should use Table 1 for FY25 and outyear
planning.

o Concept papers should be submitted to OCED Exchange by 5:00 PM Eastern Time on



6/13/2024. Please use .docx format and title files according to “Lead laboratory —
Subtopic or Area of Interest Number — Short title”. For example, “OCED — 1.1 — TEA
Example Project.docx”.

e For concept slide decks:

o Labs may submit only one concept slide per subtopic/area of interest.

o Concept slides should be submitted to OCED Exchange by 5:00 PM Eastern Time on
6/13/2024. Please use .pptx format and title files according to “Lead laboratory —
Subtopic or Area of Interest Number — Short title”. For example, “OCED — 1.1 — TEA
Example Project.pptx”.

e For feedback sessions (hybrid webinars):

o DOE will host a hybrid info session over zoom and in-person at DOE headquarters at the
Forrestal Building in Washington, D.C. on April 23-24, 2024

o The info session will provide an overview of the application process and a description of
each topic area

o Time will be allotted for feedback and questions from the national labs for each topic
area

o Additional information with the time, conference room, and zoom link will be posted on
the landing page on OCED Exchange.

e For formal feedback sessions:

o Formal feedback sessions will be held over Teams and in-person at DOE
headquarters at the Forrestal Building in Washington, D.C on the week of July
15, 2024

o Notes collected during the formal feedback sessions will be collated and
provided to the labs before formal feedback sessions take place

o Labs should prepare a 10-minute presentation focused on merit review criteria.
Presentations should be limited to 3-5 slides that cover scope of work,
breakdown of team and budget, and response to written feedback. Note that
presentations need not cover National Lab background not directly related to
proposed lab activities.

o Clarifying information with time and links will be posted on the landing page on
Exchange.

e For revised concept papers, teaming and budget:

o Applicants will be expected to incorporate feedback from formal feedback
sessions to update concept papers, including refined teaming and budget
documentation. These updates will be submitted via OCED Exchange

o Because of the structure of OCED Exchange, applicants will submit these updated
concept papers and supporting documents as full applications in Exchange.

Note: Partnerships between National Laboratories (Labs) are strongly encouraged where it
supports the technical merit, approach, team suitability, and budget for the analysis project.
Proposals that include partnerships outside of the Labs are required to include a letter of
commitment from each external party, with an estimate of the amount of time and budget
they will allocate to the project. As appropriate by topic and subtopic, Labs are expected in
most cases to be able to leverage OCED data sets from projects in its portfolio and related
market intelligence. Labs are expected to be able to install necessary firewalls and manage
COIs/NDA to access these data sets. Labs are expected to identify whether any other data
resources (such as additional industry data or RD&D data from related DOE offices) involved



in the proposal are existing and/or will be collected.

Labs are encouraged to email questions and comments about this Lab Call to
OCEDAnalysisLabCall@hg.doe.gov. Please seek to consolidate comments and questions within
team for AOIs or by labs for overall feedback. Early questions will be used to help inform initial

feedback sessions.
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Topic 1: OCED Techno-Economic Analysis (TEA) Standards and Tools

Background: A key step in achieving OCED’s goals is developing analytical tools and standards to facilitate
a quantified understanding of the economic viability of projects and technologies within OCED’s portfolio
to make internal decisions and to share externally to amplify progress and spur more private-sector
momentum. Here, we seek proposals that center around the techno-economic and financial performance
of awarded projects in support of OCED’s portfolio of clean energy demonstrations. Proposals that seek to
address all four TEA areas of interest in one proposal are encouraged. Moreover, it is the intent of OCED to
integrate the strongest responses across areas of interest into a single, collaborative TEA topic area award
to ensure consistency of performance. OCED may have additional tasks for TEA support outside of these
areas of interest over time targeted at other programs within OCED.

A key element of producing relevant analysis will be the identification, collection, storage, and
management of data sets which serve as analysis inputs. In keeping with OCED’s mission of
commercialization and market adoption, it is critical that analytic results, as well as aggregated,
anonymized, and enriched data sets, be efficiently accessible to a variety of stakeholders, securely and
subject to robust governance to protect confidentiality. Proposals for a given TEA area of interest should
include a plan and infrastructure as needed to manage the associated data. Alternatively, data
management support may be submitted as a separate concept paper to Topic 10, but budget should be
adjusted accordingly for concept papers to Topic 1. OCED will need to consider the efficacy, scale, and cost
of the proposed data infrastructure as well as its ability to integrate with other OCED data and analytics
capabilities, e.g. cloud, mesh, marketplace, catalog. The cost of this infrastructure should be delineated as
a component of the total cost.

OCED recognizes both that analysis and data management for a given technology must be closely aligned
to expertise in that technology. However, approaching each technology as a fully distinct task is also likely
to result in duplicative work and will limit the ability to consolidate views across technologies to inform
broader strategy. Proposals should seek to address both of these concerns.

Areas of Interest: Three areas of interest (AOIs) have been identified under Topic 1:

e TEA for hydrogen production, transport, storage and end-use projects

e TEA for carbon management projects, including direct air capture and point source carbon capture,
across OCED’s portfolio

e TEA for industrial demonstration projects

e TEA for long duration energy storage (LDES), renewables and nuclear

Estimated Budget: S$4M — 8M
Estimated Number of Awards: 1-5
Expected Project Duration: 3 years

Note of funds:

OCED has allocated S4M-8M in funds for FY25 Topic 1. In FY24, OCED will select from meritorious
proposals to make selections for FY25, with expected funding continuation through FY27.
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Area of interest 1.1: TEA for OCED’s Hydrogen Production, Transport, Storage and End-use Projects
Details: Provide technical support to OCED to consistently evaluate the financial performance of
hydrogen projects in OCED’s portfolio in a manner that has high fidelity and is rapidly executable.
OCED is looking for proposals to help refine standards that recipients must follow when
performing and documenting TEA and develop tools to enable OCED to validate and use recipient
provided TEA information to perform further analysis. Specific areas of interest include (but are
not exclusive to):

1. Identification of TEA standards (techniques and metrics) that should be utilized when
evaluating financial performance of commercial deployments.

2. Development and enhancement of TEA modeling tools to facilitate user-friendly, rapid,
scenario and sensitivity analyses across the hydrogen supply chain (production, transportation,
storage and end-uses). Proposals that focus on end-use sectors or regional variability are
highly encouraged. Proposals that build on the functionality of existing tools (e.g. by
incorporating higher resolution features or additional metrics) are also encouraged to apply.
Proposals that duplicate existing resources will not be successful.?

3. Development of uncertainty quantification methodologies to inform confidence determination
and interpretation of TEA/performance estimates.

4. Sector- and technology-oriented analytics which enable generalized insights based on analysis
of awarded projects.

5. Recommendations/guidance for the identification and analysis of data from awarded projects
as well as other sources to drive and inform the above tools, methodologies, and analyses.
Recommendations/guidance should include a data gap assessment.

6. Recommendations/guidance for data collection, storage, and stewardship of project data
including recommendations for how to work with recipients to ensure that proprietary data
concerns do not unduly hamper OCED’s ability to leverage project data.

7. Integration of real-world data to refine assumptions in model results.

Guidance: Prospective teams should demonstrate expertise in hydrogen system technology and
economics, including tax credits/ incentives. We also seek innovative, user-friendly approaches to provide
dynamic and flexible scenario and sensitivity modeling. More information on DOE’s Regional Clean
Hydrogen Hubs can be found here, however lab support will include all hydrogen projects in OCED’s
portfolio. Potential deliverables include a 1.) Definition of key input/critical performance data and TEA
standards for different asset types, 2.) Project-level TEA support capturing and integrating critical input
and performance data 3) Flexible TEA tools that can be both used internally and published to facilitate
commercialization grounded in real world data and approach from OCEDs projects, or develop
interoperability between existing tools used to develop TEAs, e.g., GREET, H2FAST, H2Lite, GCAM, etc., 4)
Multi-project assessments for clustered or inter-connected projects and 5) Analysis of system expansion
options or opportunities for hydrogen hubs to understand how investments can be leveraged to facilitate
sectoral growth. Work may include hydrogen projects across OCED’s portfolio, not exclusively in support of
the Regional Clean Hydrogen Hubs program.

Area of interest 1.2: TEA for Carbon Management Projects, Including Direct Air Capture and Point Source
Carbon Capture, Across OCED’s Portfolio
Details: Provide high fidelity, rapidly executable technical support to OCED to consistently evaluate

1 For all modeling, assumptions should be fully transparent (e.g., time-matching power, sourcing natural gas and
performance variability related to climate/weather conditions).
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the financial performance of OCED projects using carbon management (Direct air capture, point

source capture, CO2 transport and storage) technology. OCED is looking for proposals to help

refine standards that recipients must follow when performing and documenting TEA, and develop
tools to enable OCED to validate and use recipient provided TEA information to perform further
analysis. Specific items of interest include (but are not exclusive to):

1. Identification of TEA standards (techniques and metrics) that should be utilized when
evaluating financial performance of commercial deployments.

2. Development and enhancement of TEA modeling tools to facilitate user-friendly, rapid,
scenario and sensitivity analyses for the project economics/financials of carbon management
projects. If proposing technology specific process models, those models should estimate the
composition and conditions of carbon capture system emission streams, including impacts on
criteria air pollutants and emergent/secondary pollutants, e.g., ammonia and amines.
Proposals that build on the functionality of existing tools (e.g. by incorporating higher
resolution features or additional metrics) are also encouraged to apply. Proposals that
duplicate existing resources will not be successful.?

3. Development of uncertainty quantification methodologies to inform confidence determination
and interpretation of TEA/performance estimates.

4. Sector- and technology-oriented analytics which enable generalized conclusions based on
analysis of awarded projects.

5. Recommendations/guidance for the identification and analysis of data from awarded projects
as well as other sources to drive and inform the above tools, methodologies, and analyses.
Recommendations/guidance should include a data gap assessment.

6. Recommendations/guidance for data collection, storage, and stewardship of project data
including recommendations for how to work with recipients to ensure that proprietary data
concerns do not unduly hamper OCED’s ability to leverage project data.

7. Integration of real-world data to reduce uncertainty in model results.

Guidance: Prospective teams should demonstrate expertise in carbon management system
technology and economics, including tax credits/ incentives. We also seek innovative, user-friendly
approaches to provide dynamic and flexible scenario and sensitivity modeling. More information
on OCED’s DAC and point source capture programs can be found here. Potential deliverables
include a 1.) Definition of key input/critical performance data and TEA standards for different asset
types, 2.) Project-level TEA support capturing and integrating critical input and performance data
and 3) Flexible TEA tools that be both used internally and published to facilitate commercialization
grounded in real world data and approach from OCEDs projects, or develop interoperability
between existing tools used to develop TEAs.

Area of interest 1.3: TEA for Industrial Demonstration Technologies
Details: Provide high fidelity, rapidly executable technical support to OCED to consistently evaluate
the financial performance of OCED projects in energy intensive industries including cement
manufacturing, aluminum, iron and steel, glass, pulp and paper, and chemicals and refining. OCED
is looking for proposals to help refine standards that recipients must follow when performing and
documenting TEA for these technologies, and develop tools to enable OCED to validate and use
recipient provided TEA information to perform further analysis. Specific items of interest include

2 For all modeling, assumptions should be fully transparent (e.g., time-matching power, sourcing natural gas and
performance variability related to climate/weather conditions).
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(but are not exclusive to):

1. Identification of TEA standards (techniques and metrics) that should be utilized when
evaluating financial performance of commercial deployments.

2. Development/enhancement of TEA modeling tools to facilitate user-friendly, rapid, scenario
and sensitivity analyses for the project economics/financials for technologies aligned to
projects selected for OCED’s Industrial Demonstrations Program. Proposals that build on the
functionality of existing tools (e.g. by incorporating higher resolution features or additional
metrics) are also encouraged to apply. Proposals that duplicate existing resources will not be
successful.

3. Development of uncertainty quantification methodologies to inform confidence determination
and interpretation of TEA/performance estimates.

4. Sector- and technology-oriented analytics which enable generalized conclusions based on
analysis of awarded projects.

5. Recommendations/guidance for the identification and analysis of data from awarded projects
as well as other sources to drive and inform the above tools, methodologies, and analyses.
Recommendations/guidance should include a data gap assessment.

6. Recommendations/guidance for data collection, storage, and stewardship of project data
including recommendations for how to work with recipients to ensure that proprietary data
concerns do not unduly hamper OCED’s ability to leverage project data.

7. Integration of real-world data to reduce uncertainty in model results.

Guidance: Prospective teams should demonstrate expertise across major sectors and technology
solutions for decarbonizing sectors outlined in the Industrial Decarb Liftoff report series (i.e., iron
& steel, aluminum, glass, chemicals & refining, cement, pulp & paper, food & beverage) and the
Industrial Decarbonization Roadmap. Similarly, applicants should demonstrate familiarity with
underlying project economics, including relevant tax credits/ incentives. We also seek innovative,
user-friendly approaches to provide dynamic and flexible scenario and sensitivity modeling. More
information on OCED’s industrial decarbonization programs can be found here. Potential
deliverables include a 1.) Definition of key input/critical performance data and TEA standards for
different asset types, 2.) Project-level TEA support capturing and integrating critical input and
performance data and 3) Flexible TEA tools that can be both used internally and published to
facilitate commercialization grounded in real world data and approach from OCEDs projects.

Area of interest 1.4: TEA for Long Duration Energy Storage, Renewables and Nuclear
Details: Provide high fidelity, rapidly executable technical support to OCED to consistently evaluate
the financial performance of OCED projects using LDES, renewable electricity and/or nuclear
energy technologies. OCED is looking for proposals to help refine standards that recipients must
follow when performing and documenting TEA for these technologies, and develop tools to enable
OCED to validate and use recipient provided TEA information to perform further analysis. Specific
items of interest include (but are not exclusive to):
8. Identification of TEA standards (techniques and metrics) that should be utilized when
evaluating financial performance of commercial deployments.
9. Identification/development/enhancement of TEA modeling tools to facilitate user-friendly,
rapid, scenario and sensitivity analyses for the project economics/financials for LDES and

3 For all modeling, assumptions should be fully transparent (e.g., time-matching power, sourcing natural gas and
performance variability related to climate/weather conditions).
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Renewables projects and components of projects within OCED’s portfolio. Proposals that build
on the functionality of existing tools (e.g. by incorporating higher resolution features or
additional metrics) are also encouraged to apply. Proposals that duplicate existing resources
will not be successful.?

10. Development of uncertainty quantification methodologies to inform confidence determination
and interpretation of TEA/performance estimates.

11. Sector- and technology-oriented analytics which enable generalized conclusions based on
analysis of awarded projects.

12. Recommendations/guidance for the identification and analysis of data from awarded projects
as well as other sources to drive and inform the above tools, methodologies, and analyses.
Recommendations/guidance should include a data gap assessment.

13. Recommendations/guidance for data collection, storage, and stewardship of project data
including recommendations for how to work with recipients to ensure that proprietary data
concerns do not unduly hamper OCED’s ability to leverage project data.

14. Integration of real-world data to reduce uncertainty in model results.

Guidance: Prospective teams should demonstrate expertise in LDES, renewables and/or nuclear
energy technology and economics, including tax credits/ incentives. Teams may apply to this AOI
for either LDES and renewables, or nuclear, or both. We also seek innovative, user-friendly
approaches to provide dynamic and flexible scenario and sensitivity modeling. More information
on OCED’s LDES and Renewables programs can be found on OCED’s website here, with additional
information on nuclear projects to follow. Potential deliverables include a 1.) Definition of key
input/critical performance data and TEA standards for different asset types, 2.) Project-level TEA
support capturing and integrating critical input and performance data and 3) Flexible TEA tools
that be both used internally and published to facilitate commercialization grounded in real world
data and approach from OCEDs projects, or develop interoperability between existing tools used
to develop TEAs.

4 For all modeling, assumptions should be fully transparent (e.g., time-matching power, sourcing natural gas and
performance variability related to climate/weather conditions).
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Topic 2: OCED Support for Quantifying and Verifying Life Cycle
Environmental Impacts

Background: A key step in achieving DOE’s decarbonization goals is quantifying and verifying the
greenhouse gas (GHG) emissions, air quality impacts, and water impacts of OCED’s awarded projects
throughout their development and execution. Here, we seek concept papers that center around
quantifying the full life cycle® environmental impacts of awarded projects in support of OCED’s portfolio of
clean energy demonstrations and the Justice 40 initiative.

Essential to producing relevant analysis will be the identification, collection, storage, and management of
data sets which serve as analysis inputs. In keeping with OCED’s mission of commercialization and market
adoption, it is critical that analytic results, as well as aggregated, anonymized, and enriched data sets, be
efficiently accessible to a variety of stakeholders, securely and subject to robust governance in order to
protect confidentiality. Proposals for a given subtopic should include a plan and infrastructure as needed
to manage the associated data. Alternatively, data management support may be submitted as a separate
concept paper to Topic 10, but budget should be adjusted accordingly for concept papers to Topic 2. OCED
will need to consider the efficacy, scale, and cost of the proposed data infrastructure as well as its ability to
integrate with other OCED data and analytics capabilities, e.g. cloud, mesh, marketplace, catalog. The cost
of this infrastructure should be delineated as a component of the total cost.

OCED recognizes both that analysis and data management for a given technology must be closely aligned
to expertise in that technology. However, approaching each technology as a fully distinct task is also likely
to result in duplicative work and will limit the ability to consolidate views across technologies to inform
broader strategy. Proposals should seek to address both of these concerns.

Topics: Four subtopics have been identified under Topic 2:
e Life cycle assessment (LCA) Support for Decarbonization Technologies
e Emissions Monitoring, Reporting, and Verification
e Water Impacts of Awarded Projects
e Air Quality Impacts of OCED Programs.

Note that it is the intent of OCED to integrate the strongest responses across the areas of interest within
subtopic 2.1 into a single, collaborative LCA topic area award to ensure consistency of performance.
Moreover, OCED may have additional tasks for LCA support outside of these subtopics over time targeted
at other programs within OCED.

Note of funds:

OCED has allocated $5M-9M per year for Topic 2 covering all four subtopics for at least a three-year arc of
work. This scope of work may continue beyond the initial three years, depending on the team’s
performance and remaining needs to support OCED’s portfolio.

Subtopic 2.1: LCA Support for Decarbonization Technologies
Details: This subtopic seeks proposals that will provide ongoing LCA support for a broad range of

5 For a description of life cycle assessment principles and framework, see 1ISO 14040 and ISO 14044.
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decarbonization technologies across multiple industries. Note that it is the intent of OCED to integrate the
strongest responses across subtopic 2.1 into a single, collaborative LCA topic area award to ensure
consistency of performance.

Four areas of interest have been identified under this subtopic:
e LCA for Carbon Management Technologies

LCA for Industrial Demonstration Technologies

LCA for Clean Hydrogen Technologies
LCA for Long Duration Energy Storage, Renewables, and Nuclear Energy

Estimated Budget: $3.25M — $5.5M
Estimated Number of Awards: 1-5
Expected Project Duration: 3 years

Area of interest 2.1.1: LCA for Carbon Management Technologies

Details: This AOI seeks proposals that will provide ongoing LCA support on a project-by-project basis for
point source carbon capture and direct air capture technologies. Applicants to this AOI should be equipped
to provide OCED with surge capacity to review, critique, and provide additional analysis on LCAs for OCED’s
diverse array of carbon management projects. Note that it is the intent of OCED to integrate the strongest
responses across subtopic 2.1 into a single, collaborative LCA topic area award to ensure consistency of
performance. Specific lab activities include (but are not exclusive to):

1. Ongoing support for comprehensive life cycle emissions modeling using best practices and tools
that have been identified by the awarded team.

2. Development of uncertainty quantification methodologies to inform confidence determination and
interpretation of emissions estimates, highlighting key gaps and uncertainties related to carbon
capture technologies.

3. Quantification of emissions implications of pertinent market scenarios such as the projected price
and availability of renewables.

4. Sector- and technology-oriented analytics which enable generalized conclusions based on analysis
of awarded projects; and

5. Recommendations/guidance for the identification and analysis of data from awarded projects as
well as other sources to drive and inform the above tools, methodologies, and analyses.

6. Identification and development of tools for data collection, storage, and stewardship.

Guidance: More information on DOE’s Regional DAC Hubs can be found here. Concept papers are invited
that explore the comprehensive life cycle emissions impacts associated with federal tax incentives, with a
particular emphasis on incentives like 45Q and 45V. We also encourage concept papers that detail how
applicants will utilize and contribute to the Federal LCA commons.® Proposed methodologies should
specify any LCA related tools and software (e.g., GREET, OpenLCA, etc.) to be used in the analysis. We also
seek innovative approaches to mitigate and optimize environmental outcomes. Potential deliverables
include a 1.) high level report with data analysis, process flow diagrams and discussion and 2.) emissions
models for each project.

6 See Icacommons.gov for more information.
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Area of interest 2.1.2: LCA for Industrial Demonstrations Technologies
Details: Provide high fidelity, rapidly executable technical support to OCED to consistently evaluate the life
cycle emissions impacts of OCED projects in energy intensive industries including cement manufacturing,
aluminum, iron and steel, glass, pulp and paper, and chemicals and refining. A key challenge for this area
of interest is robustly quantifying life cycle emissions for a diverse array of decarbonization technologies
applied across a wide range of industries. Applicants to this AOI should be equipped to provide OCED with
surge capacity to review, critique, and provide additional analysis on LCAs for OCED’s diverse array of
industrial demonstration projects. Note that it is the intent of OCED to integrate the strongest responses
across subtopic 2.1 into a single, collaborative LCA topic area award to ensure consistency of performance.
Specific lab activities include (but are not exclusive to):
1. Comprehensive life cycle emissions modeling using best practices’ to be updated throughout
project design and execution.
2. Development of uncertainty quantification methodologies to inform confidence determination and
interpretation of emissions estimates, highlighting key gaps and uncertainties.
3. Analysis of input and output flows from industrial systems models and incorporation of these data
into project-level analysis.
4. Sector- and technology-oriented analytics which enable generalized conclusions based on analysis
of awarded projects.
5. Recommendations/guidance for the identification and analysis of data from awarded projects as
well as other sources to drive and inform the above tools, methodologies, and analyses.
6. Identification and development of tools for data collection, storage, and stewardship.

Guidance: More information on OCED’s Industrial Demonstrations Program can be found here. We seek
teams with demonstrated expertise in specific industrial sectors and/or decarbonization technologies.
Proposed methodologies should specify any LCA related tools and software (e.g., GREET, OpenLCA, etc.) to
be used in the analysis. We encourage concept papers that outline specific methodological considerations
for quantifying life cycle emissions for major sectors and technology solutions for decarbonizing sectors
outlined in the Industrial Decarbonization Liftoff report series (i.e., iron & steel, aluminum, glass, chemicals
& refining, cement, pulp & paper, food & beverage). We also encourage projects that explore the
comprehensive life cycle emissions impacts associated with federal tax incentives including 40B, 45V, 45Q,
and 45Z. Concept papers should detail how applicants will utilize and contribute to the Federal LCA
commons. Potential deliverables include a 1.) high level report with data analysis, process flow diagrams
and discussion and 2.) emissions models for each project.

Area of interest 2.1.3: LCA for Clean Hydrogen Technologies
Details: This AOI seeks proposals that will provide ongoing LCA support on a project-by-project basis
for clean hydrogen technologies including hydrogen production, transport, storage, and end-use
applications. Applicants to this AOI should be equipped to provide OCED with surge capacity to review,
critique, and provide additional analysis on LCAs for OCED’s diverse array of hydrogen related projects.
Note that it is the intent of OCED to integrate the strongest responses across subtopic 2.1 into a single,
collaborative LCA topic area award to ensure consistency of performance. Specific lab activities include

7 See ISO 14040 and ISO 14044 for a description of LCA best practices including requirements and guidelines for
selecting appropriate system boundaries.
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(but are not exclusive to):

1. Life cycle emissions modeling using Argonne National Lab’s Greenhouse Gases, Regulated
Emissions, and Energy Use in Technology (GREET) model to be updated throughout project design
and execution.

2. Scenario and sensitivity analyses that assess emissions impacts of different market scenarios,
feedstocks, and hydrogen production technologies.

3. Development of uncertainty quantification methodologies to inform confidence determination and
interpretation of emissions estimates.

4. Development and support for OCED LCA standards for use in assessment of clean hydrogen
technologies and identification of assumptions and related gaps that impact analysis results.

5. Sector- and technology-oriented analytics which enable generalized conclusions based on analysis
of awarded projects.

6. Recommendations/guidance for the identification and analysis of data from awarded projects as
well as other sources to drive and inform the above tools, methodologies, and analyses.

7. ldentification and development of tools for data collection, storage, and stewardship.

Guidance: More information on DOE’s Regional Clean Hydrogen Hubs can be found here. Prospective
teams should demonstrate expertise using GREET for emissions estimates. Concept papers are invited that
explore the comprehensive life cycle emissions impacts associated with federal tax incentives, with a
particular emphasis on incentives like 45V and 45Q. We also seek innovative approaches to mitigate and
optimize environmental outcomes. Concept papers should detail how applicants will utilize and contribute
to the Federal LCA Commons. Potential deliverables include a 1.) high level report that includes data
analysis, process flow diagrams and discussion and 2.) GREET model files for each project.

Area of interest 2.1.4: LCA for Long Duration Energy Storage (LDES), Renewables and Nuclear

Energy

Details: This AOI seeks proposals that will provide ongoing LCA support on a project-by-project basis
for clean energy technologies including solar, wind, hydroelectricity, LDES, and nuclear. Applicants to
this AOI should be equipped to provide OCED with surge capacity to review, critique, and provide
additional analysis on LCAs for OCED’s diverse array of clean energy related projects. Note that it is the
intent of OCED to integrate the strongest responses across subtopic 2.1 into a single, collaborative LCA
topic area award to ensure consistency of performance. Specific lab activities include (but are not
exclusive to):

1.

Ongoing support for comprehensive life cycle emissions modeling using best practices and
tools that have been identified by the awarded team.

Scenario and sensitivity analyses that assess emissions impacts of different market scenarios,
feedstocks, and hydrogen production technologies.

Development of uncertainty quantification methodologies to inform confidence determination
and interpretation of emissions estimates.

Development and support for OCED LCA standards for use in assessment of specific
technol