Bringing Emerging Lighting Technologies
to the Mass Market:

What are the drivers and how can you be involved?

May 23, 2023 2:00 — 3:00 pm
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OVERVIEW

Learning Objectives

« Upon completion, participant will be able to articulate the purpose of emerging

technologies programs and their approach to market transformation.

« Upon completion, participant will be able to describe the foci of federal-, regional- and

state-level emerging technologies programs.

« Upon completion, participant will be able to identify and recommend technologies and

projects suitable for emerging technologies programs.

* Upon completion, participant will be able to utilize the proper channels to participate

in the emerging technologies programs.
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OVERVIEW

What is Market Transformation?

“The strategic process of intervening in the market to
create lasting change by removing identified barriers
and/or exploiting opportunities to accelerate the
adoption of all cost-effective energy efficiency as a

matter of standard practice.” — NEEA
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OVERVIEW

A Tale of Two Program Types

Direct Acquisition Market Transformation

“Buying kWh savings” “Influencing market change that results in kWh savings”

Focus on individual end-users; single transactions Focus on permanent changes to whole markets

Incentives targeted to consumers to buy down cost  Incentives targeted to change supply chain behavior

Actions designed to reduce overall market costs and
increase savings including marketing, education and
outreach by diffusion into the whole market.

Assumed direct linkage between actions
(incentives) and savings

Annual or bi-annual savings targets Long-term (5 to 10 year) market adoption goals (e.g. 85%)
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OVERVIEW

High-hanging fruit =
better targeting,
right-sized approach

Smaller, distributed
fruit = aggregated,
mass collection
approach
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OVERVIEW

Dollars
Invested

Diffusion of
Energy
Efficiency
Innovation

Market Share
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How do you do it? OVERVIEW

Steps to Implementation

Step Zero: Step One: Step Two: Step Three:
Market Barriers & Design Implementation &
Characterization & Opportunities Interventions/ Adaptive
Baseline Establish Metrics Management
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OVERVIEW

Market Transformation Life Cycle

Strategies for
Regional Equity,
Ener e 0
. i N S “ (O ( NEEA Transition,
Savings = oo Regional
: ‘ : Coordination

Budget .fg :. y Management
00 *, : ‘.-° Plan

Cost- Cross-Functional
Integration

Effectiveness
Plans
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Energy Savings Calculation Components

Unit
Energy Energy
Savings Savings
(UES)
Similar to Resource Fundamental Long-term, Sustained
Acquisition (RA) Difference from Energy Savings
Programs RA Programs Impacts
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OVERVIEW

Three Different Market Transformation Programs

« CalNEXT (State Level)
* NEEA (Regional Level)
- DOE (National Level)

* Q&A
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&/’.@ENERGIZING CALIFORNIA'S FUTURE

CaINEXT: California Statewide Electric
Emerging Technologies Program

Market transformation effort at the state level

llghtfalr %R |mo @




What is CalINEXT? CalNEXT

A path for emerging technologies to be supported by utilities for

mass adoption
* No more “pilot to death” or “forever demonstrations”

» Lighting experts and technical advisors to make sure we are not

just chasing efficacies and ignoring everything else
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CalNEXT

Program Objectives

« Communicate program priorities to * Advance california’s decarbonization,
stakeholder community. equity, and grid priorities by incorporating them
into research priorities.

« Scan, Prioritize, Evaluate commercially
available, emerging, or underutilized technologies © [EXecute emerging technology research
and their applications to support increased projects that support the IOU energy efficiency
adoption in the IOU EE portfolios. portfolios.

* Broadcast results to inform stakeholders,
support technology transfer, and advance
industry understanding to support large-scale
commercial adoption.
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CalNEXT

Program Objectives

« Communicate program priorities to
stakeholder community.
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CalNEXT

Technology Priority Maps (TPMs)

O o000 — =
o] [es :
= | 0
Appliances & HVAC Lighting Process Water Whole
Plug Loads Loads Heating Buildings
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What are the TPMs? CalNEXT

5

High-Level Framework Communications Tool Screening Metric
Explains the CalNEXT program Defines what research topics CalNEXT Project scoring based on
priorities with annual updates, emphasizes on alignment with TPMs
sorted into six technology
categories
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CalNEXT

TPM Components

i.e. Lighting

Functional grouping of program roles, opportunities, and barriers

Technology Category
Technology Family

1 =1l el [eTe\ASTT o Je[ (o1 ET el Example technologies (non-exhaustive)
Definition Narrative to provide additional clarity on the Technology Family scope
Opportunities Description of the potential impacts and research areas
Barriers Description of key barriers and potential research areas
CalINEXT Priority Degree of emphasis on the Technology Family

CalNEXT Role Level of support (funding) for the Technology Family
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CalNEXT

Example Technology Family

Technology Category | Lighting
Technology Family Connectivity, Controls, and Integration

* Integrated lighting control systems

» Advanced daylighting controls

* Lighting energy management systems
* BMS Integration

Technology Subgroup

Sensors, communication systems, and control algorithms that reduce energy
Definition consumption in lighting and other building systems, provide data for other purposes, or
enhance occupant comfort and wellness.

CalINEXT Priority High
CalINEXT Role Lead

Opportunities and barriers narratives and other Technology Families: htips://calnext.com/resources/lighting/
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https://calnext.com/resources/lighting/

CalNEXT

Lighting Technology Priority Map (TPM)

Technology Families

_ 2022 (First Year of CalNEXT) 2023 (Under Development)

* Integrated controls « Connectivity, controls, and « Connectivity, controls, and
integration integration
* Advanced lamps » Advanced electric light » Advanced electric light
 Centralized DC power sources sources
conversion systems » DC lighting « DC lighting
 Daylighting } }
« Signage _ :
 Signage » Signage
 Horticultural lighting  Horticultural lighting

« Advanced exterior lighting
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CalNEXT

Program Objectives

« Scan, Prioritize, Evaluate commercially
available, emerging, or underutilized technologies
and their applications to support increased
adoption in the IOU EE portfolios.
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What is the CaINEXT Process? CaNEAT

Submit an Idea Submit a Project
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CalNEXT

ea Submission

CalNEXT Idea Submission Form

9. Please provide a brief description of your proposed idea.
Include the problem you are trying to solve, limit description to 500 words

10. Which technology area does this project mostly align with?
Please select one option from the drop down

Team Provide Help with

11. Is the technology / solution available in the market today? Which best describes the
current state of the idea? Choose all that apply.

Reviews Feedback Project

(7) ttis commercially available
{_J It has finished conducting field demonstration(s)
! It has finished conducting lab demonstration(s)

[_Jthasc

p prototype pment

[_) Not sure

12. Please describe the target market sector applicable to this idea.

For example, Residential, Multifamily, Commercial, Hard to Reach (HTR) customers, Disadvantaged
Communities (DAC), Commercdial, Industrial, Agricultural, Other
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CalNEXT

Project Submission

Program Alignment —vy
o TPM pr|or|ty . CalNEXT Project Submission Form
* Technology transfer & EE portfolio alignment

11, Please provide a brief description of the proposed project that will serve as the
public description of the project. *

Make sure to describe the technology or technology deployment method being researched
including what it does and why it is unique, This is a good place to include the research

Benefits (Sl i 3 e W S
« Utility company benefits
 Disadvantaged and hard-to-reach community benefits

12. Is the solution/technology available in the market today? Which best describes the
current state of the solution? Check all that apply. *

Qu al ity Of Id ea I'TI Itis covlnrf'nercially availafale ‘ .
- Scope & project clarity * Innovation S
° M a rket Strategy ° P rOJ eCt read I neSS [ 1t has completed prototype development

(") Not Sure

13. Please describe the target market sector applicable to this technology.

For example, Residential, Multifamily, Commercial, Hard to Reach (HTR) customers, Disadvantaged

Ti m el i n e & C ost Communities (DAC), Commercial, Industrial, Agricultural, Other
¢ Duration
* Budget
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CalNEXT

Utility Energy Efficiency Portfolios

O . \J
O @

Workpaper Program Codes & Standards Market
Development Integration Readiness Transformation
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CalNEXT

Project Types

Technology Development Research Technology Support Research
Focus on addressing market barriers or Focus on addressing market barriers or
developing the commercial capability of developing the commercial capability of
early-stage technologies. market-ready technologies.
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CalNEXT Project Goals S

+ 170 projcts over program lftime

* 40 projects selected for 2023 Technology Technology

: : Target
35 projects completed in 2023 Desgcription Development Support Total
. Research Research
« Maximize impact and technology transfer
: : New
» Balanced project portfolio across all Contracted 8 32 40

six technology categories Projects

Corppleted 8 27 35
Projects
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CalNEXT

Opportunities for Lighting Projects

Recent Projects

el S 6 Agriculture Lighting Applications 20182023  ° Plenty of opportunities

Emerging | _ for project funding.
Technologies Smart Street Light Poles Demonstration 2018-2023
Projects Indoor Horticulture Field Lighting BCD/CP&S TOE

Demonstration

Demonstrate Smart Exterior Solid-State Lighting in

Low-Income or Disadvantaged Communities LAV

Controlled Environment Horticulture (CEH) Field 2020-2022

Study: Adaptive Daylighting Controls

Rl G h Lighting Control 2022-2023
Projects reenhouse Lighting Controls -
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NEEA: Northwest Energy
Efficiency Alliance

Market transformation effort at a regional level
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What is NEEA?

An alliance of utilities
and energy efficiency

organizations
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Purpose of the Alliance e

Pool resources and share risks to
transform the market for energy efficiency

to the benefit of consumers in the Northwest
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Why an Alliance?

Market Economies
Influence of Scale
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What Does NEEA Do?

= Q

Emerging Portfolio Codes &
Technologies Execution Standards
aldn
3 o=
a®a =
Convene and Market
Collaborate Intelligence
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NEEA Market Transformation

|dentify barriers /
opportunities

The strategic process of v N
intervening in a market to ntervens to remove
. or leverage
create lasting change. v
Track and evaluate
market progress
\/
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NEEA Initiative Life Cycle

—— concept development —» program development —» —— market transformation —»

LONG-TERM

CONCEPT MONITORING g I

ASSESSMENT

MARKET

PROGRAM DEVELOPMENT 0 DEVELOPMENT T

& TRACKING

Opportunity Advancement Transition to LTMT Monitoring Complete

Advisory Committee Vote: Advisory Committee Vote:
Concept Advancement Program Advancement
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NEEA's MT Adoption Curve

NEEA’s Codes & Standards New Maiket

Investment Baseline

in the Market

Natural
Baseline

Market Share

Emerging Early Market
Technologies Adoption

Mainstream Market Adoption

Time
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Who NEEA Works With

Manufacturers Retailers
SAcuityBrands. i BES...
(9 COOPER uy

Lighting Solutions

®ignify
Qvi-onN
| TARGET
enlighted
nationwide mrco
marketing d
@ group =——WHOLESALE
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National Orgs

Other

Northwest Power and
Conservation Council

&

S SWEEP
S E E A SOUTHWEST ENERGY

' EFFICIENCY PROJECT

QMEEA

EFFICIENCY ALLIANCE

% W) 7

NW Energy Coalition




NEEA Product Group Structure

PRODUCTS INTEGRATED SYSTEMS NEW CONST.

Consumer Motor-Driven Water Heating HVAC Lighting Building New

Products Products Products Products Products Envelope Construction

Retail Extended Heat Pum e Luminaire
Motors P '9 Level Window Manufactured
Product Products - Water Performance Liahtin Attachments =
Portfolio Heaters HVAC ghting omes
Pumps Controls
Extended Efficient : .
Motors Gas Water Variable High
- Speed Heat Performance
Products — Heating p )
Fans* (natural gas) umps Windows o
OTHER / INFRASTRUCTURE SEEL:
Rooftop
Units
Strategic Integrated (natural gas)
Energy Design BetterBricks
Management Labs

Codes + State/Federal Standards
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Luminaire Level Lighting Controls (LLLC)
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Three Tiers for Network Lighting Control Types

Tier 0 Tier 1 Tier 2

Non-LLLC NLC Non-LLLC NLC NLC with LLLC
Not Individually Addressable Individually Addressable Not Individually Addressable

1 sensor : many fixtures 1 sensor : many fixtures 1 sensor : 1 fixture

CTTTES ﬁﬁiﬁiﬁi
| [ ] I® ﬁiﬁiﬁiﬁi

1 load controller : many fixtures 1 load controller : 1 fixture 1 load controller : 1 fixture

Z, . o
Sensor @ Load controllerin hub or luminaire
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LLLC Timeline

LEDs
change the
controls
market

2011 2016

llghtfalr V2 1m0 e

LLLC
mentioned
in IECC
2018

2018

LLLC
Program
“goes to
market”

2020

12-15 LLLC
Systems
listed on

DLC

2021

29 LLLC

Systems

listed on
DLC

2023



DOE'’s Integrated Lighting Campaign

Market transformation effort at the national (federal) level
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What is a Technology Campaign?

A collaborative platform to speed
technology adoption

Resources
« The Campaign targets building owners and managers who Recognition

are open to adopting advanced and novel approaches to

improve building performance Knowledge
Sharing

* Demonstrate and recognize real-world savings and benefits

» Provide resources that make it easier for buyers to consider
new or underutilized solutions ‘

* Celebrate success!
Accelerated Adoption
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Overview — Integrated Lighting Campaign

ILC recognizes innovative lighting @
SPACE ASSET

projects and organizations that push 32| | |_unuzamion ADVANCED SENSORS TRACKING @
the envelope in terms of integration, AND CONTROLS

energy savings, novel capabilities, INTEGRATION

and non-energy benefits The lighting system

can communicate

with other building
systems to enhance
building
performance.

ADVANCED INTERNET

>/~ ' LIGHTING SYSTEMS OF THINGS
<, | O
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Campaign Partners

Organizers
Industry Orgs, DOE, GSA

Supporters

Energy Efficiency Organizations,
Utilities, Manufacturers

Participants

Building owners and facility managers
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* Provide direction, guidance, and support
« Confirm recognitions
* Meet bi-weekly with ILC team

» Promote ILC in their organizations and networks
» Provide products and services to Participants

« Adopt the technology
» Get recognized
« Work with ILC to promote their recognition



ILC Network

Building a strong network of
partners is key to success of the
Campaign

« ILC Organizers provide guidance
and strategy. Primary outreach and
deployment arm

- Participants and Supporters are a
group of diverse stakeholders.
Extends ILC’s reach by sharing
success and drawing on many
experts throughout different sectors
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Knowledge Sharing

Better Healthcare Campus Recognized for Innovative
Buildings- Use of Lighting Sensors and Controls

CASE STUDY: BRYAN HEALTH

About the Project
Bryar Huslth is » ksesly owned, ronprafit
Feslthcare crganization zenirg patients in
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INTEGRATED CONTROL SYSTEM
Priva System utilized in this facility \ " -

’ o

Collects internal and external
climate data through sensors

Strategy settings control Lighting,
HVAC, and Irmigation processes,
respond in real time to data, and
alert growers to issues

Interdependence of control
parameters (light, CO2,
temperature, humidity, and

nutrients) requires this type of

» thorar mszonea timas system in order to optimize

» incrasndt mrdviciunl oot ion and resource use

conrel
Ty uze by 7% ST o
X idaz: i in Greanhoyzes - Slidas,
Learn mare st betterbyil ENERGY Sides: [oimamtad Uhticg, Rt
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Building a body of
knowledge around
advanced and integrated
lighting serves as a
valuable resource to other
stakeholders that this
technology is reliable,
saves energy, reduces
cost, and improves
occupant experience



The Body of Knowledge

Better
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Higher Education B Recognized for Integrated et Cean Lings Sandin st Vo, Afkgrs feensan

for HVAC and Lighting Systems

Pacitc Norinwest Nations! Laboratory

OUR G
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Lighting Retrofits for Schools

Holt Public Schoals: Recognized ILC Participant

* Projuet Stats:
- 9sencal

Connected Lighting Systems in Smart Buildings: Findings und Lessons
Learned fromthe U, Departmen of Encrey Intgrated Lighting Campaign
und Multiple Field Fvuluations

Project Nothaton B
e gt s
e o 0 g i e HOT

e

% v Sendo
e S ot i 5. epeoaenof ey
ABSTRACT

hn doubl g 2 2y e g o over 205 o il b

i il
e mm ot

han 10 leg ioad "
he g o Lights'g
T popes

e heing Conpay)
i el e with b

Wainowcogrr Reneli ot

Introduction

o s
ey ok e vl (DOF 2019)

Chicago Smart Lighting Program: ILC 2. (4] led Northwest Energy Efficiency Alliance: IL.
=

ns

e IWEPE B 8 Case Studies

@ & Youlube 3 > ¢ 0087319 @ O YouTube [2

and Lighting

2 Participant Videos =

Proet Partners:
averescody

FOR MORE INFO, CONTACT US AT: INTEGRATEDLIGHTING@PNNL.GOV
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Technical Resources

The ILC offers resources
ranging from fact sheets and
case studies to recorded
webinars and utility incentives

* These resources help facility
owners and managers
overcome barriers to adoption,
like lack of education,
complexity, and funding

lightfair % ¢

Pacific Northwest
NATIONAL. LABORATORY

Advanced Lighting Control
System Performance: A Field
Evaluation of Five Systems

May 2018

EE Richman
JA Mcintosh

Strategies for Success with

defined cbjective:

ssssss

uuuuuu

Ppe—
ENERGY il

s

Pacific
Northwest

SELECTING LIGHTING
CONTROL SYSTEMS

What's Inside: A systematic approach to networked lighting controls

Controls Objectives System
@ . Use Cases ® 2

Capsbilty g Networking and

Connected Lighting Systems  Northwest




Recognition

Group photo from the 2022 ILC Recognition Event, held at IES Annual
Conference, in New Orleans, LA on August 20, 2022.

Better
[ (- / /
2022 Integrated Lighting Campaign I L C
Holt Public Schools \\
S RECOGNIZED
ENERGY PARTICIPANT
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Recognition highlights and
promotes early adopters as
industry leaders. Sharing their
stories lets other stakeholders
know this technology saves
energy, reduces costs, and
improves buildings.



Recognition Promotion

CHICAGO SMART LIGHTING PROGRAM (CSLP)
|,/

Bett /
RBeiShgs 1LCE
‘ <

Infographics highlight
key features, metrics
and successes

Location:
Chicago, lllinois

Recognition Category:
Other Integrated Systems
and Lighting

Building Type:

Street Lighting

Project Partners:

AMERESCO(p

Integratedlightingcampaign.energy.gov FOR MORE INFO, CONTACT US INTEGRATEDLIGHTING@PNNL.GOV

Videos spotlight the participants
and lets them tell the story
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Recognition Categories

() W 3 om0 =

Advanced Integrated Integrated Other Integrated Innovative
Use of Controls for Controls for Integrated Lighting and Maintenance,
Sensors and Plug Loads HVAC and Systems Horticultural Operation, and
Controls for and Lighting Lighting and Lighting Controls Financing
Lighting Systems Systems Service
Models
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Recognition Categories

@90

] ]
Advanced Germicidal Sustainability in Energy Justice,
Lighting Solutions Ultraviolet (GUV) Lighting Diversity, Equity,
for Small Systems for and Inclusion in
Buildings Energy Savings Advanced
(<50,000 ft?) and Improved Lighting

Indoor Air Quality
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Join the Campaign!

How can you get What are the

involved? benefits?

» Join as a Supporter « DOE exposure though social

» Promote ILC through social media, media, emails, newsletters
emaIIS, neWSIGtterS, etc. o Appear in case studies and

* ldentify projects and encourage promotion
others to join » Featured in industry media |/ /

» Help ILC Participants submit for - Recognition opportunity ILC— SUPPORTER
recognition - Use of ILC Supporter logo Z W

lightfair % ¢
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Contact Us and Get Involved!

Yao-Jung Wen Chris Wolgamott Axel Pearson
Energy Solutions / CaINEXT Northwest Energy Efficiency Alliance Pacific Northwest National Lab

ywen@energy-solution.com cwolgamott@neea.org axel.pearson@pnnl.gov
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Please remember to complete the course

evaluations.
Thank you.
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