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Executive Summary

The Northwest Energy Efficiency Alliance (NEEA) is an alliance of more than 140 utilities and energy
efficiency organizations working on behalf of over 14.5 million energy consumers across Idaho, Montana,
Oregon, and Washington. Since 1996, NEEA has transformed markets by identifying new efficient
technologies and developing innovative approaches to accelerate their adoption in the market. Over the last
two and a half decades, the alliance has delivered more than 1,000 average megawatts (aMW) of energy
efficiency market transformation resources for the region.

Today, Northwest electric utilities face growing challenges to supply reliable, affordable, and resilient power.
Utility planners are forecasting an unprecedented 7-to-14-gigawatt (GW) shortfall’ of resources needed to
ensure the adequacy of the Northwest power system. At the same time, utilities are seeking to integrate
significant amounts of renewable energy into a grid that is increasingly challenged to balance existing hydro,
wind, and solar resources.

Finding solutions to fill resource adequacy gaps is particularly difficult in the Northwest due to highly variable
economics influenced by low-cost hydro power as well as a variety of independent grid managers and power
markets in the region.

Load flexibility, defined as the practice of adjusting end-use loads to align with electricity supply, presents
significant opportunities to address current industry challenges. Expanding upon the established principles of
traditional demand response and peak load management, load flexibility facilitates ongoing operations and
delivers value across various utility business needs throughout the year. Providing value on a year-round
basis enables Northwest utilities to justify sustained investment in load flexibility, even during periods when
affordable hydroelectric resources are abundant. Consequently, when peak load events arise, these flexible
resources are ready for deployment, enhancing grid reliability.

Many modern devices already include technology to support load flexibility, but for utilities to fully
benefit, there must be grid-connected and responsive equipment, more educated and involved supply
chain market actors, scalable and cost-effective communications systems, and markets that properly
understand and value flexible loads.

The Northwest Power and Conservation Council has identified almost 5 gigawatts of potential from load
flexibility in the region?. Analysis from NEEA estimates that a successful 20-year Market Transformation effort
focused on end-use load flexibility could drive the region to achieve 1 to 3 gigawatts of that potential.

enough to power

achievable potential from to meet rising
Market Transformation efforts Northwest demand

Working together as a region and applying a market transformation approach has proven to be an effective
strategy to address similarly complex challenges in energy efficiency. Load flexibility efforts can build on this
foundation to effectively engage with national and global supply chains, regional utilities, and consumers.
NEEA is uniquely positioned to help the Northwest region capture the full potential of load flexibility through
market transformation.

" Northwest Regional Forecast of Power Loads and Resources August 2025 through July 2035, Pacific Northwest Utilities
Conference Committee, April 2025.
2 Demand Response Advisory Committee Meeting, Northwest Power and Conservation Council, May 2025.



https://www.pnucc.org/wp-content/uploads/2025-PNUCC-Northwest-Regional-Forecast-final.pdf
https://nwcouncil.box.com/s/cv14evziow05k1paer1mlbcfsrfx1b4w

Proposed 2026-2029 Load Flexibility Market Transformation Portfolio

To increase the region’s capability for load flexibility, NEEA staff and regional utilities have scoped a 4-year
project that will build a Portfolio of load flexibility Market Transformation programs and supporting activities.
Benefits to utilities and consumers will include enhanced performance of end-use products, lower costs for
utilities and consumers, and increased grid flexibility for utility managers.

At the conclusion of the 20262029 period, participating utilities will benefit from:

e Increased market adoption of capable, connected load-flexible products and systems, building the
foundation of a 20-year, 1-3GW load-flexibility resource.

e Accelerated original equipment manufacturer product development, improving load flexibility,
communication, control reliability and security, resulting in expanded availability of connectible
devices.

¢ Investigation and development of opportunities to increase connectivity among end-use products and
systems.

¢ Increased manufacturer, distributor, and contractor engagement through scaled field demonstrations,
market research, and training and education; delivering immediate opportunities for program
enhancement and insights to inform long-term strategy.

Budget

NEEA's proposed four-year budget is $17.4 million, shared among funding utilities. This shared investment
allows individual utilities to avoid the costly burden of adapting to industry changes alone, while unlocking
potential that would be difficult to achieve individually. This budget reflects anticipated efficiencies the region
will gain by leveraging NEEA's on-going energy efficiency Market Transformation work, ensuring the greatest
benefits, lowest costs, and mitigated risks for participating utilities.



Part 1: Strategic Plan

Introduction

As part of a strategic planning process in 2022, NEEA interviewed stakeholders across the region to identify
key issues and trends facing the Northwest energy system. These interviews surfaced challenges to
resource adequacy and the reliability of the region’s energy system, as well as an opportunity for utilities to
leverage end-use resources to help manage these challenges. Interviewees suggested the alliance could
use its successful work in energy efficiency Market Transformation® to increase adoption and lower costs for
newly available grid-connected technologies. Over nearly three decades, NEEA has developed strong
market influence and robust infrastructure delivering substantial co-created energy savings with Northwest
utilities.

NEEA convened interested stakeholders to develop a specially funded project, which began in 2024. Funded
by 10 regional utilities, the project included the development of a business plan for a larger end-use load
flexibility portfolio (Portfolio). The culmination of this planning is this document—the 2026-2029 End-Use
Load Flex Strategic and Business Plans.

Background and Context: Regional Grid Barriers and Opportunities

Northwest electric utilities face unprecedented challenges in supplying reliable power while addressing
increasing costs. Electrification of buildings and transportation, rapid expansion of data centers, and extreme
weather events are not only driving load-growth rates not seen since the 1980s, but they are also increasing
the magnitude of winter and summer peaks. These factors intensify transmission and distribution congestion
and decrease equipment life. Further issues that challenge reliability and increase energy costs include:

¢ Changing flows in the Northwest’s river basins affect the timing and quantity of hydropower
production,* impacting roughly half of the region’s electricity resources.®

o Difficulties integrating intermittent renewable resources, such as wind and solar, into the energy
system, as utility-scale storage is still developing as a viable solution.

Barrier: Increasing market price and volatility. Certain conditions, such as extreme weather events, can
make the Northwest’s wholesale pricing among the most variable in the nation. Over the last five years, the
frequency of extreme weather events that drive this volatility appears to be increasing (see Figure 1
demonstrating day-ahead, on-peak price impacts). Yet in between these events, market prices can still be
quite low and even go negative. This volatility and uncertainty make resource investment decisions
increasingly difficult for utilities. Return on investments can range from negative to highly positive based on
unpredictable peak load events and volatile market pricing.

3 Market Transformation is the strategic process of intervening in a market to create lasting change in market behavior by removing
barriers and exploiting opportunities to accelerate the adoption of all cost-effective solutions.

4 Climate and Weather Advisory Committee Meeting. Northwest Power and Conservation Council, August 2024.

° Drought conditions reduce hydropower generation, particularly in the Pacific Northwest. U.S. Energy Information Administration,
November 2024.



https://www.nwcouncil.org/fs/18839/2024_08_cwac.pdf
https://www.eia.gov/todayinenergy/detail.php?id=63664

Figure 1: Rising Market Prices and Volatility.
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Source: Presentation by Dawn Lindell, CEO of Seattle City Light, at the 2024 Smart Buildings Exchange, October 23, 2024.

Barrier: Increasing loads and decreasing reserves. Looking ahead, Northwest utilities forecast a near-
term annual load growth of 3.2% over the next 10 years, a rate not seen since the 1980s, and three times
larger than annual load-growth forecasts over the last five years. The Pacific Northwest Utilities and
Conference Committee’s (PNUCC) 2025 Northwest Regional Forecast suggests the regional power system
is already short of resources to meet reserve margins.® Figure 2 shows that by 2030, the power system is
likely to fall short of winter-time resources needed to serve forecasted peak loads even without considering
reserve margin requirements.

6 Northwest Regional Forecast of Power Loads and Resources August 2025 through July 2035, Pacific Northwest Utilities
Conference Committee, April 2025.



https://www.pnucc.org/wp-content/uploads/2025-PNUCC-Northwest-Regional-Forecast-final.pdf

Figure 2: Forecasted Northwest Resources, Peak Loads and Reserve Requirements 2025-2035.
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Source: 2025 Northwest Regional Forecast of Loads and Resources, PNUCC, May 2025.

The Northwest Power and Conservation Council’'s (NWPCC) 2024 Resource Adequacy Assessment
supports this assessment. If forecasted data center and electrification loads materialize over the next few
years, the Northwest's energy system will be considered non-adequate by 2029.”

Opportunity: Market evolution. Emerging markets, such as new transmission projects in the West, offer
utilities access to additional markets for excess capacity. End-use load flexibility enables utilities to free up or
directly bid capacity assets into these markets. Current revenue opportunities include the Western wholesale
markets like the Energy Imbalance Market, WRAP, e-DAM, and SPP Markets Plus day-ahead market.

Opportunity: New customer tools to manage energy use. Utility customers now have a variety of tools
available to help manage their energy costs. Although customers have benefited from energy efficiency
measures for many years, the management of energy use timing has not previously been emphasized. The
increased availability of connected appliances, controls, battery storage, and electric vehicles allows
residential, commercial, and industrial customers to engage in load-flexibility programs and make use of
time-of-use or day rates.

End-Use Load Flexibility Business Case: Addressing Energy Needs of the Future

The challenges ultilities face, alongside emerging opportunities, invite an increasing role for load flexibility
(i.e., the practice of adjusting energy usage to match the supply of electricity)® to deliver cost-effective,
reliable, and resilient solutions. Load flexibility builds on the success of traditional demand response
programs by enabling continuous value delivery across a range of utility business needs throughout the year.
Year-round value delivery allows Northwest utilities to support continued investment in load-flexibility even
when affordable hydro resources are available. Then when peak load events occur, load flexibility resources
are already in place to help support grid reliability.

7 2020 Adequacy Assessment Final Results. Northwest Power and Conservation Council, June 2024.
8 Load flexibility description. California Energy Commission, 2025.



https://nwcouncil.app.box.com/s/sgazfxmag9g770jfjo1islx2afpt1hlp
https://www.energy.ca.gov/programs-and-topics/topics/load-flexibility#:~:text=Load%20flexibility%2C%20also%20called%20demand%20flexibility%2C%20is%20the,energy%20usage%29%20to%20match%20the%20supply%20of%20electricity.

The business case for end-use load flexibility has many dimensions. If aggregated at scale, load-flexibility
resources can contribute significantly to how the Northwest addresses the many challenges currently facing
its power system, including:

Peak-load management. Load flexibility can provide peak load management which calls on utility
customers to reduce energy consumption during periods of peak energy use. These highly impactful
but infrequent events now occur in both winter and summer in the Northwest.

NEEA recently completed an analysis of the achievable potential of end-use load flexibility using data
from the NWPCC.® This analysis considered a specific subset of loads: residential water heating and
space conditioning, commercial office and retail, and multifamily buildings. The results indicate that
after a successful 20-year effort, an aggregated resource could provide the region with a 1-to-3-
gigawatt dispatchable load flexibility resource (see Table 1 below).

Table 1: Estimated 20-Year Achievable Potential of End-Use Load Flexibility in the Northwest

Residential 2,878 1,327 878

Commercial 204 270 139

Dispatching this level of flexible load would deliver significant economic benefit to all Northwest
utilities and consumers that purchase power on the market during periods of extreme grid need. This
would also benefit the entire region by increasing grid reliability through reduced peak-load stress on
the grid.

Load-resource balancing. Continuous operation allows flexible loads to be available on relatively
short timescales that can be used by Balancing Authorities to maintain frequency and ensure grid
compliance with North American Electric Reliability Corporation (NERC) requirements.

Grid reliability and resiliency. Flexible end-use loads can be dispatched to support grid stability
during times of stress, reducing the likelihood of outages and maintaining consistent grid
performance. These loads can increase consumption temporarily to store energy prior to cycling or
shutting off during peak demand, which assists operators in managing utility service. Advanced
dispatch techniques may help prevent a rapid increase in energy demand after a load flexibility event
(snapback effects), which could otherwise present risks to grid stability even after peak periods have
concluded.

Enhanced resource adequacy. Flexible loads bolster resource adequacy by reducing native load
obligations (i.e., the customer load in an electric utility's traditional service territory), thereby
increasing net-marginal resource availability. This provides funders participating in WRAP with more
opportunity to share larger resources. This also offers economic value to funders and improves
overall pool reliability by increasing available net resources.

Optimized distribution operations. Flexible end-use loads create new opportunities and
capabilities for electric-grid managers to optimize distribution system operation. These capabilities
help grid operators maintain reliability even in areas with aging infrastructure, increased congestion,

9 This includes sales data, end-use data and forecast scenarios from NWPCC’s 2021 Power Plan, along with electric-savings shapes
from the Regional Technical Forum.



or barriers to capital upgrades. For example, flexible end-use loads provide new tools to dynamically
balance power flows across feeders and substations. They can also be programmed for a soft start-
up to minimize load spikes following power outages. Such resources also offer additional means to
manage voltage across distribution systems and ensure compliance with American National
Standards Institute voltage specifications while minimizing losses through conservation voltage
regulation.

New revenue opportunities. By aggregating flexible end-use loads, utilities can generate additional
revenue in wholesale power markets through surplus capacity or energy sales. They can also boost
income by maximizing the use of intermittent resources like solar or wind, which are inexpensive to
operate. During periods of excess generation, utilities can dispatch flexible loads to use low-cost
energy, reducing reliance on expensive power at other times. This strategy both increases utility
revenue and helps limit rate increases.

Increased customer satisfaction. It is more important than ever for utilities to engage their
customers to be part of the solution. Load flexibility programs can operate in the background most of
the time, striving for invisibility to customers while providing continuous grid value for utilities.
Customers receive tangible benefits through enroliment and participation incentives and longer-term
benefits by reducing their energy costs and increasing reliability. These benefits accumulate,
bolstering customer satisfaction.

Challenges to Establishing Load Flexibility as a Significant Utility Resource

Increasingly, utilities are looking at load flexibility to align customer demand with capacity and energy
availability, while also reducing transmission and distribution constraints. However, delivering load flexibility
at scale comes with several challenges, including the following identified during recent utility and stakeholder
interviews:

Economics in an energy system dominated by low-cost hydroelectricity. As a standalone value,
peak-load management is difficult to rationalize economically in the Northwest, largely due to the
hydro system. Peak-load management does not provide consistent value every year, as value is
dependent on the water levels in the hydro system. In a high-water year, peak-load management may
have reduced value because there is enough water to cover peak demand. However, when there is
not enough water,'® the economic impact is higher, and the grid’s reliability risk increases
substantially.

Lack of standardized grid-integration features/controls in end-use devices. While there are
many smart devices in the market, very few include grid-integration capability. Those that do are often
based on proprietary systems that do not always integrate effectively into grid operations and the
management of a specific utility.

Fractured market landscape. Market dynamics hinder access to the full value of load flexibility, as
the Northwest does not have an independent regional system operator to provide a singular
economic market driver. There are currently 16 balancing authorities in the region," each of which is
responsible for its own loads and resources (as compared to one for all of California). While there are
wholesale market trading points within the Northwest (i.e., California Oregon Border and Mid-C), they
are not under the control of one balancing authority and can experience high market volatility.

0 For example, during sustained cold weather events in the late winter before the spring melt, or warmer days in the late
summer/early fall, when hydro reserves have been drawn down or are restricted due to salmon runs.
"1 Balancing Authorities in the United States. Gridlnfo.com, 2025.



https://www.gridinfo.com/balancing-authorities

Performance and value uncertainty. There is a lack of historical performance data from flexible
loads in the Northwest, particularly for winter-peak reduction. Grid operators have expressed concern
about how end-use loads will perform in service to utility needs when called upon. There is also a
lack of clarity regarding which grid values each end-use load can deliver, how to quantify those
values, and how to realize those values in a way that demonstrates load flex’s cost-effectiveness and
business case.

Lack of utility control and market influence. As more manufacturers build new revenue streams
by creating proprietary connections to end-use loads, they are increasingly inserting themselves
between the utility and the customer. Manufacturer requirements can restrict the ability of utilities and
their DERMS providers to maximize performance and limit customer impact. Additionally, typical
channels for end-use load connectivity (such as proprietary Wi-Fi) can be easily disrupted and
difficult to re-establish. Combined, these factors increase costs and challenge cost-effectiveness.

Low consumer awareness and/or trust. Consumers are wary of utility intervention in their energy
usage, and/or they do not understand how it can benefit them without disrupting their day-to-day
needs. This can make recruitment and ongoing engagement difficult for the scale of participation
required to deliver results.

Scalability. Flexible end-use loads must be aggregated at a large scale to become meaningful to
system operators. This presents significant challenges for utilities to individually test and develop
technologies, optimize dispatch strategies, rapidly deploy and ensure customer satisfaction.

Cybersecurity risks. Connectivity to end-use devices theoretically increases potential entry points
for bad actors to gain access to grid controls. Grid operators must ensure grid-connected devices do
not create vulnerabilities for utilities or their customers.

Leveraging NEEA'’s Infrastructure and Expertise to Accelerate Adoption

While there are many challenges to realizing the full potential of end-use load flexibility, there are also many
opportunities to accelerate its adoption at the necessary scale that the alliance is uniquely positioned to
address. These include:

Energy efficiency value proposition and market infrastructure. NEEA has a robust portfolio of
energy efficiency Market Transformation initiatives that provide strong value propositions to
manufacturers, utilities, and customers. Integrating end-use load flexibility into NEEA's existing efforts
will leverage the value proposition of energy efficiency for consumers while increasing value for
utilities.

Embedded controls and communication capability. Many current products and technologies
already have advanced intelligent controls and/or built-in communication capabilities. NEEA will work
with the market to ensure these capabilities are adapted to leverage load-flexibility resources with
minimal incremental cost at the time of manufacture and installation.

Standards and specifications. Many existing standards that govern the attributes of efficiency can
be modified to require load-flexibility capabilities. Additionally, existing standards for communication
protocols can be adjusted to improve controllability, reliability, and consumer experience. NEEA will
continue its successful track record of driving voluntary and state standards to include grid
connectivity and ensure compliance and conformance. NEEA's Advanced Water Heater specification
is an example of this, as it includes a section on grid connectivity.?

2 Advanced Water Heating Specification. Northwest Energy Efficiency Alliance, July 2024.



https://neea.org/img/documents/Advanced-Water-Heating-Specification.pdf

o OEM interest. Many manufacturers see load flexibility as an opportunity for their products and
technologies to deliver additional value, new revenue streams and greater consumer engagement. As
NEEA is already working with many of these manufacturers to increase efficiency, NEEA staff can
foster interest in load flexibility in a way that benefits regional utilities and their customers.

¢ New construction and equipment. Electric loads, such as HVAC equipment, water heating, motors
and drives, and electric vehicles, offer opportunities for load flexibility (including energy use and
storage) if products are designed with load flexibility in mind. NEEA will leverage its existing influence
with designers and builders to help them see the value of this approach in early phases of new
construction and remodel. For example, designers and builders choosing central heat pump water
heaters for multifamily properties can create an opportunity for large thermal storage.

¢ Integrated utility system planning. Many utilities are now conducting integrated planning exercises
across functional areas to identify solutions that discrete planning efforts would have missed. These
plans can identify and account for solution benefits crossing utility functions including power,
transmission and distribution, and customer engagement. End-use load flexible products and
technologies can deliver value across all these utility functions, as represented by the integrated
utility-planning efforts.

Strategic Vision and Goals

Building a cost-effective resource of meaningful scale requires a great deal of time and financial investment.
Over nearly 30 years, NEEA has proven that working together, the region can reduce this burden and
accelerate the time frame. Shared benefits of a regional alliance, including acceleration of market adoption,
pooling resources to capture economies of scale, and managing risks together, are the reasons NEEA exists,
as documented in its Purpose Statement:

“NEEA is an alliance of utilities and partners that pools resources and shares risks to transform the
market for energy efficiency to the benefit of all consumers in the Northwest.”

Together, the Northwest utilities that funded NEEA's initial two-year load-flex project established a vision and
set of strategic goals that, when achieved, will create a load-flexibility resource that is configurable to
individual utility needs. The initial funders also realize that this vision and set of goals represents an
attractive value proposition to other regional utilities, which are welcome to join this effort.

A future in which efficiency, collaboration, and innovative technologies drive
> Vision flexible load management, enabling uninterrupted access to reliable and
affordable energy.

Figure 3 below provides a more detailed illustration of this executed vision.



Figure 3: End-Use Load Flex Vision in Practice
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Strategic goals:

1.

2.

3.
4.

Enable cost-effective end-use load devices and controls technologies to capture and maximize grid
value delivery through Market Transformation.

Facilitate and accelerate best-practice sharing and solution co-development to create consistency
and broaden effectiveness of regional load-flex programs.

Advance the delivery of load flexibility to benefit all Northwest consumers.

Empower all Northwest utilities to realize the benefits of load flexibility.

To achieve these goals and deliver lasting solutions for utilities, NEEA will leverage nearly 30 years of
expertise, established infrastructure, personnel, and processes of intervening in a market to create lasting
change for energy efficiency. This Market Transformation work includes:

Leveraging the power of the market to effect permanent changes that balance supply and demand
of efficient flexible-load products.

Removing barriers and capitalizing on opportunities to increase awareness, expand accessibility,
build demand, and drive ongoing adoption of efficient flexible-load products or services.

Creating permanent market change by influencing a variety of decision-makers (e.g., OEMs,
distributors, retailers, consumers, installers, businesses) to embrace load-flex technologies and by
providing data informing codes and standards organizations about requirements for load-flex
technologies. NEEA's success is measured by its ability to remove specific barriers and create

permanent change.



Part 2: Business Plan

Market Transformation Workstreams

To capture the full potential of end-use load flexibility, NEEA and stakeholders will overcome the barriers and

realize the opportunities described in the Strategic Plan above by leveraging NEEA's existing workstreams.
These proven structures will allow for the rapid acceleration and scaling of Portfolio efforts.

Honed over nearly three decades, NEEA's workstreams include: Emerging Technology; Codes and
Standards; Market Strategy and Execution; Analytics, Research and Evaluation; and Convene and
Collaborate. Individually, each workstream provides broad value to the region. Together, they work
synergistically to deliver permanent market change.

Figure 4: NEEA'’s Integrated Workstream Process
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OEM/Manufacturer Engagement

NEEA collaborates with technology developers and OEMSs across many industries
related to energy efficiency and load flexibility. Strategic account management practices
limit the number of NEEA staff communicating with these partners, but the
interconnected workstreams provide a path for holistic engagement. To achieve 2026-
2029 goals related to the End-Use Load Flex Portfolio, it is anticipated that the below
table represents key engagement activities and their associated workstream(s).

Engagement activity Associated workstream(s)
Driving product evolution, improvement
and availability through robust
collaboration with technology developers,
OEMs and the supply chain.

Validating product performance through
collaborating with OEMs to conduct lab
and field testing, market research and
data analysis.

Influencing communication, product and
connectivity standards through
engagement with OEMSs to understand
needs and providing
data/recommendations to codes and
standards organizations and their
constituents.

Developing messaging platform, training
and education for OEMSs, distributors and | Market Strategy & Execution, Analytics,
installers through market research, Research & Evaluation, Convene &
platform development and delivery via Collaborate

supply chain engagement.

Emerging Technology

Emerging Technology, Market Strategy &
Execution, Analytics, Research &
Evaluation, Convene & Collaborate

Emerging Technology, Codes &
Standards
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Emerging Technology

Emerging Technology activities will work with all OEMs to drive increased availability of more connectable
end-use devices on the market. NEEA will focus on identifying, testing, and improving the security,
connectivity, and controllability of load-flex technologies and distributed energy resources to ensure they
perform reliably and effectively. NEEA will lead industry efforts to standardize how technologies respond to
utility communications (i.e., requests) while also meeting the needs of manufacturers and consumers. Based
on these industry standards, NEEA will advance test methods and specifications that clearly identify
technologies that demonstrate the highest value, while lab and field tests will confirm functionality in real-
world conditions. Driving continuous improvement, NEEA will leverage influential relationships with
manufacturers and service providers to provide feedback and recommendations for enhanced product
performance. Technologies with the greatest Market Transformation opportunity will be chosen for large-
scale Market Transformation initiatives.



A History of Load-Flex Collaboration

NEEA currently collaborates with organizations driving load-flexibility standards for the
industry, including national laboratories, standards organizations, manufacturer-trade
groups, individual manufacturers, and electric utilities throughout the country. For
example, NEEA staff sit on the board of the OpenADR Alliance and actively participate
in standards development efforts with the Consumer Technology Association (CTA),
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE),
and the Air-Conditioning, Heating and Refrigeration Institute (AHRI).
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Focus area: Managing products through their lifecycles

NEEA works to balance the needs and goals of utilities and industry stakeholders to influence product
design, performance, production, and adoption through the entire product lifecycle.

This focus area is centered on actively driving OEMs to produce the products needed for the Northwest’s
flexible load needs. For the 2026-2029 period, several key technologies will be selected by the Steering
Committee, with a focus on enabling broader product connectivity via various approaches including Wi-Fi
and open standard communication protocols.

Activity includes identifying, testing, and improving the security, connectivity, and controllability of load-flex
technologies to ensure they perform reliably and effectively. Over time, additional products will be added,
empowering NEEA to manage a suite of products, services and practices that align with the needs of the
region’s grid and load profiles. Products included in the 2024-2025 Project included residential water heaters
and line-voltage thermostats. The 2026-2029 Portfolio includes a broader product group expected to include
residential variable-speed heat pumps, LLLC and HVAC for small/medium businesses, end-customer
batteries and other technologies.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

e Potential product focus areas (to be confirmed by Steering Committee) include:
o Electric Storage Water Heaters:

» Embedded communications hardware (for both Wi-Fi and cellular) enabling non-proprietary,
open standard communication protocols installed by a minimum of one water heater OEM

=  Water Heater (WH) Load Flex Controls Implementation Guide (published December 2025)
implemented by all major water heater OEMs

o Luminaire Level Lighting Controls (LLLC) + HVAC

= Non-proprietary, open communications protocols defined for LLLC+HVAC

» Hardware enabling non-proprietary, open standard communication installed by a minimum of
one OEM

o End-customer owned Battery Energy Storage Systems (BESS)

» Standardized specifications for BESS electrical properties, response times, manufacturer
warranties (allowing for utility engagement without voiding warranty) and connectivity to meet
utility requirements for use cases supporting multiple utility value streams including frequency
response and peak load management

» Qualified products list of products that meet specifications and include appropriate warranty
coverage for utility use.

e Product roadmap of currently available products, illustrating 5-, 10- and 15-year projections and
associated grid value.



¢ Ongoing assessments of communication standards and protocols, illustrating the ability to successfully
integrate with DERMS.

Focus area: Scanning for new products, technologies and connectivity solutions

NEEA leverages its market relationships to identify and track technology advancements to find new
connectivity and controllability solutions that fill gaps or offer new value. While NEEA is already investigating
opportunities with HVAC systems and central heat pump water heaters, additional technology investigations,
at the Steering Committee’s direction, may focus on battery energy storage, building-level controls, new
construction, variable speed motors, parking lot lighting, and solar equipment.

By scanning, tracking readiness and testing technologies, platforms and service providers, NEEA increases
connectivity, develops non-proprietary, open standards for communications,' and enhances grid
performance. The scanning process often includes secondary research, industry expert consultations and in-
depth data analysis, with resulting information collected in Emerging Technology Newsletters and their
associated reports. Technologies demonstrating the greatest potential to deliver high value and achieve
Market Transformation will be recommended for market advancement.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

¢ Identifying new opportunities to increase connectivity among end use products and systems.

¢ Recommendations for Market Transformation program advancement (as described in the Market
Strategy and Execution workstream below).

o Exploration will be prioritized by the Steering Committee, informed by utility potential assessments, utility
prioritization and load flex scoring tool.

Scanning for new opportunities

Since 2012, NEEA has been transforming the lighting controls market by increasing
commercial building performance and efficiency with luminaire level lighting controls
(LLLC). NEEA is currently investigating leveraging the occupancy data from LLLC to
optimize the performance of single-zone rooftop unit (RTU) HVAC systems on small to
medium sized businesses. This is accomplished by using the occupancy data from the
LLLC fixture-level sensors to create a proxy for the number of people in the space and
adjusting the HVAC system in response. This emerging energy efficiency technology
opportunity could also bring additional value through load flexibility capability. Together,
the combined benefits of efficiency and flexibility will accelerate adoption into target
markets, unlocking value for both end-users and utilities.

SUCCESS STORY

Focus area: Validating technologies and grid value

End-use flexibility-enabled technologies offer diverse benefits to the electric grid. Utilities have identified
eight key grid values that can increase reliability and minimize costs. To validate technologies, NEEA will
standardize definitions of grid values, develop methods to quantify the grid value delivered by individual end-
use products, and test these products in the lab and/or field to confirm performance. This field testing will
validate the value of scaled product demonstrations and the associated communication and energy-system-
control protocols. Including these components, holistic testing will demonstrate consumer experience, grid

13 A non-proprietary, open standard is a standard that is freely available for adoption, implementation, and updates (as opposed to
proprietary standards that are typically controlled by one company).



value, security, and compatibility with utilities and DERMS. In the near term, funders can leverage these
findings to enhance existing utility programs and planning tools.

To ensure consistency and predictability of grid value while encouraging OEM-based solutions, NEEA staff
will engage with multiple industry-leading organizations, driving product development and validating test
methods. As industry standards and test methods develop, NEEA will verify compliance of emerging
technology and existing products. All NEEA validation and verification activities will not duplicate utility
activity but rather enhance or expand existing work or initiate new activities not currently underway.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

o Documented grid values, assessment methods and prioritized products.

¢ Industry standards that are documented by leading industry associations and integrated into product-
development cycles and utility programs.
Qualified product list(s).

o Results of scaled field demonstrations.

Codes and Standards

A core function of NEEA's Market Transformation work is locking in long-term energy savings for the region
through changes in energy codes and appliance and equipment standards. NEEA initiates this process by
gathering and analyzing data that support development of effective product performance requirements. Once
NEEA establishes a data-based strategy, the team actively drives the process forward by providing data, test
results, market research and technical assistance to the market. Finally, once a code or standard becomes
effective, NEEA continues monitoring progress over time to ensure effective market adoption.

For example, through its Heat Pump Water Heater Market Transformation program, NEEA supported grid-
connection standards for water heaters that were adopted in Oregon and Washington in 2023 (see the
example on page 22). After the standard was adopted, NEEA tested individual products and engaged with
manufacturers to address specific problems to ensure compliance with the standards.

Regional utilities may choose to participate in on-going codes and standards processes on behalf of their
organizations, or they may defer to NEEA to represent Northwest interests. Over the years, NEEA has found
that influencing codes and standards efforts is resource-intensive and requires a great deal of subject matter
expertise. Often, the region is most successful when individual utility perspectives are paired with alliance
efforts. NEEA staff will leverage its experience and ongoing relationships with codes and standards
organizations to support the increased prevalence of flexible-load product features in the market. NEEA staff
will also scan for opportunities and engage in (with Steering Committee approval) adjacent markets including
Commercial and Industrial.

Focus area: Influencing connectivity standards

Non-proprietary, open standards reduce significant barriers to making products grid-connectable, including
by improving product scalability, standardizing DERMS integrations, and reducing or eliminating proprietary
gatekeeping. NEEA participates in multiple industry collaborative standards committees focused on enabling
grid-flexibility interoperability of products. These committees also address critical grid-flexibility issues,
including avoiding snapback (large increases in energy demand) after demand-response events, aligning
industry standards, integrating technologies to reduce costs, and reducing implementation complexity. See
below for a summary of these collaboratives and committees, detail in Appendix A.



Table 2: Industry Collaboratives and Standards Committees

Organizations

OpenADR Alliance
ANSI/CTA-2045 (EcoPort)

AHRI-1380 — Demand Response Through Variable Capacity HVAC Systems in Residential and
Small Commercial Applications

AHRI-1390 Commercial Smart Grid Interface (Commercial HVAC, Grid-connected buildings)

AHRI 1430 and AHRI 1530 Demand Flexible Electric Storage Water Heaters, and Demand
Flexible Commercial Electric Storage Water Heaters

Consortium for Energy Efficiency (CEE) Connected Committee

American Council for an Energy-Efficient Economy (ACEEE) Appliance Standards Awareness
Project (ASAP) Flexible Demand Working Group

Advanced Water Heating Initiative (AWHI) Connectivity and Controls Working Group

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

Represent funding utilities at connectivity standards committee meetings

Northwest specific data and market research inputs into analytical proceedings

Reviewing draft documents, providing comments and feedback

Updated standards (see Table 2 for current involvement, Appendix A for details) that reflect the needs
and requirements of funding utilities (inputs collected through the Steering Committee and/or working

group)

Focus area: Influencing appliance and equipment standards

Appliance and equipment standards are another opportunity to set requirements for load flexibility and other
product features that are cost-effective, technologically feasible and beneficial to consumers.

Many standards start out as voluntary, relying on organic industry uptake. Once these standards are created
through committee (see Table 2), NEEA works with manufacturers to facilitate understanding and encourage
adoption of voluntary standards, an important step in the process to mandatory standards. When the market
is ready, NEEA provides technical data and market analysis to support state agencies and legislative
members, such as the Oregon Department of Energy and the Washington State Department of Commerce, '
in developing realistic standards proposals for products to integrate grid-connectivity capabilities (that enable
consistent control by utilities). NEEA also collaborates with other states and national organizations around
coordinated and consistent flexible-demand appliance standards, to increase the impact of each individual
state.

NEEA also continues to support manufacturers, retailers, distributors, and installers to ensure compliance by
providing training, education and resources. To measure and bolster compliance, NEEA tracks compliance
rates, identifies ways to improve market support, and evaluates the benefits provided by codes and
standards to load flexibility efforts.

4 Federal standards only cover energy efficiency requirements so NEEA will initially focus on state appliance and
equipment standards



Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

Data and recommendations for changes to appliance and equipment standards.

Support for implementation of standards with OEMs

Training sessions and educational materials, as needed.

Updated appliance and equipment standards (see Table 2 for current involvement, Appendix A for details)
that reflect the needs and requirements of funding utilities (input collected through Steering Committee
and/or working group)

Focus area: Evolving energy codes

Codes can support load flexibility by integrating requirements into the building system and/or design, as well
as incorporating load-flexibility features into building controls. Energy codes are also a key method to
address affordability barriers, by increasing access to load flex technologies through code requirements.
NEEA participates in the code process in the Northwest, providing market and product data, as well as
feedback and suggestions on code language. NEEA also supports above code programs that help prepare
the market for future code advancements and will leverage its existing activities to develop code language
and market support for load-flexible products and practices.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

o Code-change roadmaps, submitted proposals and final analysis of code changes.
o Example: Requirements for load flex enabled building controls

¢ On-going monitoring for code-related market opportunities (new construction and equipment
replacement) and with funding utilities.

Market Strategy and Execution

Market Transformation programs aim to create lasting, systemic change by shifting entire markets toward
specific products and practices. These programs primarily work upstream—engaging manufacturers,
distributors, and market actors — to remove barriers and influence consumer choice. They differ from utility
programs that are more focused on near-term change through direct customer incentives, rebates, and
outreach. Additionally, Market Transformation programs operate downstream, helping consumers adopt
specific technologies in the near term. Together, Market Transformation and utility programs are
complementary.

For each Market Transformation program, NEEA identifies market barriers to adoption and then strategically
intervenes to remove those barriers and influence decision-makers throughout the supply chain. Ultimately,

this work ensures that Northwest consumers have access to products at increasingly affordable prices, and

market actors have opportunities for profitability, skills training, and job creation.

Once an opportunity is identified and validated, NEEA multiplies the force of individual utilities to develop and
implement Market Transformation programs at the scale needed to accelerate adoption of the new
opportunity in the region. NEEA will also scan for opportunities and engage in (with Steering Committee
approval) adjacent markets including Commercial and Industrial.



Focus area: Designing and testing Market Transformation strategies

This focus area is centered on establishing scalable Market Transformation programs within the first four
years to work towards a 1-3 GW resource over 20 years. These Market Transformation programs are broad,
regionally implemented efforts.

As Market Transformation program concepts are developed, NEEA will refine each market opportunity,
including by identifying critical barriers to adoption, market intervention strategies and load-flexibility savings
potential. As efforts are prepared for market deployment, NEEA will utilize established practices to
collaborate with funding utilities to evaluate and advance the highest value load-flexibility opportunity.

NEEA will identify high-potential MT program concepts to develop, test and ultimately advance into the
market in consultation with the steering committee. Per NEEA's proven MT process, program decisions will
be informed by logic models, evaluation frameworks, a grid-value forecast and cost/ benefit analysis.
Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

o Market Transformation program concept overviews for consideration by the Steering Committee,
including:

o Initial Market Transformation theory — A concise summary of how specific activities will drive faster
adoption of a product or service, and secure permanent change in the market.

o Product Definition — Initial description of the product or service, including physical
attributes/specifications and functional requirements.

o Target Market — Initial description of the target market and product application considerations
based on initial research.

o Market Transformation Program Development Activities — Planned activities to research, develop,
and validate program intervention strategies.

o Load Flex Potential — Estimated potential value.

o Recommendation for advancement of potential Market Transformation programs into larger scale market
deployment, increasing the ability to achieve the 1-3GW resource. Documentation included in
recommendations for advancement would include:

o Updated Market Transformation Theory, Product Definition and Target Market.

o Key Learnings — Description of learnings from Market Transformation Program Development
activities, including technical research, market research, data analysis, pilots, and market tests.

o Intervention Strategies — Planned in-market activities to overcome barriers and create desired
outcomes; includes marketing plans consumer messaging strategies.

o Grid-value estimate — Data-driven, detailed quantification of the expected value that a product or
service can provide to both the end user and utility. Customizable based on territory, climate, etc.

o Market Research and Evaluation Strategy — Plan for additional research and evaluation to
baseline, measure progress, and refine market intervention strategies..



Market Transformation Foundations

In 2023, technical data and recommendations from NEEA’s Heat Pump Water Heater Market
Transformation program supported Oregon and Washington in adopting new equipment
standards requiring all new electric water heaters to be “load-flexibility ready” (responding to
grid signals through open, non-proprietary protocols). With more than 125,000 residential
storage water heaters being sold each year in these states, there is a significant opportunity
for utilities to leverage water heaters to expand the capacity of their load flex portfolios.

NEEA’s Market Transformation programs have initiated strategic engagement with the
market to lay the groundwork for regional load flexibility efforts. The 2024-2025 Load Flex
Residential Water Heater Study is gaining insights into water heater manufacturer
compliance and conformance to the communications standard as well as identifying supply
chain (e.qg., distributors, installers, etc.) and consumer barriers to enrolling in load flexibility
programs. The Study is also understanding the barriers created by the installation of
additional hardware to achieve grid-connectivity. Future work will focus on finding the most
cost-effective pathways to connecting (including Wi-Fi and cellular), providing the market
support to scale program patrticipation, and ensuring maximum performance of the resource.

SUCCESS STORY

Focus area: Communicating the value of load flexibility through manufacturers, distributors and
installers

To accelerate regional adoption of load flexibility, NEEA will develop a common messaging platform targeted
at market actors like manufacturers, distributors, installers to ensure consistent end-customer messaging
about flexible end-use products and systems. NEEA will engage with utilities to ensure market actor
messaging aligns with their direct customer marketing strategy. This guidance will help streamline and
enhance the way load flexibility is discussed and understood throughout the region, driving accelerated
adoption of flexible end use technologies and utility programs.

NEEA staff will collaborate with participating utilities to 1) identify and prioritize key audiences, 2) inventory
existing messaging, assets, prior research, and 3) develop (as appropriate) and review value messaging by
target audiences. Input and insights will be incorporated into a highly accessible messaging platform to
enable a consistent, regionwide understanding of load flexibility benefits that drive rapid growth and scale.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

¢ Messaging platform with sections tailored to each key audience including manufacturers, distributors,
installers. Resources will include:

o Case studies show how load flex products and services can deliver them new revenue streams
while generating savings for their customers

o Marketing and communication templates, including customizable load-flexibility FAQs and
information sheets.

o Recommendations for common language, including clear and consistent language to support
regional alignment.

o Regionally diverse messaging that reflects broad Northwest motivators and regional priorities.
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Focus area: Managing the Portfolio

This workstream also includes overall Portfolio management activities and associated deliverables, ensuring
strategy alignment between funder priorities and NEEA’s execution.

The Portfolio manager will be responsible for developing annual work plans, leading coordination across
workstreams, serving as the primary contact for funders, representing the region at industry events, and
overseeing and coordinating NEEA’s cross-functional teams.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

e Annual work plans and associated budgets.
¢ Regular Steering Committee meetings and workgroup sessions, as needed.
e Public presentations, as developed with funder direction and input.

Analytics, Research and Evaluation

While utilities have individualized tools for analyzing and evaluating their own programs, there are currently
no standard practices to evaluate a regional market transformation program focused on load flexibility. With
concerted, regional Market Transformation programs being initiated, it will be crucial to have the ability to
measure and evaluate these programs and their success towards achieving the 20-year, 1-3GW shared
resource. Research will enable development of communication and intervention strategies that will support
recruitment at scale, as mentioned in the Market Strategy and Execution workstream.

To this end, the Analytics, Research and Evaluation workstream includes:

Building a robust platform to measure and evaluate progress towards the 1-3GW shared resource.
e Collecting data, evaluating and measuring progress for regional Market Transformation programs.
Developing a framework to manage a portfolio of regional market transformation programs that
values the costs and benefits of each program and the combined portfolio.
e Providing research and data to support intervention strategies and recruitment at scale.



NEEA HVAC Data Collection and Reporting

NEEA'’s work in the HVAC market has evolved over the last two decades and continues to
feed critical data and market intelligence to the region and beyond. Strong relationships
with partners across the supply chain and energy industry empower NEEA with a unique
understanding of regional needs, market trust, and the technical skills required to collect
and interpret complex data.

Annually, NEEA collects HVAC sales information for both residential and commercial
sectors and enriches it with efficiency attributes, creating a dataset that provides valuable
insights to utilities, efficiency organizations, policymakers, and NEEA’s Market
Transformation programs. NEEA provides personalized reporting back to market partners,
supporting their understanding of emerging trends and the competitive landscape, and
reinforcing NEEA as a valued strategic partner. These activities represent a core element
of NEEA’s powerful Market Intelligence activities.

SUCCESS STORY

Focus area: Evaluating market transformation logic, strategies, outcomes and assessing market
change

Because market transformation requires long-term commitment and creates lasting change, understanding
the market and measuring progress are essential. NEEA will conduct market research and data analysis to
identify regional load flex program opportunities and leverage points. This research will inform a logic model
with defined progress indicators and outcomes, including product sales, market penetration, customer
awareness and adoption rates. Applying Market Transformation theory enables objective evaluations to test
assumptions, measure performance, and guide critical decisions. Market research also shapes
communication and intervention strategies, supporting recruitment and informing the communication toolkit.
Together, these steps provide a measurable, data-driven approach for tracking goals, refining Market
Transformation programs, and forecasting the benefits of load flexibility.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

o Market progress indicators (including product sales, market penetration, customer awareness and
adoption rates etc.) and associated outcomes to be measured.

e Market transformation evaluation plans for each concept, including summary of proposed tracking
methodologies (including quantitative and qualitative approaches), target audiences for primary data
collection, data sources, and reporting templates.

e Third-party developed market transformation evaluation reports assessing market logic, intervention
strategy design and implementation, recommendations for change, grid valuation estimates and market
progress.

o Market research and reporting as needed to support intervention strategy development and the
comprehensive marketing and communications toolkit.

Focus area: Measuring and valuing progress

To measure regional progress and quantify the value of load-flex outcomes, NEEA will gather regional and
localized data for measurement and validation of progress towards the shared 20-year, 1-3GW resource.
NEEA will also develop value metrics to report on near-term market progress and forecast future progress.
To ensure alignment, NEEA will collaborate with key utility staff to understand utility value metrics, available
data and reporting processes related to load flexibility. This will enable each utility to develop tracking,



forecasting, and reporting of benefits in a way that aligns with their individual needs. As part of this process,
NEEA will watch for data and analysis gaps and risks, and develop mitigation plans as needed.

Proposed outputs and deliverables, to be confirmed by the Steering Committee in the annual work plan
development process:

o Data strategy and roadmap, including:
o Defined data roles.
o Data gap/risk assessment and management plan.
o Data infrastructure needs and development plan.
Value metric roadmap and reporting.
o Draft report template for forecasted values and metrics.
e Summary of quantitative methodologies, data sources, key input assumptions, market tracking and
adoption reports.

Convene and Collaborate

Over nearly three decades, the Northwest has realized tremendous value from the coordinated efforts of
utilities to secure energy efficiency for the region. By working together as an alliance, utilities and energy
efficiency organizations have driven market progress further and faster than any one organization could do
on its own.

NEEA serves as a convenor for the region, bringing together utilities and partners to collaborate on issues of
strategic importance, address common opportunities and challenges, and share best practices. This
collaboration drives innovation, accelerates market progress, and delivers efficiencies for funders. As
Northwest utilities look to load flexibility as a tool for addressing growing energy system needs, regional
collaboration will be critical to achieving their goals cost-effectively and on an expedited timeline.

The Convene and Collaborate workstream also functions to ensure activities will be conducted in alignment
with NEEA's Guiding Principles’®, including a focus on coordinating with funders and other market actors to
leverage resources, add complementary value and avoid duplication of effort. Key collaborative tools to
minimize duplication include Steering Committee review and approval of annual work plans, maintaining
updated inventories of related utility programs and frequent discussions focused on sharing new or changing
efforts.

Focus area: Convening participants and stakeholders

To support regional collaboration and coordination, NEEA will continue to convene the established End Use
Load Flexibility Steering Committee and create workgroups as needed to facilitate collaboration between
funder organizations and NEEA. Steering Committee meetings will foster alignment, guide strategy
development and support Portfolio decision-making. Steering Committee members will come together on a
regular basis to guide Portfolio activities, share, and codify best practices and lessons learned, and
brainstorm innovative solutions. All meetings will include documented meeting summaries, outcomes, and
associated deliverables. Additionally, at the Steering Committee’s direction, NEEA will share Portfolio
progress, highlight successes, and identify opportunities at regional/public information sessions.

S NEEA CYCLE 7 (2025-2029) Strategic and Business Plans, Northwest Energy Efficiency Alliance, 2024.



https://neea.org/wp-content/uploads/2025/03/NEEA-2025-2029-Strategic-and-Business-Plans.pdf

Grid Values Exercise

Through a series of collaborative work sessions, NEEA facilitated utilities to prioritize the
multiple grid values delivered by load flexibility. The exercise started by categorizing grid
values and providing an educational session. Next, NEEA staff provided a template and
instructions for each funder to complete after reaching out to their own internal
stakeholders for input. The group compiled the results and identified the top three values
that will be used to prioritize focus areas—with each utility represented in the top
priorities. NEEA will work with funders to refresh the list annually in response to evolving
needs. Feedback from funding utilities indicated that this exercise opened the door to
new internal conversations, creating expanded awareness of load-flexibility opportunities.

S
S
~
)
A
w
O
($)
>
7

Annual Planning and Reporting

This four-year Business Plan provides the contours, characteristics and top-line budget for a four-year
regional load flexibility effort. To ensure ongoing oversight and transparency, NEEA will prepare a detailed
workplan and budget for the End-Use Load Flexibility Steering Committee to review and approve each year.
This workplan will include planned activities, key performance indicators, and budgeted project, labor and
administrative expenses. This yearly planning process ensures that NEEA's goals are aligned with evolving
regional needs and shifting market dynamics throughout the four-year project. NEEA will maintain systems,
processes, records and reporting protocols sufficient to demonstrate fiscal responsibility and effective risk
management practices in all aspects of operations.

Budget

Northwest utilities and energy efficiency organizations fund NEEA’'s work based on each funder’s share of
the overall regional energy system. This approach is built on the idea that all utilities receive long-term
benefits from load flexibility and from the regional benefit of reduced demand on the energy system.

The budget for the 20262029 Portfolio is $17.4M and includes NEEA's internal and administrative costs, as
well as direct expenses.



Appendix

A. Industry Collaboratives and Standards Committees

Organizations Description

OpenADR Alliance

ANSI/CTA-2045 (EcoPort)

AHRI-1380 — Demand
Response Through
Variable Capacity HVAC
Systems in Residential
and Small Commercial
Applications

AHRI-1390 Commercial
Smart Grid Interface

AHRI 1430 and AHRI 1530
Demand Flexible Electric
Storage Water Heaters,
and Demand Flexible
Commercial Electric
Storage Water Heaters

Consortium for Energy
Efficiency (CEE)
Connected Committee

This nonprofit unites industry stakeholders to promote OpenADR'’s open,
standardized interface for grid-flexible demand response and distributed
energy resources. Used worldwide, OpenADR ensures interoperability
through a common communication protocol. The new OpenADR 3 version
offers improved features and reduces implementation costs and complexity.
The OpenADR Alliance provides a forum for NEEA to ensure that the
standards meet the needs of Northwest utilities and work with
manufacturers to enhance the capabilities of their equipment.

EcoPort is a non-proprietary, open communication solution for smart grid
devices, operating over Wi-Fi, cellular, and FM radio. It establishes
hardware and communication standards, enabling devices like water
heaters and battery storage to connect via a universal control module
(UCM). Supporting over 45 device types, EcoPort manages essential grid
functions such as load management and dynamic pricing. NEEA is helping
update ANSI/CTA-2045 to align with OpenADR 3, add features, and
address deployment challenges identified by Northwest utilities like high
component costs.

This HVAC industry standard is being updated to specify the demand-
response functionality needed for variable-speed heat pumps to connect to
the grid. NEEA is participating in this revision process to maintain
consistency with other industry standards and address critical issues for the
Northwest, such as mitigating snap back with electric-resistance heating.
Additionally, ongoing efforts aim to define procedures for systems executing
load-flex requests and leveraging the capabilities of variable-speed heat
pumps to run at partial capabilities.

This standard is under development for commercial smart grid devices,
such as commercial HYAC. NEEA is participating in this revision process to
represent the Northwest’s regional needs and maintain consistency with
other industry standards.

These two standards define the performance requirements of grid-
connected water heaters using standards, including ANSI/CTA-2045. NEEA
is participating in these standards to ensure that open, non-proprietary
communication methods are included in the standards, and that the
functionality meets the needs of the Northwest.

This committee, made up of members from U.S. and Canadian utilities,
government agencies, national labs, efficiency organizations, and
implementers, is focused on exploring how communicating capabilities
embedded into products and systems can unlock new savings opportunities
that complement traditional efficiency measures. NEEA engages on
multiple sub-committees to drive discussion around how national
collaboration can ensure Northwest needs are met.



American Council for an
Energy-Efficient Economy  This working group represents a subset of ASAP’s members (mostly states,

(ACEEE) Appliance Regional Energy Efficiency Organizations, and other advocacy groups)
Standards Awareness interested in collaborating on developing and implementing Flexible
Project (ASAP) Flexible Demand Appliance Standards at the state level.

Demand Working Group

Advanced Water Heating ~ The Connectivity and Controls working group is focused on the

Initiative (AWHI) communication capability of all types of heat pump water heaters so they
Connectivity and Controls  can respond to time-of-use rate and demand signals from grid operators.
Working Group



