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Better Buildings Residential Network 

Peer Exchange Call Series

The Potential of Whole-Home Lighting Systems and Low-Voltage Homes

December 14, 2023



Agenda and Ground Rules

• Moderator
• Jonathan Cohen, Better Buildings Residential Network, U.S. DOE Residential Buildings Integration Program (RBI) 

• Agenda Review and Ground Rules

• Residential Network Overview and Upcoming Call Schedule 

• Opening Poll 

• Featured Speakers
• Wyatt Merrill, U.S. Department of Energy (DOE) 

• Michael Poplawski, Pacific Northwest National Laboratory (PNNL) 

• Ann Collier, Smart Electric Power Alliance (SEPA) 

• Open Discussion

• Closing Poll and Announcements 

Ground Rules:

1. Sales of services and commercial messages are not 

appropriate during Peer Exchange Calls.

2. Calls are a safe place for discussion; please do not attribute 

information to individuals on the call.



Upcoming Calls (2nd & 4th Thursdays): 

• 1/11: Diversity, Equity, Inclusion, and Residential Energy Efficiency Right Now, A Snapshot 

• 1/25: TBA 

Member Benefits: 

▪ Recognition in media, social media 

and publications

▪ Speaking opportunities

▪ Updates on latest trends

▪ Voluntary member initiatives

▪ One-on-One brainstorming 

conversations

Join the Network

Better Buildings Residential Network

For more information or to join, for no cost, email bbresidentialnetwork@ee.doe.gov, or go to 

energy.gov/eere/bbrn & click Join

Commitment: 

▪ Members only need to 

provide one number: 

their organization’s 

number of residential 

energy upgrades per 

year, or equivalent. 

Peer Exchange Call summaries are posted on the Better Buildings website a few weeks after the call

https://www.energy.gov/eere/better-buildings-residential-network/better-buildings-residential-network
mailto:bbresidentialnetwork@ee.doe.gov
http://energy.gov/eere/bbrn
https://energy.gov/eere/better-buildings-residential-network/peer-exchange-call-summaries-0


Wyatt Merrill

U.S. DOE



5U.S. DEPARTMENT OF ENERGY      OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY

Electrifying with existing infrastructure 

and clever storage
Wyatt Merrill

Technology Manager – Solid-State Lighting R&D and 

Building Electric Appliances, Devices, and Systems (BEADS)

U.S. DOE Building Technologies Office (BTO)
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BTO invests in energy efficiency & related technologies that make homes and buildings more affordable 

and comfortable, and make the US more sustainable, secure and prosperous. Activities include:

R&D

Pre-competitive, early-

stage investment in 

next-generation 

technologies

Integration

Technology validation, 

field & lab testing, 

metrics, market 

integration 

Codes & Standards

Whole building & 

equipment standards 

technical analysis, test 

procedures, regulations

The Building Technologies Office approach
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How can homes electrify without triggering costly upgrades?
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How can homes electrify without triggering costly upgrades?

https://www.herox.com/EASEPrize

Demonstrations in progress, 

wrapping up in spring of 

2024
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Energy-Storage Equipped (ESE) Appliances
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Embedding batteries in appliances unlocks multiple benefits

Reduced electrical work: No need to run 

new circuits, 120-V outlets already in 

most kitchens to power oven clock SP15 Day-Ahead Prices

Second Sunday in April

Ranges 45MM Service Addressable:  difficult to electrify homes, 22.5MM
Market Value: $135 Billion at $6000 per/ home
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Load shifting: Battery can charge during 

off-peak hours, bidirectional models in 

development, aggregation possible

IRA incentives: 30% tax credit for battery 

storage, possible rebate for induction, 

local incentives in some areas

No buzzing! Driver to induction coils 

driven by direct current, not 60-Hz AC

SP15 Day-Ahead Prices

Second Sunday in April

Ranges 45MM Service Addressable:  difficult to electrify homes, 22.5MM
Market Value: $135 Billion at $6000 per/ home
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Towards ESE networks

A newly selected BTO FOA project is 

targeting ESE 120-V HPWHs and mini-splits

What could a home (or neighborhood) do 

with coordinated ESE appliances?

Instant Hot Water Heaters 8MM

Tank Hot Water Heaters 57MM

Clothes Dryers 20MM

Ranges 45MM Service Addressable:  difficult to electrify homes, 22.5MM
Market Value: $135 Billion at $6000 per/ home
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ESE appliances are part of a bigger electrification/resilience opportunity
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Technology adoption can be FAST

Source: Mai, Trieu, Paige Jadun, Jeffrey Logan, Colin McMillan, Matteo Muratori, Daniel Steinberg, Laura Vimmerstedt, Ryan Jones, Benjamin Haley, and Brent Nelson. 

2018.Electrification Futures Study: Scenarios of Electric Technology Adoption and Power Consumption for the United States. Golden, CO: National Renewable Energy 

Laboratory. NREL/TP-6A20-71500. 
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Be in touch!

wyatt.merrill@ee.doe.gov



Michael Poplawski

PNNL
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Low-voltage lighting … and more

Michael Poplawski

Chief Engineer & Team Lead

Pacific Northwest National laboratory
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Where to start?
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Low-voltage lighting has been around for 50ish years

Reference: https://www.alconlighting.com/blog/home/history-function-track-lighting/

• AC or DC

• 12 or 24 volts

• Magnetic or 

Electronic Transformer
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There are many commercially available AC alternatives…
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Low-Voltage Emerge Alliance Standards

https://www.emergealliance.org/standards/occupied-space-2/

https://www.emergealliance.org/standards/occupied-space-2/standard-faqs/

https://www.emergealliance.org/about/vision/

https://www.emergealliance.org/dc-revenue-grade-metering-standard/

24V DC
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Low-Voltage Power Over Ethernet … Standardized by IEEE

~48V DC
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Here is where it starts to get messy…

Integrated Power and Control Separate Power and Control

INC, MLV, ELV
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Electrical engineering basics

120 Vrms

120 Vrms

12 W PF=1; 1 A

AC:AC

12 Vrms

12 W PF=1; 0.1 A

12 Vrms

120 Vrms

12 W; 1 A

AC:DC

12 Vdc

120 Vrms

12 W; 1 A

AC:DC

12 Vdc

15 W

15 W

50 W

or

100W?

or

150W?

or

200W?

12 W; 1 A

12 Vdc

12 W; 1 A

12 Vdc

12 W; 1 A

12 Vdc
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Low voltage ≠ Low power

DC system efficiency is typically more dependent on system architecture and design 
than AC system efficiency (and we didn’t even get into cable types and losses)

DC systems are more likely to be more energy efficient than AC systems if AC/DC 
conversions are ELIMINATED, not just MOVED

AC/DC conversions can only be eliminated if DC generation sources (e.g., PV) are 
used to DIRECTLY (not through an inverter) power DC loads

Low-voltage DC systems installation and maintenance costs MAY be lower than 
comparable AC system costs, and MAY depend on locality … and control considerations

TLDR
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Atypical electrical distributions technologies are highly disruptive to existing practices: 
marketing, installation, electrical safety codes, energy codes

Lighting customers demand broad choices and easy replaceability: fixture type, output, 
color temperature, housing color/style

DC light sources (i.e., LED) are here to stay, building loads are increasingly inherently 
DC, building DC generation (i.e., PV) and storage (i.e., batteries) deployment is growing… 

Low-voltage DC systems with integrated control/data MAY bring electrification and 
resilience advantages

Interoperability, standards, and standards certification processes/bodies are key

Other considerations
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Top three value proposition choices for DC lighting and building microgrids 

from RFI and interview respondents

https://www.pnnl.gov/publications/dc-lighting-and-building-microgrids
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DC systems have potential building microgrid advantages, but product 

availability and maturity is still evolving…
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Opportunity: Low-voltage DC systems with integrated system-level power 

management, facilitating electrification and resilience
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Opportunity: Low-voltage DC systems with integrated neighborhood-level 

power management, facilitating electrification and resilience
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Be in touch!

michael.poplawski@pnnl.gov



Ann Collier

SEPA



Grid-Interactive Efficient Buildings

Ann Collier, Senior Manager – Emerging Technology
DOE Better Buildings Residential Network Peer Exchange:  The Potential of Whole-Home Lighting Systems and Low-
Voltage Homes. December 14, 2023 
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SEPA is a membership organization comprised of ~1,100 utilities, industry partners, 
regulators and other stakeholders.

What SEPA Does

EDUCATION

Raise awareness
of practical and 

actionable solutions

FACILITATION

Drive collaborative 
problem solving

CREATION

Develop and deliver 
strategies and guidance 
our members can use 

We Accelerate the Transformation to a Carbon Free Energy System through:



The Evolving GEBs Opportunity

Source: U.S. Department of Energy, A National Roadmap for Grid-Interactive Efficient Buildings, 2021. 

42

DOE Building Technology Office’s GEB Definition

Energy-efficient buildings— with smart technologies— characterized by the active use of distributed energy resources 
(DERs)— to optimize energy use for grid services, occupant needs and preferences, and cost reductions— in a continuous 

and integrated way.

DOE Goal: Triple energy efficiency & demand flexibility in residential & commercial buildings by 2030 (2020 baseline)



GEBs Value to the Electricity Grid

Buildings account for over 70% of all U.S. electricity 
consumption and at least one-third of U.S. 
economy-wide emissions.

As noted in DOE’s A National Roadmap for GEBs, 
GEBs can provide value to the grid via diverse 
measures and technologies that also co-optimize 
across customer preferences and energy costs.

Coordinating residential & commercial building 
electricity consumption with grid needs and 
resources could:

• Save between $100-200 billion in U.S. electric 
power system costs nationally

• Decrease CO2 emissions by 80 million tons per 
year nationally by 2030 (6% of total power 
sector CO2 emissions).

Source: U.S. Department of Energy, A National Roadmap for Grid-Interactive Efficient Buildings, 2021. 



Smart Efficiency is a Core Component of GEBs

Customer energy programs must evolve to support GEBs development



Getting from Residential EE to GEBs

+ Consider more grid needs

+ Consider new time-scales 

+ Capture new value streams

Traditional building 

EE concepts & 

measures

+ Device communication 

& controls 

+ Within-Building Integration
+ Behind the Meter Resources

+  Building-to-Grid Integration

Source: Navigant Consulting, 2021. 



Getting from Residential EE to GEBs

Customer energy programs must evolve to support GEBs development

Incorporate 

load 

flexibility 

goals 

Use sensing, analytics, 

and controls to 

optimize in real-time

Source: ACEEE, in U.S. Department of Energy, A National Roadmap for Grid-Interactive Efficient Buildings, 2021. 

DOE Connected 

Communities 

Pilots (in 

progress)



Smart Efficiency is a Step Towards GEBs

GEB-capable technologies exist for many building systems– but integration 
tools are still in development and pilot phases.

Source: U.S. Department of Energy, A National Roadmap for Grid-Interactive Efficient Buildings, 2021. 



Assembling Components in a GEB Program

Ingredient Components (Examples)

Energy-efficient products HVAC, water heaters, LED lighting, shell, etc.

Renewable energy Behind-the-meter solar PV, utility wind or solar

Behind-the-meter DERs Electric vehicles, EV chargers, battery storage

Sensing & controls-- for products Smart thermostat, occupancy sensor, daylighting 
sensor, automated dimming, etc.

Sensing & controls-- for buildings Smart home energy management, building 
automation systems

Control software DRMS, DERMs, vendor-specific platforms

Program manager or aggregator Utility, aggregator, third-party administrator

Grid-to-building control strategy Implementation guidelines, aggregation rules, 
cost-effectiveness guidelines

Funding Utility investments, system benefit charge, 
grants…

+ Administration & coordination Time & effort across many teams

Grid-Interactive Efficient Buildings Program
Source: SEPA. 
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Report & Case Studies

What’s in the report?

• Practitioner perspectives on challenges to and 
potential solution strategies for the building 
energy program transition

• Identifies challenges of deploying effective 
coordinated energy efficiency, demand 
flexibility, and demand response utility 
programs

• Provides solution strategies to support all 
stakeholders looking to unlock a GEBs future

• Includes 8 case studies

Supported by the U.S. Department of Energy and 
Lawrence Berkeley National Laboratory
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Current State & Coordinated Program Types

Current Program State
• Fully optimized and coordinated 

programs are still nascent

• Continuum of current program activity 
(investigation, piloting, full deployment)

• Majority of study participants currently 
operate traditional EE and DR 
programs, with a few also providing DF 
offerings

• Program integration early successes 
primarily due to supportive regulatory 
environments combined with internal 
drivers

• Type 1 Programs represented the 
majority of activity
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Case Studies

Source: SEPA, 2022. 
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Contact Us

5252

Ann Collier

Senior Manager, Emerging Technology

acollier@sepapower.org

SEPA

1800 M Street, NW Front 1
#33159
Washington, DC 20036
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Team Leads and Locations:

Announcement:

Building America Retrofit Solutions Teams!

Team Lead: Frontier Energy – Building Research 

and Consulting Business Unit

Location: Southwestern U.S.

Team Lead: Center for Energy & Environment

Location: Midwest U.S.

Team Lead: Enterprise Community Partners Inc.

Location: Western and Central U.S.

Team Lead: Steven Winter Associates

Location: Northeastern U.S.

Team Lead: EXP

Location: Eastern U.S. 

Team Lead: Cycle Architecture, PLLC

Location: Northeastern U.S.

Team Lead: Syracuse Center of Excellence in 

Environmental & Energy Systems 

Location: Northeastern U.S.

Team Lead: Earth Advantage

Location: Pacific Northwest U.S.

Team Lead: Southeast Energy Efficiency Alliance

Location: Southeastern U.S.
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Nine Multi-Disciplinary Teams 

Each Consisting Of:
Key Objectives:
• Reduce risk of retrofits to end-user, utilities, 

contractors, financiers.

• Improve value proposition of retrofit 

improvements to end-user, utilities, 

regulators.

• Develop, disseminate, and promote use of 

best retrofit practices.

• Inform technology development to meet end-

user/contractor needs.

Team Lead

Implementation

Member
Industry

Member

Research

Member

Teams will engage directly with communities to 

identify retrofit needs and develop best practice 

guidance for broader, scalable retrofit implementation 

(timeline: 1–3-year projects)

Building America Retrofit Solutions Teams
A portfolio of field demonstration projects leading to de-risked, equitable, and 

scalable technical retrofit solutions in the existing U.S. housing stock

Scan QR code to learn more 

about the teams!
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Smart Tools for Efficient HVAC 
Performance (STEP) Campaign

ORGANIZING PARTNERS

Scan this QR code to visit our website

The STEP Campaign aims to increase adoption of smart diagnostic tools to streamline HVAC system 

performance testing and troubleshooting, reducing energy-wasting faults and improving occupant comfort. 

To join the STEP Campaign, visit: bit.ly/3DFmEaE

HVAC Contractors and Technicians

• Reduce callbacks, improve consistency and 

quality, streamline processes

• Find out where to get training on smart 

diagnostic tools

• Be recognized for successful adoption of 

smart diagnostic tools!

HVAC Training Organizations

• Offer qualified training on System 

Performance with smart diagnostic tools

• Promote your training events

• Be recognized for providing training!

Utilities and Program Implementers

• Streamline quality installation and quality 

maintenance programs

• Improve engagement with your contractors

• Be recognized for programs that utilize 

smart diagnostic tools!

Weatherization Organizations

• Ensure your ASHP/CAC installations are 

operating at optimized efficiency

• Develop pilot with PNNL team

• Be recognized!

Contact: christian.valoria@pnnl.gov 

https://www.energy.gov/eere/buildings/smart-tools-efficient-hvac-performance-campaign
mailto:christian.valoria@pnnl.gov


▪ Handbooks - explain why and how to implement 

specific stages of a program.

▪ Quick Answers - provide answers and resources for 

common questions.

▪ Proven Practices posts - include lessons learned, 

examples, and helpful tips from successful programs.

▪ Technology Solutions NEW! - present resources on 

advanced technologies, HVAC & Heat Pump Water 

Heaters, including installation guidance, marketing 

strategies, & potential savings. 

▪ Health + Home Performance Infographic – spark 

homeowner conversations. 

Explore the Residential Program Guide

https://rpsc.energy.gov

Resources to help improve your program and reach energy efficiency targets:

https://rpsc.energy.gov/handbooks
https://rpsc.energy.gov/quick-answers
https://rpsc.energy.gov/proven-practices
https://rpsc.energy.gov/tech-solutions
https://www.energy.gov/eere/better-buildings-residential-network/articles/new-doe-health-home-performance-infographic
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Health + Home Performance Infographic

DOE’s Health + Home Performance Infographic reveals the 

link between efficiency and health – something everyone 

cares about. Efficiency programs and contractors can use 

the question-and-answer format to discover a 

homeowner’s needs. 

The infographic is ideal for the “kitchen table” 

conversations where people decide what to do – and who 

they want to do it. It also has links for homeowners to find 

a qualified contractor if they do not already have one.

Download this infographic from DOE’s Better Buildings 

Residential Network.

Looking for photos to help tell your energy efficiency story? Visit our image libraries: 

https://www.energy.gov/eere/better-buildings-residential-network/articles/image-libraries 

https://www.energy.gov/eere/better-buildings-residential-network/articles/new-doe-health-home-performance-infographic
https://www.energy.gov/eere/better-buildings-residential-network/articles/image-libraries


DOE Health and Home Performance Initiative

Thank You!

Follow us to plug into the latest Better Buildings news and 

updates! 

Better Buildings Twitter with #BBResNet

Better Buildings LinkedIn

Office of Energy Efficiency and Renewable Energy 

Facebook 

 
Please send any follow-up questions 

or future call topic ideas to: 

bbresidentialnetwork@ee.doe.gov

Thank You!

http://listserv.erg.com/trk/click?ref=zpe5n8wq2_3-22vwubb-0-150fx31b27x1202&
http://listserv.erg.com/trk/click?ref=zpe5n8wq2_3-22vwubb-0-150fx31fdax1202&
https://www.linkedin.com/company/better-buildings
https://www.facebook.com/eeregov/
https://www.facebook.com/eeregov/
mailto:bbresidentialnetwork@ee.doe.gov
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