Impacts on Critical

Service Facilities

o .;%E;:—-a
o L S

Energy to Communities (E2C)

2025 Annual Highlights



The Energy to Communities (E2C)
program links local governments,
Tribes, utilities, and community
organizations with national
laboratory experts to deliver tailored,
state-of-the-art analysis that supports
energy systems aligned with local and
regional priorities.

The program is funded by the U.S. Department of Energy (DOE),
managed by the National Laboratory of the Rockies (NLR),

(nlr.gov), and delivered in collaboration with Argonne National Laboratory
(ANL) (anl.gov), Lawrence Berkeley National Laboratory (LBNL) (Ibl.gov),

Oak Ridge National Laboratory (ORNL) (ornl.gov),
and Pacific Northwest National Laboratory (PNNL) (pnnl.gov).

The E2C program stands out for its approach to delivering energy
technical assistance, with three complementary offerings that allow
communities to engage in the way that best meets their needs. Through
In-Depth Partnerships, Peer-Learning Cohorts, and Expert Match, E2C
connects communities with subject matter experts who help them tackle
complex energy challenges, build capacity, and advance local goals.


https://www.nlr.gov/
https://www.anl.gov
https://www.anl.gov
https://www.lbl.gov
https://www.ornl.gov
https://www.pnnl.gov
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Since launching in 2023, E2C has supported annually by bringing groups of up to 15

more than 500 participants representing participants together for six months to exchange
local governments, Tribal governments, utilities, knowledge, share strategies, and collaborate in
community-based organizations, and educational a structured learning environment. Meanwhile,
institutions. Communities seeking sustained, communities needing short-term, issue-specific
hands-on collaboration have joined in-depth support have turned to Expert Match, which has
partnerships—nine of which are currently provided technical assistance to 247 communities
underway—where experts use modeling, on topics ranging from buildings and power
simulation, and scenario analysis to co-develop generation to mobility, economic development,
strategies. Others have joined peer-learning and energy resilience.

cohorts, which support up to 100 communities
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Figure 1. E2C’s three program offerings supported organizations representing 166 communities in 2025.
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In 2025...

In 2025, E2C delivered technical assistance to
representatives from 166 communities to improve
reliability, affordability, and overall delivery of
energy throughout the United States.

The program’s structure has enabled communities
to pursue a wide range of priorities. Expert Match
applicants, for example, most frequently sought
support in power generation. The Corporation

for Ohio Appalachian Development explored
development of a commercial solar project, while
Detroit’s Hope Village worked with experts to
evaluate cold-climate air-source heat pump
installations. Peer-learning cohorts in 2025 drew
70 participants from 33 states, territories, and
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Tribes, including new region-specific cohorts such
as one focused on Appalachia’s energy efficiency
opportunities. In-depth partnerships in Chicago,
Colorado Springs, and other communities brought
experts and local leaders together to address
issues such as grid planning for transportation, grid
controls for water treatment facilities, and

energy affordability.

Across all three offerings, E2C enabled communities
and experts to work together throughout 2025 to
confront pressing energy challenges, exchange
best practices, and build durable coalitions that will
improve access to reliable and affordable energy
well into the future.
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V|S|tors gather for Energy to Communities (E2C) Summit to discuss energy solutions for communities. Phoro byAgata Bogucka /\/anoma/Laboratory
of the Rockies (NLR) 104372
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E2C Program Offerings

E2C provides communities with expertise and tools to achieve their energy goals through three
distinct program offerings: expert match, peer-learning cohorts, and in-depth partnerships.

[ Joudl )
Expert Match
(~three months)

Peer-Learning Cohorts
(~six months)

Expert Match provides short-term,
no-cost technical assistance

to help communities address
immediate energy questions.
Local governments, utilities,
community-based organizations,
and nonprofits are eligible to
apply, and requests are accepted
year-round.

Peer-learning cohorts bring together
groups of up to 15 participants
every six months to meet regularly
and share strategies, exchange
best practices, and learn from one
another in a collaborative setting.
Participants workshop plans,
troubleshoot challenges, and build
practical skills around a shared
energy topic in their community.
Eligibility depends on the specific
cohort topic, and together

these cohorts support up to 100
communities each year.

In-Depth Partnerships
(~three years)

Multiyear in-depth partnerships
bring together local governments,
community-based organizations,
and electric utilities to work
side-by-side with national
laboratory experts. Together,
they use advanced modeling
tools and real-world hardware
simulations to explore different
scenarios and strategies, helping
communities understand what
will work best before committing
to full technology deployment.
Nine communities are currently
participating in in-depth
partnerships.
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E2C Capabilities

E2C programs harness a suite of advanced modeling, analysis, and demonstration tools developed across
five DOE national laboratories, ensuring that national innovation directly supports local decision-making.

Oak Ridge National Laboratory (ORNL)

« Grid Research Innovation and Development
Center (https://www.ornl.gov/gridc) combines
multiple electrification research activities across the

Energy Generation utility, buildings, and vehicle spaces into one

52,000 sq. ft. facility.

National Laboratory of the Rockies (NLR)

» The Ground Source Heat Pump (https://gshp.ornl.
gov/) Screening Tool is a techno-economic analysis tool
that allows building owners, HVAC system designers,
and installers to estimate the benefits and costs of
implementing a GSHP system in various buildings in all
climate zones in the United States.

» Advanced Research on Integrated Energy Systems
(ARIES) (https://www.nlr.gov/aries) is a large-scale
research platform with digital real-time simulation
capabilities designed to validate and derisk integrated
energy systems across sectors, enabling secure, resilient,
and affordable energy deployment at scale.

« URBANopt™ (https://www.nlr.gov/buildings/urbanopt) Pacific Northwest National Laboratory (PNNL)

is an advanced analytics platform that models and « Facility Energy Decision System (https://feds.pnnl.
optimizes energy performance for buildings, districts, and gov/) is a tool that enables building energy baseline
distributed energy resources at neighborhood scale. modeling and energy conservation measure analysis.

» REopt® (https://www.nlr.gov/reopt/) is a techno- « The Development of Integrated Screening, Cultivar
economic optimization platform that identifies the ideal Optimization, and Verification Research (DISCOVR)
mix and operation of distributed energy technologies to (https://catalog.data.gov/dataset/discovr) project
meet cost, resilience, and emissions goals for buildings, addresses knowledge gaps and barriers to algal
campuses, and microgrids. biomass development. A recent journal

Lawrence Berkeley National Laboratory (LBNL) article elaborates.

« The Distributed Energy Resources Customer Adoption Cross-Lab:

Model (DER-CAM) (https://gridintegration.lbl.gov/der- + Hosted at NLR with the models and code developed
cam) is a powerful and comprehensive decision support by LBNL and ANL, H2Integrate (https://github.com/
tool that primarily serves the purpose of finding optimal NatLabRockies/H2Integrate) is used to model and
distributed energy resource investments in the context of design hybrid energy systems producing electricity,
either buildings or multi-energy microgrids. hydrogen, ammonia, steel, and other products.
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https://www.nlr.gov/reopt/
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Transportation

Argonne National Laboratory (ANL) » The Greenhouse Gases, Regulated Emissions, and
Energy use in Transportation (https://www.anl.gov/
esia/life-cycle-analysis) model provides a common,
transparent platform for lifecycle analysis of alternative
combinations of vehicle and fuel technologies.

« POLARIS (https://vms.taps.anl.gov/tools/polaris/)
is an agent-based transportation system simulation
tool designed to analyze transportation system
management strategies involving emerging vehicle and

information technologies. Oak Ridge National Laboratory (ORNL):

» Autonomie (https://vms.taps.anl.gov/tools/ » The National Transportation Research Center
autonomie/) is a vehicle system simulation tool used (https://www.ornl.gov/facility/ntrc) is a 65,000 sq.
to assess the energy consumption, performance, and ft. facility that integrates a comprehensive set of
cost of multiple advanced vehicle technologies across capabilities, including novel diagnostics, component
vehicle classes, powertrains, component technologies and vehicle evaluation, data analytics, and simulations.
and control strategies Lawrence Berkeley National Laboratory (LBNL):

» Stochastic vehicle trip prediction (SVTrip) (https:// « BEAM (https://transportation.lbl.gov/beam/) is an

vms.taps.anl.gov/tools/svtrip/) uses high-level route
information to generate naturalistic vehicle speed
profiles following training on large data sets of recorded

open-source agent-based regional transportation
model that overcomes the limitations of conventional
o transportation models and help regional transportation
driving data. agencies make better planning decisions.
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Buildings
Lawrence Berkeley National Laboratory (LBNL): » Automatic Building Energy Modeling (https://

« FLEXLAB (https://flexlab.Ibl.gov/) is an advanced www.ornl.gov/content/automatic-building-energy-
integrated building and grid technologies testbed. modeling-autobem) is a software suite built to process

multiple types of data, extract building-specific
« CityBES (https://CityBES.Ibl.gov/) models detailed

o T descriptors, generate building energy models, and
thermal and energy‘ performance of bw!dmgs ?t district simulate them on high-performance computing
and urban scales using the EnergyPlus simulation

) resources.
engine.

» Model America (https://www.osti.gov/
National Laboratory of the Rockies (NLR)

biblio/2283980) is a data repository of AutoBEM (see
« ResStock™ (https://resstock.nlr.gov/) is a high- above) that models 97.8 percent of the 125 thousand
resolution residential building stock modeling platform buildings in the U.S.
that uses detailed data and simulations to pinpoint
which home improvements save the most energy and
money across diverse housing types and climates.

Pacific Northwest National Laboratory (PNNL)

« Facility Energy Decision System (https://feds.pnnl.
gov/) is a tool that enables building energy baseline

« ComStock® (https://www.nlr.gov/buildings/comstock) modeling and energy conservation measure analysis.

is a commercial building stock modeling platform that

leverages detailed data and advanced simulations to Cross-Lab:

identify which efficiency measures deliver the greatest » EnergyPlus® (https://github.com/NatLabRockies/
energy and cost savings across a wide range of building EnergyPlus), a multi-laboratory effort, is a physics-
types, vintages, and climate conditions. based modeling engine that simulates dynamic thermal
Oak Ridge National Laboratory (ORNL): and energy performance of buildings and energy
systems.

« The Building Technologies Research and Integration
Center (BTRIC) (https://www.ornl.gov/facility/
btric) is a 60,000 sq. ft. research campus that includes
test chambers and evaluation capabilities for the
development of new building components that are
airtight, more heat resistant and durable under high
moisture conditions than existing technologies.
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® 2 @® ExpertMatch

In 2025, Expert Match supported communities across
the country as they took meaningful steps toward more
efficient, dependable, and affordable energy systems.
Over the course of two to three months, Expert Match
pairs community representatives with experts from
national laboratories to diagnose energy challenges,
analyze available options, and deliver actionable reports
to participants.

Since the program started delivering technical assistance
in 2023, there have been 247 participants from 109 local
governments, nine tribal governments, 14 utilities, 98
community-based organizations, and 17 educational
institutions.

In 2025, researchers at NLR, PNNL, ANL, ORNL, and LBNL
received 153 applications and provided 87 participants
with energy-related technical assistance on buildings,
power generation, reliability and recovery, jobs and
economic development, and mobility.
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Figure 3. Power generation was the most requested topic
among 153 expert match applicants in 2025.
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Project snapshots:

« Detroit, Michigan (Hope Village Revitalization):

Hope Village turned to Expert Match for guidance
on installing cold-climate air-source heat pumps,
and NLR experts provided practical support—
from key considerations for developing a request
for proposal (RFP) to best practices for successful
project development. This assistance is helping
the community move forward confidently with a
more efficient heating solution.

Reading, Pennsylvania (City of Reading): The
City of Reading sought Expert Match support
to better understand energy affordability and
improve thermal comfort in its aging housing
stock. LBNL experts used data gathered from
Reading residents to model typical residential
heating energy use and evaluated a range of
weatherization and HVAC upgrade options.
This analysis helps the city prioritize the most
impactful investments and equips residents
with a range of strategies to lower their energy
bills while making their homes safer and more
comfortable.

Indianapolis, Indiana (City of Indianapolis): The

City of Indianapolis Office of Sustainability turned
to Expert Match for help assessing how growing

data center development could affect the local
grid, system reliability, and future electric rates.
National laboratory experts provided statistical
data to inform the city’s planning and an
upcoming rate case, giving Indianapolis clearer
insight into the energy implications of this rapidly
expanding sector.

Westminster, Colorado (City of Westminster):
The City of Westminster sought Expert Match
support to explore the feasibility of a community
resilience hub and expanding solar on municipal
buildings. NLR experts modeled a potential
community microgrid at the MAC recreation
center using REopt, completed an initial controls
analysis with cost estimates and a single-line
diagram, and evaluated rooftop and carport
solar options for four additional city facilities.
This analysis is helping Westminster advance
plans for a 200-kilowatt solar and 150-kilowatt
storage resilience hub that can better serve the
community during energy disruptions. It is also
helping the city prioritize solar on additional
municipal buildings, which could provide an
estimated $500,000 in lifecycle cost savings.
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A Peer-Learning Cohorts

In 2025, Energy to Communities (E2C) successfully
designed and facilitated five peer-learning cohorts,
engaging 70 participants representing 33 states,
territories, and Tribes. These cohorts covered a spectrum
of topics—from foundational guidance for organizations
beginning to explore energy solutions, to specialized
sessions focused on financing strategies, procurement
processes, and effective stakeholder engagement.

NLR expanded cohort offerings in 2025 by opening two
region-specific cohorts. These cohorts were designed
in response to insights gleaned from NLR's Gap Region
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Figure 4. Peer-learning AA
cohorts engaged with 70 /\A
participants representing 33 ’/IA\
states, territories, and Tribes Al A
in 2025. /_AX)‘ A
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A
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Outreach Project that indicated regional cohorts may
provide great value and increased connection to
participants in certain regions. One of those cohorts,

for participants in Appalachia, offered an entry point

to explore energy and energy efficiency strategies.

The regional nature of this cohort led to increased
collaboration between participants, some of whom went
on to apply for funding together or to codevelop plans for
new energy projects. The other, promoted in 2025 but to
launch in 2026, will help organizations in the southeast
plan for major energy disruptions in the southeast.
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2025 cohorts:

Expanding Capacity for Distributed Wind in Rural

and Agricultural Communities: This cohort introduced
distributed wind technologies to organizations representing
rural and agricultural communities. Participants explored
the key factors for successful projects—including
permitting, zoning, financing and ownership models—and
learned strategies for building awareness in important
markets such as the agricultural sector.

Renewable Energy and Energy Efficiency Technologies
in Appalachia: Participants explored available renewable
energy and energy efficiency technologies, including
their procurement processes, available funding and
financing opportunities, and other deployment factors.
Participants learned about stakeholder engagement

and other strategies to ensure that energy strategies
result in positive local impacts and outlined next steps to
leverage these technologies for economic and workforce
opportunities in Appalachia.

Planning for Microgrids to Increase Energy Resilience:
Participants gained a comprehensive introduction to
microgrids—exploring different types and scales, how
they operate, their costs and benefits, and strategies for
funding and procurement. The cohort walked through
how to evaluate the financial, economic, regulatory,
and resilience considerations of a microgrid project;
identify suitable technologies; build a strong use case
for additional investment; and map out next steps

for refining project scope and timelines. By the end,
participants were prepared to move forward with
concrete next steps, including submitting an Energy

Technology Innovation Partnership Project (ETIPP)
grant application to develop a strategic energy plan
and identify a community-supported microgrid project,
assessing economic use cases, conducting feasibility
studies, and exploring siting and funding opportunities.

“This is my third cohort. No matter the topic, or
how far along I am in a particular project, I'm always
taking something away. The input from peers and
technical advisors is invaluable to continuing a
project, whether strengthened down its original
path or altered for better success!

- Abbey Hayward, Los Alamos County, NM.

=4

Photo by Agata Bogucka, NLR 102199
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Peer-Learning Cohorts

Navigating Electricity Load Growth and Associated
Utility Grid Impacts: Participants dug into the growing
pressures on the electrical grid and explored strategies
for managing emerging demands—from the rapid

rise of data centers to the expansion of domestic
manufacturing and shifts in building and transportation
energy use. Workshops walked through stakeholder
priorities, energy requirement strategies, infrastructure
needs, and ways to speed up siting and construction. By
the end of the cohort, participants reported plans to use
the materials and tools provided to shape a new rate for
data center customers, pursue a contract with national
lab experts for deeper analysis, brief local planning

and sustainability commissions, and engage utilities
with more targeted questions about load-growth
forecasts. Several participants also intend to advance
local energy and storage projects and develop broader
energy-strategy plans.

"These types of facilitated cohorts are going to
increase in importance as demand for generation
increases. Thank you for the opportunity.”

- Lucas Froeschl, Falls City Economic Development
and Growth Enterprise, Nebraska.

Engaging With Electric Utilities for Successful Local
Partnerships: Participants strengthened their ability to
engage and partner with their electric utilities by building
a solid understanding of how the utility industry works.
Throughout the cohort, they explored public engagement
pathways, learned about partnership opportunities
within existing utility models, and examined innovative

approaches to collaboration. Sessions also covered

the fundamentals of utility regulation, core functions,
business models, and key policies to help participants
communicate more effectively with their utility partners.
By the end of the cohort, participants reported plans

to refine their utility engagement goals, apply the tools
and resources they gained to guide future conversations,
pursue nonbinding agreements on shared priorities,
update franchise agreements to better serve their
communities, and leverage new knowledge and
connections to advance local energy goals.

“It's valuable to connect with peers across the
country that are trying to creatively address many
of the same challenges!

- Evora Glenn, Missoula, Montana.

In Dec. 2025, NLR announced 28 participants for two
E2C cohorts that will run January through June 2026.
The cohorts received a combined 66 applications from
municipalities and regional governments, Tribes, utilities,
and local nonprofit organizations.

« Planning for Major Energy Disruptions in the Southeast:
Participants across the southeastern United States will
examine strategies to quickly recover from impacts to
energy infrastructure caused by extreme events, such as
severe weather and natural disasters.

« Successful Energy Project Implementation: Participants
nationwide will explore common challenges in bringing
energy projects to life and learn strategies to turn local
project plans into reality.
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In-Depth Partnerships

E2C’s in-depth partnerships represent the program’s
most immersive form of technical assistance, pairing
communities with national laboratory experts for
sustained, hands-on collaboration lasting up to
three years.

In 2025, the offering continued to expand its reach and
impact, with three new partnership teams launching
their work at the start of the year to join six ongoing
teams already advancing complex energy initiatives.
Together, these nine partnerships are developing custom
strategies on issues ranging from energy affordability
and grid modernization to transportation emissions and
community resilience.

This section highlights progress across all in-depth
partnerships after providing a recap of the second-annual
E2C In-Depth Partnership Summit, where community
teams, DOE staff, and laboratory experts came together
to strengthen connections, share insights, and accelerate
implementation of community-driven energy solutions.

Annual summit

The second-annual E2C In-Depth Partnership Summit
brought together community partners and national
laboratory experts to strengthen collaboration across
the program’s most long-term offering. Designed
specifically for communities participating in E2C’s
in-depth partnerships, the Summit deepened shared
understanding, surfaced common challenges, and
advanced the implementation of community-driven
energy solutions. Participants also exchanged insights
from ongoing projects to inform scalable practices and
improve future partnership work.

Visitors gather for Energy to Communities (E2C) Summit to discuss
energy solutions for communities. Photo by Agata Bogucka, NLR 102199

Day 1 emphasized relationship-building and knowledge
exchange through interactive activities, community
project briefings, peer-learning exercises, and breakout
discussions on topics such as affordability, microgrids,
load growth, and stakeholder alignment. These

sessions supported cross-project learning, practical
problem-solving, and informal networking.

Day 2 focused on applied collaboration, featuring
dedicated in-person project team meetings and technical
engagement through tours of NLR’s Energy Systems
Integration Facility and the Flatirons Campus, where
participants explored large-scale experimental energy
systems. These hands-on experiences reinforced technical
understanding and strengthened connections among
partners, helping sustain momentum beyond

the Summit.
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In-Depth Partnerships

“From my perspective, it was an excellent
opportunity to host our community locally
within Colorado. | think there is something
that cannot be quantified, that provides
value by bringing our community members
onsite, to not only see how NLR functions
and how we live locally here, but also the
opportunity for creating a platform for other
community members to engage with one
another to have information exchange, and
learn from NLR experts about specific subject
matters, including data centers and large
loads. It was a smashing success!”

“The DVRPC [Delaware Valley Regional
Planning Commission] team was very
energized by the opportunity to learn from
other partnerships and come together

in person as a team. Inter-regional peer
learning provides so much value to our
organization: we learned something that

we can take back to our work from every
team’s presentation, and we seized the
opportunities you included in the summit for

us to re-connect/connect with other teams. Visitors gather for Energy to Communities (E2C) Summit

Day two was immensely productive for our to discuss energy solutions for communities. Photo by Agata

; ) Bogucka, NLR 104269
team’s progress on the implementation plan.” ogucka
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Status of round 1 teams
Northeastern, lllinois

The Chicago Metropolitan Agency for Planning (CMAP),
Commonwealth Edison, and the Respiratory Health
Association—alongside ANL and ORNL—completed
their second year of northeastern lllinois’first integrated
transportation and electric grid planning initiative. In
year two, they advanced the scenario modeling that
considers various rates of electric vehicle adoption,
pricing strategies, transit and land use planning, and grid
impact mitigation. Ongoing input from stakeholders

like lllinois Department of Transportation, Chicago
Transit Authority, and the Metropolitan Mayors Caucus
refined priorities around reducing vehicle miles traveled,
shifting transportation modes, and improving freight
coordination.

Figure 5. E2C’s In-Depth
Partnership offering
supported nine
communities in 2025.

Key findings from ANLs 2025 analysis showed weekday
electric vehicle charging demand could reach 91
Gigawatt-hours by 2050—about 40% of the region’s 2019
usage, equivalent to powering three million homes. To
support this load, grid upgrades—such as substation
improvements, conductor enhancements, voltage
regulation, and new sources of electric generation—
would be needed. Grid evaluation support from ORNL
determined the potential impacts of electric vehicle
penetration compared to a 2050 baseline. In the base
case, the maximum feeder loading was 84% of capacity,
meaning that total electrical demand on the feeder

did not exceed capacity. Under the most conservative
electric vehicle adoption rates the total electricity
demand exceeded capacity, up to 104% at times. Draft
results point toward negative impacts even at low levels
of adoption. This and the other scenario results led the
project team to test grid-side mitigation scenarios and
further modeling will be required.
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In-Depth Partnerships

Year 2023 2024 2025

2026 2027 2028

Quarter
Molokai

Delaware Valley

Northeast lllinois

Pittsburgh
Sitka

Colorado Springs

Northeast Minnesota

Nashville

Lane County

Timeline of E2C In-Depth Partnership Activities

Looking ahead to 2026, the team plans to refine strategies
to improve air quality that incorporate electric vehicle
adoption with transit investment, land use changes, and
vehicle miles traveled reduction—which could reduce
travel by up to 10% compared to 2050 projections. Freight
planning will intensify, focusing on utility coordination
and charging infrastructure at key hubs. Grid readiness
will be a priority in high-load areas, and pricing policies
will be developed that account for consequences to

those with lower incomes. Community engagement and
education will expand to incorporate various perspectives
and clearly communicate trade-offs.

Expected benefits include, among others, enhanced

grid reliability because of proactive investments and
operational controls. Managing the anticipated electric
vehicle load will guide utility infrastructure upgrades and
prevent local grid stress.

Colorado Springs, Colorado

Colorado Springs Utilities (CSU), in collaboration with
local organizations and national labs NLR and LBNL, is

Oct | Jan | Apr | Jul | Oct | Jan

validating advanced grid controls at CSU’s Tollefson water
treatment site and looking to scale those solutions across
the region. Using ARIES and FLEXLAB platforms, the team
simulates operational strategies to reduce deployment
risks and ensure buildings respond reliably to grid signals.
CSU, which serves over 260,000 electric customers and
manages four utility services, is addressing challenges
from regional growth, extreme weather, and evolving
infrastructure needs through this integrated approach.

From a technical perspective, NLR developed a high-
fidelity digital twin model of onsite generation and
storage assets including natural gas generators, diesel
backup generators, solar arrays, and battery energy
storage. The team also implemented the pilot site
controls in a commercial off the shelf microgrid controller.
NLR used advanced metering infrastructure data to
model facility demand, and ARIES controller hardware-
in-the-loop setup was leveraged to emulate operational
scenarios. NLR’s ARIES digital real-time simulations of grid
operations identified optimal strategies for serving load.
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LBNL's FLEXLAB testing demonstrated effective demand
response, with HVAC systems shedding up to 50% of

load during peak hours. LBNL has been conducting cost-
benefits analysis to support CSU in assessing the return of
investment on the pilot.

Aerial view of the Phillip H. Tollefson Water Treatment Plant in
Colorado Springs. Photo from Colorado Springs Utilities

In 2026, the project team plans to complete operation
and scaling procedures and performance metrics

for advanced grid controls, publish recommended
interconnection standards, and complete a resource
connectivity plan for increased behind-the-meter energy
sources. Additionally, the project team is planning to
leverage the ARIES-FLEXLAB validation model at more
sites, including the deployment of a 100-Megawatt (MW)
battery energy storage system. Operationally, CSU will
deepen integration across its electric, gas, water, and
wastewater services, while continuing to refine programs
based on local requirements.

The anticipated impacts are wide-ranging: enhanced
reliability during peak and extreme weather events,

reduced investment risk through prevalidation and
alternative infrastructure strategies, and improved service
quality. The modular nature of the framework makes it
scalable across CSU’s network and replicable for other
utilities. Strategic readiness will be boosted by large-
scale storage and regional coordination, supporting
emergency planning and broader resilience goals.

Delaware Valley, Pennsylvania

The Delaware Valley Regional Planning Commission
(DVRPC) is leading the planning and launch of the
Southeast Pennsylvania Regional Innovation Center (RIC)
for Bucks, Chester, Delaware, and Montgomery Counties
and their 238 municipalities. The RIC will coordinate
strategies to improve energy affordability, resilience,
and reliability by supporting income-qualifying home
retrofit providers and local governments. Partners
include the four counties, PECO, regional nonprofits,
and DOE national labs (NLR, LBNL, ORNL), with input
from Philadelphia’s Energy Authority and the Energy
Coordinating Agency.

During the Phase 1 technical assistance stage in

2025, DVRPC and partners developed a community
engagement plan, held resident surveys and focus groups,
compiled baseline data and localized utility-rate and
retrofit cost inputs, and mapped energy affordability
using the Greenlink Equity Map. The national labs used
ResStock to analyze the region’s single-family, owner-
occupied housing stock and model retrofit packages,
including estimating when electrical panel upgrades
could be needed. The team also assessed distribution-
grid constraints and relevant regulations, researched
program integration and bulk purchasing models, and
analyzed workforce, financing, and governance needs.
The ResStock modeling covered approximately 800,000
single-family homes and showed that about 60 percent

E2C 2025 Annual Highlights | 19



In-Depth Partnerships

of low- and moderate-income households experience
severe energy-affordability stress, even before accounting
for retrofit-adoption barriers.

A“light-touch” envelope package—consisting of attic
insulation and air sealing— was applicable to roughly 89
percent of single-family homes. It reduced energy bills for
nearly all applicable households and showed positive net
present value for about 45 percent of homes, making it

the strongest near-term, cost-effective measure identified.

The analysis also found that about 30 percent of single-
family homes rely on delivered fuels (fuel oil or propane)
for heating, a key driver of both affordability risk and

infrastructure-planning needs for electrification strategies.

Phase 2 implementation, beginning in 2026, is organized
around three core focus areas: supporting home-retrofit
programs, expanding the capacity of local governments,
and sustaining regional visioning and convening.

Within these work areas, the RIC will implement targeted
strategies, including coordinated home-retrofit pilots,
Shared Services Provider, a municipal benchmarking pilot,

The In-Depth Partnership team met for an in-person convening in
Southeastern Pennsylvania in July 2025. Photo from the Delaware Valley
Regional Planning Commission.

and structured regional convenings. Expected outcomes
include a simpler pathway for income-qualifying
homeowners, stronger coordination between whole-
home repair and weatherization assistance providers
and added capacity for counties and municipalities

to manage energy use and implement cost-effective
improvements. The RIC also aims to leverage economies
of scale, strengthen regional engagement on utility and
regulatory issues, and support workforce development
aligned with retrofit demand.

Molokai, Hawaii:

The Molokai Clean Energy Hui (MCEH), Shake Energy
Collaborative, Sustainable Molokai, and Hoahu

Energy Cooperative Molokai continue to advance the
Molokai Community Energy Resilience Action Plan
(CERAP). This work is supported by Maui County, the
Hawaii State Energy Office, Hawaiian Electric Company
(HECO), Ulupono, and numerous local stakeholders

and organizations, including NLR and DOE. Using ARIES
modeling, the team evaluated more than 500 grid
scenarios, providing MCEH with the data needed to move
forward on community-identified projects from the
CERAP. These projects include community-scale solar in
West Molokai, a 9 MW floating PV system or similarly sized
ground-mounted PV system in central Molokai, and 7 MW
of pumped-storage hydropower. MCEH, Shake Energy,
Sustainable Molokai, and Hoahu Energy Cooperative

are in the process of sharing these technical results with
the Molokai community to gather further feedback and
support community-driven decision-making.

In 2026, the partnership will finalize potential site
selections based on prefeasibility and community
decision making. Cultural, environmental, technical,
and economic considerations will be included in these
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Grid Interconnection Preferability Map
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Molokai Grid Interconnection Preferability Map created in collaboration with Shake Energy Collaborative for community engagement and

co-design.

selections. Continued coordination with HECO is planned
as MCEH looks at procurement mechanisms aligned

with community-led decision making while meeting
utility interconnection and public utility commission
requirements. Local governance and ownership
structures will be developed with the community and
workforce capacity needs will be identified to support
decided structure(s).

Pittsburgh, Pennsylvania

Green Building Alliance, the City of Pittsburgh, and
Duquesne Light Company—alongside NLR, LBNL, ORNL,

and community partners—are working together to
create a more responsive electricity system through
integrated distribution planning. This initiative focuses
on broadening the criteria the utility considers when
investing in the distribution system to deliver on both
traditional priorities such as reliability and affordability
as well as neighborhood preferences and community
goals. Through this framework, the utility will be able
to compare traditional investments against more novel
solutions, such as using customer-sited batteries and
flexible building loads to reduce peak demand and
potentially delay costly infrastructure investments.
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The goal is to develop a distribution planning model
that is robust, replicable, community-informed, and
acceptable to utilities and regulators alike.

In 2025, the team launched the project with regular
coordination meetings and outreach efforts to

identify a set of candidate neighborhoods. Interviews
with community leaders and surveys completed by
neighborhood residents helped clarify local priorities,
while labs used a multidomain data approach to
prioritize areas and begin building and grid modeling.
Key milestones include building a community dataset,
hosting a public engagement event (called “Power in
the Park”), developing a machine learning-based load
forecasting model for the utility, and matching utility data
to physics-based building models by the end of the year.

From 2026 onward, the team will develop building
energy retrofit strategies, conduct grid assessments
using advanced forecasting and power flow models,
and engage communities and building contractors for
feedback on model assumptions, community priorities,
and the viability of proposed technology solutions.
Technical work includes using hourly data from 18,000
customers and multiyear peak records to predict demand,
aligning customer profiles with building archetypes, and
modeling grid networks with over 10,000 nodes. These
models will help evaluate both traditional upgrades and
innovative local energy solutions.

By 2027, the project will deliver a comprehensive
assessment of how various technologies—like energy
efficiency investments, electric vehicle chargers, and
distributed energy resources—can support grid reliability
at least cost while meeting community needs. The

final outcome will be a utility planning process that

can identify energy needs and evaluate a larger set of

potential solutions, allowing Duquesne Light to maintain
affordability and reliability while more closely aligning
investments with local priorities.

Sitka, Alaska

The City and Borough of Sitka, along with local
organizations and national labs PNNL and NLR, are
working to enhance the performance and resilience of
Sitka's islanded, 100% hydropower microgrid powered
by Blue Lake and Green Lake. Their goal is to establish
risk-based decision making, optimize energy generation,
understand vulnerabilities in the existing system,
identify opportunities to reduce risk, and build a skilled
local workforce—all while protecting the community’s
significant public investment of approximately $500
million in hydropower infrastructure.

In 2025, the team made substantial progress by
completing plans for weather and flow monitoring,
launching a reservoir system model, and conducting a
vulnerability assessment with mitigation strategies.

Photo courtesy of the City and Borough of Sitka
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They also developed a framework for a spreadsheet-
based risk tool, created an initial power-flow grid model
using light detection and ranging (LiDAR), and conducted
interviews to assess workforce training needs. Educational
efforts included drafting strategic utility functions and
launching K-12 energy lessons and internships to inspire
future talent.

In 2026, the team plans to install monitoring equipment,
finalize and integrate the reservoir model into operations,
and operationalize the risk tool to prioritize budgetary
decisions that maximize risk reduction. They will

also refine the grid model with detailed data, align

it with investment planning, and expand workforce
development through job mapping and enhanced
educational programs.

The expected outcomes include more efficient and
reliable grid operations and a clear understanding of risks
to guide future investments. These efforts will support

a long-term strategic plan that ensures affordability,
reliability, and energy self-sufficiency for Sitka, while
cultivating a local talent pipeline to sustain progress over
the next decade.

Status of round 2 teams
Lane County, Oregon

Lane County, Oregon—home to 12 cities and 37
unincorporated communities across 4,620 square miles—
is increasingly impacted by natural hazards like wildfires,
heat waves, flooding, ice storms, and drought. These
events strain the local electric grid and in recent years
lead to prolonged outages. To address these challenges,
Lane County is partnering with the Springfield Utility
Board, Emerald People’s Utility District, the Center for
Rural Livelihoods, and DOE national labs to explore

local energy resources and grid upgrades. Their goal is
to enhance reliability, speed up recovery, and ensure
affordable service across a complex landscape of 10
utilities. The initiative follows a three-phase approach:
Identifying needs and priorities, conducting technical
analysis, and planning for implementation. In 2025,

the team launched the project, mapped stakeholders,
drafted educational materials, surveyed utilities to
better understand needs and vulnerabilities, and began
collecting data. These efforts laid the foundation for
identifying critical assets and populations most at risk to
prioritize efforts for the county.

In 2026, the team will complete the first phase and

begin analyzing proposed strategies using metrics
related to cost, reliability, and resiliency. Later, they will
develop detailed implementation plans, explore funding
opportunities, and help Lane County prepare to launch
priority projects. Throughout the project, the team will
coordinate with utilities, emergency managers, industries,
and communities.

Expected outcomes include actionable technical insights
to guide grid investments, improved resilience to local
hazards, and increased community collaboration and
coordination around energy issues. The project aims to
build lasting collaboration structures and create scalable
strategies that can be replicated within and beyond

Lane County.

Northeastern Minnesota:

Minnesota’s Iron Range continues to be a cornerstone
of the U.S. iron ore industry, producing about 75% of
the nation’s blast-furnace iron ore and supporting a
$3.4 billion regional economy. With strong rail, port,
and grid infrastructure, the region is now exploring
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a transformative path forward through E2C and the
Minnesota Industrial Transformation Initiative. Led by
the University of Minnesota’s Natural Resources Research
Institute and supported by Ecolibrium3 and the national
labs and local utilities, the initiative is evaluating the
feasibility of a cross-sector industrial ecosystem. This
includes advanced iron and steelmaking, critical metals,

LM
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new sources of electricity generation, energy storage,
data centers, desalinated water, and geologic hydrogen
production—all aligned with Minnesota’s 2040
electricity goals.

In 2025, the team laid the groundwork by hosting a
workshop in Duluth, completing a project FAQ, and
compiling key datasets on land use, energy resource
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Figure 6. Map of Minnesota’s mining resources and regional transmissions lines gathered during project initiation.
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potential, infrastructure, population, water permit
locations, and emissions, among others. They also
mapped out permitting processes—including Tribal
considerations—and identified opportunities in
diversification of iron products, data centers, and paper
mills. These efforts aim to address challenges like
market volatility, complex permitting, and workforce
development.

By 2026, the project will move into design and planning
phases, delivering site-specific plant and energy system
concepts, evaluating integrated industrial architectures,
and refining cost and regulatory strategies. The team will
also explore geologic hydrogen and assess how energy,
water, and transportation systems interact. Workforce
planning will include mapping additional jobs and
expanding training opportunities.

The expected outcomes include reduced investment
risk, stronger positioning in steel and iron, creation of
additional sustainable, high-paying jobs, and improved
resource efficiency. The initiative also emphasizes grid
resilience and will include transparent decision making
that reflects community input—Iaying the foundation
for a more secure and prosperous industrial future in
Northeast Minnesota.

Nashville, Tennessee

Nashville’s rapid growth is putting pressure on its

aging energy infrastructure, prompting Nashville

Electric Service (NES)—one of the largest public power
utilities in the United States—to partner with local
government, local advocates, community organizations,
and national labs to develop a comprehensive buildings,
transportation, and electricity roadmap. This plan focuses
on priorities identified across stakeholder groups:
Increases in electricity demand due to local economic

development activities (including data centers and

East Bank development), and increased building and
transportation needs. The project is also focused on
demand management, grid modernization, distributed
storage and generation, and preparedness for service and
transportation interruptions or emergencies.

In 2025, the team kicked off the initiative by defining
goals and success metrics, integrating key datasets from
NES into national lab-developed models (led by ORNL in
collaboration with ANL), creating high-priority future load
scenarios. They also formed a community insights team

to guide stakeholder engagement. The analysis revealed
that even under base conditions, dozens of feeders will
need upgrades by 2030, with many more potentially
impacted by 2050 depending on increased electricity
demand, extreme weather events, and load management.

In 2026, the project will refine load forecasts, test
strategies like managed charging and distributed

storage to reduce peak demand and develop a phased
roadmap. Priority feeders and substations will be
identified for upgrades or alternative solutions. Further,
the interdependencies included in the analysis will show
opportunities for improvement in coordinated responses
to electricity and/or transportation interruptions.
Additional modeling and planning are being discussed as
follow up to winter storm Fern in January 2026.

The expected outcomes include better ability to
coordinate between infrastructure sectors, better visibility
into load growth, reduced risk of feeder overloads, and
improved affordability and reliability through targeted
investments. The roadmap will also ensure reliable service
for customers and residents, and foster collaboration
among NES, city leaders, national labs, and community
groups—Ilaying the groundwork for scalable energy
strategies through 2050.
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Moving Forward

As E2C moves forward in 2026, the program is positioned
to build on the momentum of its growing portfolio and
continue evolving to meet communities’ most pressing
and emerging energy challenges. Most notably, as two
in-depth partnership teams prepare to conclude their
work in 2026, the program will capture lessons learned,
refine approaches, and strengthen models for long-term
community-laboratory collaboration.

The year ahead also brings new opportunities to leverage
the full breadth of laboratory capabilities across the E2C
portfolio. Communities and lab teams will increasingly
explore advanced tools and platforms—including
microgrid design and analysis, digital twins, and other
ARIES capabilities—to support more sophisticated
planning, resilience strategies, and system-level decision
making. DOE-funded investments in national laboratory
capabilities will help communities anticipate emerging
issues, test solutions before deployment, and accelerate
implementation with greater confidence.

Together, these developments signal a year of continued
innovation and deeper technical engagement. By
expanding its ability to address evolving energy needs
while advancing Lab capabilities through real-world
community partnerships, E2C will continue supporting
practical, scalable, and community-driven energy
solutions in 2026 and beyond.
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