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V1.0
Dec 2009
Roadway,
Decorative,
Wallpack,

Parking
Garage,
Track,
Refrig. Case,
Display case,
2x2 troffers

V1.6
Jul 2011
Bollards,
Wall
Wash, 1x4
2x4

troffers,
4-foot
TLEDs
added

V1.3
Mar 2010
High-Bay

added

V3.1

V2.1
Jul 2014
Linear
ambient
ind/direct,
2-foot
TLEDs
added

Dec 2015
Screw-
base HID
replace.,
non-cutoff
wallpacks
added
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V4.1
Nov 2016
Pin-base
CFL
replace.,
U-bend

TLEDs

@
011 2012

2010

V1.5
Sep 2010
Fuel Pump

Canopy

added

2013| 2014

V2.0
Apr 2013
20-30%
Efficacy

Increase,
flood,

stairwell,
retrofit

kits added

201

V4.3
Mar 2018
3-ft 8-ft
TLEDs,
2G11,
Color
Tunable,
Field
Adjust
Light

Output

V3.0

Jun 2015

General
category

restructure,
Specialty
category,
DLC
Premium

V4.0
Jun 2016
30-40%
Efficacy
Increase,
Optional
Reporting of
TM-30

2016 | 2017 2018 2019

V4.2
Apr 2017
Haz. Loc.,
T5 TLEDs,

“Allowances”
for high
CRI/low CCT

V4.4
Sep 2018
Horticulture,
DC / PoE,
Field
Adjustable
Light
Distribution
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SSL V5.0 Purpose

Continue to accelerate broad scale energy
savings by improving the quality of light and
controllability of DLC listed products.
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Dual Goals: Quality & EfflClency

Lighting is for people!

e Quality of light impacts productivity,
performance, mood, safety, health,
and well-being

 Energy efficiency and quality of light
are not inversely related

 Improving quality increases user
satisfaction; more satisfied users
leads to greater adoption
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V5.0 Focus Areas

Oy Ay fag 1 b

: Policy
QLRI Controllability Efficacy Revisions and
g INncrease Process

Improvement
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Policy Revisions
Quality of Light Controllability Efficacy Increase and Process
Improvements

( )

Streamline Application
Process

| J

Color Quality

Establish framework
to link qualified SSLs
Glare to qualified NLCs

( )

Simplify Requirements

& J

Distribution Product Efficacy

Component and
Module Qualification

Additional controls
requirements for SSL

Data Accuracy

-~

[ Non-visual Impact
J
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V5.0 Proposed Timeline

2018 » 2019 » 2020
Jul | Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul [ Aug | Sep | Oct | Nov | Dec | Jan

First Draft &5

Stakeholder Review

Stakeholder Review

Final Release o

Effective Date *

Target Effective Date: January 1, 2020
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Speakers

Ute Damon
Besenecker Bosetti
DLC DLC

Quality of Light Lead Controllability Lead
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Quality of Light
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Human Needs

» visibility

» task performance

» visual comfort

» social communication

- mood and atmosphere

- health, safety, well-being
- - - - aesthetic judgment

Lighting Quality E

(IES DG-18-08)

Lighting that positively
addresses human needs,
architecture, economics,
energy and the environment.

Architecture and other
building-related issues
- form

- composition

- style

- codes and standards
- safety and security
- daylighting

Economics, energy
efficiency, and the
environment

« installation

*» maintenance

- operation

» energy

« environment

Source: IES DG-18-08 (Figure 1-4) 11
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Quality of - Efficacy
Light Controllability Increase
Equipment
The right light for The right light at The right light level
the application the right time using less energy
Lighting Design + Integration f;r\?éfa

INncreased Project Energy Savings
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V5.0 Quality of Light

Strengthening the focus on product
characteristics that impact:

Incorporating further reporting
on ‘quality of light’ properties:

 Visibility e Color Quality
Task performance e Glare

« Visual comfort e Distribution
Social communication « FElicker

« Mood and atmosphere
Health, safety, wellbeing
 Aesthetic judgement

« Improving the light quality of listed
products

« Enabling easier product differentiation
for an application

13
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Policy Revisions
Quality of Light Controllability Efficacy Increase and Process
Improvements

( N

Streamline Application
Process

|\ J

Color Quality

Establish framework
to link qualified SSLs
Glare to qualified NLCs

( N

Simplify Requirements

(& J

Distribution Product Efficacy

Component and
Module Qualification

Additional controls
requirements for SSL

Data Accuracy

-~

[ Non-visual Impact
J

14
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Color Quality

metrics provide information on:

Quality of ) .
Light  How the light itself looks (color

appearance)

e How surface colors look when
illuminated (color rendering)

* Reliability and performance (optical
and over time)

Don Slater, NightTime Design 15
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Color Quality

IS relevant for:

Quality of o _
Light e Task performance (distinguish
differences quickly and accurately)

o Safety (orientation, distinguishing
color coded messaging)

* Aesthetics (art, design, textiles)

i e
 Wellbeing (mood, atmosphere, e
distinguishing signs of health vs.

disease)

r~ ———

Source: IES HB-30-17 (Figure 21, Scott Rosenfeld, Smithsonian
American Museum) 16
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Phase 1: Compile information on existing metrics o]
and guidelines, including: @
Quality of

Light - . . .
Existing Metrics and Guidelines

Correlated Color Temperature (CCT), Duv

Color Consistency (product-to-product)

Color Appearance

Color Maintenance (over time)

Color Angular Uniformity (within light beam)

Color Rendering Index (CRI)
Red Rendering (R9)

Color Rendering TM-30: Fidelity index (Rf)
TM-30: Gamut index (Rg)

TM-30: Rt ces07 OF Color Vector Graphic

17
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** Glare

metrics provide information on:

Quality of ) o
Light  Disability Glare
(Glare resulting in reduced visual
performance and visibility)

« Discomfort Glare
(Glare producing discomfort. It might, but
does not necessarily interfere with visual
performance.)
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X

Glare
control is relevant for:
Quality of
Light « Task performance (workplace, sports)

o Safety (driving)

 Wellbeing (discomfort, eye strain, headaches)
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Phase 1: Compile information on existing metrics

and guidelines, including: @

Quality of
Light
Existing Metrics and Guidelines
* Visual Comfort Probability (VCP)

Interior

) * Luminance at angle
Discomfort Glare

* Unified Glare Rating (UGR)

Exterior  BUG rating (backlight, uplight, glare)

Discomfort Glare
Disability Glare « Equivalent Veiling Luminance

20
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- - - Narrow, symmetric lluminance pattern Ceo0)
Distribution -

Slightly wider, more ttern than Type | (f‘__“""_’)

metrics provide information on: —

Wida, asymmetric lluminance pattern Q\ﬁ}

Quality of . . . . —

Light « How effective light is delivered to a o e e ()

predefined area (task plane, ground B8 L2 Bl . @

plane or target plane)
Sour;;: IES I:|B—10—11 (Figure 8.1, 8.4, Indoor and Outdoor Classification

Distribution
Systems)
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Distribution
IS relevant for:

Quality of
Light

Energy Consumption (minimizing
wasted light output)

 Task performance (enough light to work

Source: https://www.aapscollege.ca/blog/3-ways-boost-

q u I C kly an d accu rate Iy) effectiveness-pharmaceutical-quality-control-lab/

o Safety (visibility for navigation and
detecting relevant obstacles)

 Aesthetics (shape the architectural
environment)

 Wellbeing (mood, atmosphere, visibility)
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Phase 1: Compile information on existing metrics

and guidelines, including: &

Quality of
Light

Existing Metrics and Guidelines

Distribution . . .
_ e Zonal Lumen Distribution

Interior « Target Efficacy Rating (TER)

* Uniformity

« Zonal Lumen Distribution
» Fitted Target Efficacy (FTE)
» Target Efficacy Rating (TER)

Exterior

* Uniformity

23
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Flicker

metrics provide information on:

Quality of
Light * Likelihood that flicker is perceived

Source: https://www.edn.com/electronics-blogs/ssl-and-
backlighting/4399628/Why-Does-Flicker-Matter-

Source: https://www.pinterest.co.uk/pin/406872147565959715/ 24
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(\ 2

Quality of
Light

Flicker

control is relevant for:

 Task performance (distraction,
Impact on visibility)

o Safety (objects to appear to be
moving at different rates/ speeds as
they truly are (stroboscopic effect))

 Wellbeing (annoyance, eyestrain,
headaches, migraine, even seizures)

Source:https://wiki.aalto.fi/display/AEEproject/llluminati
on-+and+colour+control+in+Flicker+free+LED+lighting

/ V4
/ /' il

Source: http://lightadvices.com/how-to-fix-flickering-
led-lights-bulb-diy/

25
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WV\ Phase 1: Compile information on existing metrics o]
and guidelines, including: @
Quality of

Light
Existing Metrics and Guidelines

« Percent Flicker

e Flicker Index

* Flicker meter (Pst)

Flicker « Perceived flicker metric (Mp)
e Stroboscopic Visibility Measure (SVM)
 |IEEE Standard P1789-2015

« NEMA-77-2017

26
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INncreasing discussions about light for

Health and Wellbeing

Quality of
Light » All Quality-of-Light metrics contribute to wellbeing,
health and safety
—
Color Quality  For non-visual impact of light, looking into what type
of information would be helpful to be included
Glare
Distribution . All contribute to health

and wellbeing

Flicker

Non-visual Impact

27
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Non-visual Impact
metrics provide information on:

« Potential to impact physiological responses,

Quality of -
Ll such as acute alertness (or relaxation)
 Potential to impact the circadian system
Non-visual Impact
N?fr};;fcl;a' considerations are relevant for:

 Task performance (alertness, cognitive
performance)

o Safety (increased alertness and vigilance)

 Wellbeing (potential for supporting sleep and
inherent biological rhythms and processes)

Source: http://diplomanu.nl/basisschool/bijles-taal 28



S

w STAKEHOLDER MEETING 2018 July 9-11 « Boston, MA

Q e Phase 1: Compile information on existing metrics

and guidelines, including:

Quality of
Light
* Melanopic flux
Including IpRGC contribution .
Non-visual mediating P . i M/P ratio
Impact g non-visual impact

e Circadian Stimulus

29
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Questions and limitations to investigate:

Quality of  No conclusive, agreed upon metric yet

Light

 Lack of threshold data

e Site, timing, application and product specific characteristics

 Reporting of SPD (metrics can be calculated as needed)?

Non-visual
Impact

We welcome your input! -
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i » Questions and limitations to investigate:

All metrics have shortcomings

Qu&g% ail * Newer metrics often lack established threshold data

Color Quality e Glare and distribution metrics are not just product dependent, also take into
Glare consideration site, layout and application

Distribution

=  What testing parameters and assumptions should be used?
ICKer

* Flicker depends on driver, controls, and might require testing at dim states

* Feasibility of testing (methods, time, cost)
 Required threshold value, or reporting to enable differentiation?

 Reporting of spectrum and distribution data (metrics can be calculated as needed)?

We welcome your input! -
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We value your input, questions, and comments!

Quality of
Light

Color Quality

— This afternoon:

Distribution

Flicker Discussion session focusing on Quality of Light

Non-visual
Impact

32
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Controllability
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Policy Revisions
Quality of Light Controllability Efficacy Increase and Process
Improvements

( )

Streamline Application
Process

| J

Color Quality

Establish framework
to link qualified SSLs
Glare to quallfled NLCS

( )

Simplify Requirements

& J

Distribution

Product Efficacy

Component and

Module Qualification

Flicker Additional Controls

Requirements for SSL

Data Accuracy

Non-visual Impact

" J

34
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A

U.S. Non-Residential LED Remaining Potential (2018-2035)
Based on DOE Stock Estimates and Forecasted Adoption & Efficacy

Why Do We Care?

® DLC Indoor Products
= DLC Outdoor Products

Encouraging control adoption
can boost NLC savings by
~60% through 2035

e This boost justifies maintaining EE us: N"”[;S‘Eﬂde:tf'.LEDRemd"",i”i“gP“j';fja”f’“m;";?%)
2017 program support for 7 more
vears, to 2030.

= Networked Lighting Controls

® DLC Indoor Products
® DLC Outdoor Products

e NLCs do need SSL fixtures to
control, after all.

= Networked Lighting Controls

35
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What Are Our Goals?

Make it easier to do the right thing.
1. Reduce uncontrolled installs. They’ll stay
that way for a decade.

2. Reduce friction in the “how do | control
this?” product decision and purchase chain.

3. If something does get installed without
controls, at least make it controllable for

later.

36
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Fixture Integration

- Dimming Required

~ 1 Link to NLC QPL
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Fixture Integration

For the product:

« Go beyond “Integral control is available” to
Integral daylighting, occupancy, or both

« Not only NLC sensors

e Non-networked sensors do have a role, so
let’s encourage it

July 9 - 11 » Boston, MA

e Type of dimming
control
(0-10V*, DALI, etc.)

e Type of integral

sensor for products
(none, OS, DL, OS+DL)

38
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Dimming Required

« 80% of Indoor and 67% of Complications:
Outdoor QPL products are

] 1. Defining dimmin
dimmable today J J

2. Added cost when dimming isn’t

 High prevalence of non-dimmable necessary for all applications
products: 3. Could drive more participation to
— All lamp categories lamps
— Indoor case lights 4. Should dimming be asked of

_ lamps (now or later)?
— Outdoor Non-/Semi-Cutoff Wall

Mounted

— Hazardous specialty Primary Uses

39
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A

Potential Dimming Requirements

Dimming
Requirement

Indoor Outdoor

DLC Standard Stepped or Continuous Reported*
DLC Premium Continuous £ 10% N/A
General Exemption Case Lights Low Output N/A

PUD Exemption All hazardous specialty PUDs N/A

40
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A

Link to QPL
MFR A TR24-50L-35K

Integral Controls Networked Lighting Controls Interoperability
v Occupancy
v’ Daylight
O None

OEM Non-OEM

MEFR A System 1 MFR B System 1
MFR B System 2
MEFR C System 1

Dimming

v" Continuous < 10%
Q Continuous > 10%
O Step

1 Not Dimmable

L Not Verified

41
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Efficacy Increase

42
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A

Well-Researched, Measured
Efficacy Increase App roach

Considerations:

Lighting quality impacts

Cost impacts

Supply chain impacts

Science and technology limitations
Current product efficacy levels

Product Efficacy

43
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Paul
Ayers

DLC
Policy Revision and Process Improvement Lead

44
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Policy Revisions &
Process Improvements
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MOREMOREMOREM O R E

g+ H
2010 2011 2012 2(]13 2014 2015 2016 2017 2018 2019

MOREMOREM O R E

47
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We Are Listening

Feedback | Surveys |

Discussions | Internal Analysis

What areas would help improve understanding of
the technical requirements the most

What areas would you like to see changes made in
Provide more

the application process
education/training on
the requirements

Other

Clarity Around
Documentation
Ay, Required

% Application
Simplify how the \

requirements
are structured

Fees

Provide better online
documentation on
the requirements

Application
Processing
Times

48
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We Are Analyzing

Application Type Initial Review Comprehensive Review
Single Product 2 Business Days 10 Business Days

Family Grouping 5 Business Days 10 Business Days
Private Label 5 Business Days 5 Business Days

Product Updates 5 Business Days 10 Business Days

Insufficient
Documentation

Incomplete
Application

Form :
Documentation

Errors

Common Issues
49
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Submit Application

Self-Certification Statement, Waiver and Release

—_— g . s .
B == :“ Solid State Lighting Lighting Controls Current Efforts News and Events Resources
—

Dashboard Applications QPL AccountInfo Saved Searches
My Applications
This page lists all QPL applications created by your organization. Search by Application Name or Application Code. Additional options to filter results are available to the right of the search

bar.
To create a new application, click the green “Create Application” bution

To view or edit application details, click the “eye” icon to the left of the application. To view all applications in the list, you may download the details into Excel by clicking the “Export” button
below the filter option.

You may also revise how application information displays in the table below. Click the “table” icon to the right of the search bar. Click *Add Display Field” for options. Select from the drop-
down menu and click “Save & Add Another.” You may also reorder the selected fields by dragging and dropping the row within the “Display Options” list.

Paul Ayers Applications All Applications Create Application

T
-«

| Agree
Application Code Status Application Name Application Type Reviewer

Sign Here

Your Tite

50
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Policy Revisions | IMmprove the Experience for

and Process Manufacturers
Improvements

D) -
Streamline Application @ @ @ @ Improve Quality of

Process
Data on the QPL

Simplify Requirements . i
Commit to Continuous

Improvement _@ IE QA
— ! ‘sz NS

Component and
Module Qualification

Data Accuracy @ SUppO rt Faster Product

Upgrades & Modular Design
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_[Streamline Application] [ ] [ ] [ ]
Process
Automate
Digitize
c Fewer Steps
Guide
‘ Submitter
Competency
52
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What documentation is necessary for the qualification process?

Where can technology replace documentation and process steps?

S

53
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Component and
Module Qualification

Re move D u p I I Cate Ste pS What upgrades occur at the highest frequency for

a single product or product line?

Support:

LED Upgrade

— Product Upgrades
— Platforming Reuse

— Modular Design

. . H New Product )
— Field Serviceability Fasturia e | optieal
controls) o
3:30 - 5:00pm Discussion Sessions
Held in facilitated, medium-=sized groups. Choose between the following topics:
« 551 V5.0: Lighting Quality « 55L V5.0 Lighting Controls
(Avenue 3. Studio 1) fAvenus 34: Studic 2)

» Component and Module Qualification » Herticultural Lighting Requirements
(Avenue 3: The Lofl) {Mezzanine: Statler)

54
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/Product Availability

Accurate Technical Specifications

<

Updated Product Information

Advanced Search

\Compatibility? Interoperability?

55
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Join us for a Discussion Session!

TODAY -2 3:30pm-5:00pm

SSL V5.0:
Quality of Light

Avenue 34: Studio 1

SSL V5.0: Lighting
Controllability

Avenue 34: Studio 2

Component and
Module Qualification

Avenue 34: The Loft

56
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THANK YOU
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