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Other (13) (180)

ENERGY STAR Luminaires Version 2.0 ose o Coing ot (€13

Chandelier [=1%) (89)

Porch (Wall Mounted) [<1%) (78)
Decorative Pendant (<1%) (81)
Cutdoor (Wall Mounted) (1%) (129)
Bath Vanity (2%) (258)

Finalized May 29, 2015 s Ceno (5 541

Accent Light Line-woltage (3%) (358)

EﬁeCtIVG June 2016 Downlight Surface Mount (3%) (378)

To date more than 11,000 products have
been certified

Ship with screw based ENERGY STAR
Certlfled bU|b (10%) Inseparable SSL - Other (10%) (1,188)

New retrofit kits categories (ceiling mount
and wall sconce)

Streamlined and simplified testing
Standby limits for connected luminaires

Downlight Solid State Retrofit (27%) (2,080)

Wall Scances (79%) (751)

Downlight Recessad (24%) (2,603)
Ceiling Mount (11%) (1,270)

B Downlight Solid State Retroft [l Downlight Recessed [l Ceiling Mount
B Inseparable 55U - Other [ Wall Sconces [ Downlight Surface Mount
B Accent Light Line-voltage [l Under Cabinet [l Bath “anity
B Outdoor (Wall Mounted) [l Decorative Pendant [l Porch (Wall Mounted)
B chandelier [ Other [ Close to Ceiling Mount [l Cove Mount [l Other

Luminaires V2.0 By Type
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https://data.energystar.gov/Active-Specifications/LumPieFix/9aj8-5my5
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ENERGY STAR. The simple choice for energy efficiency.

» Minor point revision doesn'’t affect products already
certified

« Addition of updated standards
— IES LM-80-15
— IES TM-21-Addendum B
— ANSI C78.377-2015 Updated CCTs
» Other Considerations
— ANSI Driver Robustness Test
— Shipping with Directional ENERGY STAR Lamps
— Start time accommodation for fade to on products

NERGY STAR

January 2016

Objectives & Key Changes

Streamlined & Simplified

*  Forget what you know about ENERGY STAR Luminaires - Version 2.0

is an entirely new way to certify luminaires.
* Removal of socket restrictions
*  New option to satisfy most testing requirements by including an
ENERGY STAR Certified Lamp
Sample size reductions for 11 requirements
New ways to share test data among similar products
Aligned requirements for cove and under cabinet lights
Simplified minimum light output requirements
Removal of separate commercial levels

New certification pathway

1. Take afixture with 3. Pass thermal test (if
standard ANSI socket enclosed)
2. Insertan ENERGY STAR 4. Get packaging approved

Lamp that is rated for the 5. New ENERGY STAR
type of fixture certified Luminaire!

=

Adjusted scope & increased flexibility
*  Expanded definition of LED Light Engines
»  Additional retrofit-kit products added for wall sconces and ceiling
mount luminaires
*  Testing guidance for measuring color-tunable luminaires
*  Elimination of exemption to ship without light sources
*  New controls section with criteria for connected luminaires

Key Milestones

Starting December 1, 2015 All new Luminaires must be certified to V2.0
June 1, 2016 Luminaires V2.0 Effective Date

Resources

Other changes

P Outdoor products can be decorative or
directional (testing exemptions for Dark Sky
compliant products)

» Downlight retrofit kit testing revised to represent
worst case can installation per UL1598C

P Positive RY requirement for SSL
B> Adjusted color angular uniformity requirement
B I

= For more info visit www.energystar.gov/luminaires or contact: lighting@energystar.gov.

) United States )
w Environmental Protection
Agency
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Market Penetration (in%)
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More than half of
sockets in the U.S.
still have an
Inefficient bulb

Pdt

Bcr candescent [} Halogen

NEMA Lamp Indices — 2016 Q2
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ENERGY STAR

ENERGY STAR Lamps Version 2.0 I

513 (1%) (30)

G256 (1%) (45)

CA1D (2%) (54)
PARSOS (2%) (58)

* Final December 31, 2015 OPEN FOR BUSINESS Effective Jan PARSD 2%)©6)
2017 R20 (3%) (99)

* More than 2600 lamps have been certified to Version 2.0! 10 %) (10
— 830+ Omnidirectional BRED (4%) (108
* Increased efficacy levels for all lamp types.

» Expanded scope: connected lamps, color tunable lamps, self-
ballasted induction-driven electrodeless lamps, 2200K & 2500K amsot sy 121,
filament.

* Improved alignment with the Luminaires V2.0 specification.
* Allows for use of DOE test procedures Paran 7% 190)
« Standby limits for connected lamps e
* Adjustments to omnidirectional lamp criteria to allow for cost

A10 (26%) (BE1)

A21 (4% (118)

PAR3E (10%) (257)

MR1E (5%) (134)

PAR1E (9%) (248)

reductions while maintaining high levels of quality: B @own @ecc @oo @ @ @ e
omnidirectionality, power factor, lifetime B e e, s W
- Learn more at energystar.gov/lamps. Check out the [ist. Lamps V2.0 By type
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https://www.energystar.gov/lamps
https://data.energystar.gov/dataset/ENERGY-STAR-Certified-Light-Bulbs-Version-2-0/ebgj-qsf7
https://data.energystar.gov/dataset/Lamps2-0CountPieSorted/pfp2-8u79

Hangzhou Junction Imp. and Exp. Co., Lid |

Smart Energy Salutions |
Torchstar Corporation |
Lighting Science Group, Cong'|;
Xiamen Longstar Lighting Company, Lid.
SIGH TWENTY HAMDS IMC
Eco LED Bright, Inc.
Cutrace Technology Co. Lid.
Uninex
Owverdrive Electronics PVT. LTD.
Bult Star
Westinghouse Lighting Corporation
Litecomr Global Inz
Reno LED Lighting
AM Conservation Group, Inc.
Euri Lighting
Turolight Inc.

Core Products Canadsa Lid.
Matr: Lighting Lid.

Zhe Jiang Twinse| Electronic Technology Co Lid
Philips Lighting Morth America Corporation
Plusrite USA

Topstar International

Halzo Lighting Technologies
Green Creative
Hyperikon Inc.
LUMO LIGHTING LLC
Curtis Mathes Inc
Hangzhou Yuzhong Gaohong Lighting Electrical Equipment Co...
TW Lighting
Meijer Distribution, Inc.
“fankon Lighting, Inc.
HONGKONG CHITE TRADE CC., LTD
Standard Products, Inc.
Meonlite Electronic & Lighting (H.K.) Lid.
Kobi Electric
Energetic Lighting Inc.
Sunshine Lighting
Krut Systems LLC
Shenzhen Chinlighting Technolog
EarthTronics, Inc.
Whalmart Stores, Inc.

[ The Home Depct [ Maxiite [l Technical Consumer Products, Inc. (TCF) -
[ GELighting [l LEDVANGCE, formerly OSRAM SyLvaNla [l Feit Electric
B Greenlite Lighting Corperation [ SATCOMUVD
. Bravoled Lighting Manufacturing Co., Lid . EiKO Global, LLC
B Conglom, inc. [ Cree, Inc. [ Topaz Lighting [ Fujian vDJ Light Co., Lid.
B shenzhen MTC Optronics Co., Ltd ] Walmart Stores, Inc.
B EarthTronics, Inc. [} Shenzhen Chinlighting Technology Co Ltd b

ENERGY STAR Partner

The Home Depot
Mazte

Technical Consumer Products, Inc. (TCP)

GE Lighting

LEDWVANCE, formery OSRAM SYLVANIA

Feit Electric

Greenlite Lighting Corporation

SATCO/NNWD

Bravoled Lighting Manufacturing Co., Ltd
EiKO Global, LLC
Conglom, Inc.
Cree, Inc.
Topaz Lighting
Fujian ¥ Light Co., Lid.

<EPA

Other [<1%) 4]
0.7 [3%) (28)

0.8 (8%) (55) —— &

0.5 (7%) (82)

1{17%) (137)

0.0 (34%) (513)

Bos oz os [ o7 [ Othe

Power Factor (A-lamps)



https://data.energystar.gov/dataset/Lamps2-0CountPieSorted/pfp2-8u79
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ENERGY STAR

ENERGY STAR Lamps Version 2.0: Click link for updated tables
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https://data.energystar.gov/dataset/Omni2-0EquivByCCTUpd1/87wp-2va9
https://data.energystar.gov/dataset/Omni2-0EquivByCCTUpd1/87wp-2va9
https://data.energystar.gov/dataset/Omni2-0CCTByCRI/6sz4-qqux
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NERGY STAR

ENERGY STAR Lamps 2.0 Update Sept 2016

A-Lamps: 85% are Dimmable A-Lamp Lifetime

Other (=1%) (2) r—’—_l

15000 (28%) (227)
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https://data.energystar.gov/dataset/Omni2-0StBarDimbyCCT/ct3k-qtf3
https://data.energystar.gov/dataset/Omni2-0LifetimePie/nh6k-pbhc

ENERGY STAR Lamps Version 2.1 Revision 2017

ENERGY STAR. The simple choice for energy efficiency.

* Considerations:

Wou

New allowable variation: LED
Directional Lamp lifetime

ASSIST metric for assessing the direct perception of light

source flicker
ANSI Driver Robustness Test
New CIE color metric

NEMA Temporal Lighting Artifacts (TLA) Standard

SSL7B
CFL measurement temperature range

Estimated start Q1 2017

|d not impact products already certified

Additional testing would involve reporting results for EPA evaluation

to help inform future requirements

enerqystar.gov/lamps.

<EPA

ENERGY STAR® LAMPS
SPECIFICATION V2.0

April 2016

Key Updates

Higher Efficacy Targets

«  The current lighting market presents an opportunity for additional efficiency gains,
which can be made by raising efficacy levels for all lamps—uwithout sacrificing
performance or cost.

«  Reported values for each lamp model shall meet the applicable requirement in the
table below.

Minimum Lamp Efficacy (initial Im/W)
CRI>90 CRI <90 Key Benefits
Omnidirectional 70 80 P> Greater energy savings.
Di'e':ﬁ“!"" 61 0 - Expanded choices for
Decorative 65 consumers; connected,

color tunable, and vintage
filament style LED, as well
as greater flexibility for
lower-cost high-quality
LED bulbs.

Broader Scope and Product Eligibility

+ EPAexpanded the scope of the specification to include
connected functionality, color tunable lamps, additional socket
types, and lamp shapes like the popular vintage filament style.

«  Abroader variety of high-guality lamps are now eligible for
ENERGY STAR certification.

New Lifetime Requirements

«  The minimum lifetime L70 requirement for omnidirectional and decorative lamps is 15,000 hours, while the minimum requirement for
directional lamps is 25,000 hours.

Improved Harmonization between ENERGY STAR Lighting Specifications

« EPAaligned the lamp specification with the ENERGY STAR Luminaires V2.0 specification in several key areas, including: color rendering,
start time, and run-up time.

Timeline

«  Effective immediately, manufacturers can certify eligible products to Lamps V2.0. After July 1, 2016, certification bodies will no longer
certify to version 1.1. Any lamp manufactured as of January 2, 2017 must be certified to V2.0 to bear the ENERGY STAR mark.

Alignment with DOE Pending Test Method for LED

«  EPAreferences the upcoming DOE Test Procedures for CFL and LED lamps. That means upon their finalization, these test procedures can
be used for ENERGY STAR certification.

«  Forconsistency, EPA aligned reported performance figures with DOE and FTC for all lamps, including those not covered by the current
regulation.

Resources: For more information, visit: energystar.gov/lamps or contact: lighting@energystar.gov.

a United States
w Environmental Protection
Agency


https://www.energystar.gov/lamps
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ENERGY STAR

Calculator & Certification Tool Updates L 180°

* TM-21 Calculator updates
* New TM-28 Calculator
* New calculators for omni and deco lamp distribution

* ENERGY STAR Requirements for Using LM-80:
comments due November 18, 2016

R4
v 130°

i 0° Drawing not 1o scale
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ENERGY STAR Lighting Webinar Series
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ENERGY STAR

Understanding and Addressing Flicker

February 25, 2016

DI’_ J ames Ga| nes 218 Stakeholders Attended
Certification
Senior Principal Engineer, Philips Lighting Utility or EEPS, Bo_lc_igsatir:gor

25,16%
Laboratory, 30,

19%

“Temporal Light Artifacts (Flicker + Stroboscopic Effect)”

Dr. John Bullough

Director of Transportation and Safety Lighting Programs,
Lighting Research Center

“Indirect Flicker Perception: Stroboscopic Effects from Light
Source Flicker”

No response,
15, 9%

Andrew Bierman
Senior Research Scientist, Lighting Research Center oot Braa

Owner Partner,

“Quantifying the Detection of Directly Perceived Flicker” 53, 34%

Other, 34, 22%
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ENERGY STAR

Evaluating Color Quality

March 31, 2016
189 Attendees

Jean Paul Freyssinier

. . . . . Utility or
Senior Research Scientist, Lighting Research Center EEPS, 37, Certification
23%
“Communicating Light Source Color Properties for General o e
lllumination” Class A Color” » L%%oqazt(c}}ry,

Dr. Michael Royer

Lighting Engineer, Pacific Northwest National Laboratory

(PNNL)

“Evaluating Color Rendering with TM-30”
Other, 54,

34%

Dr. Yoshi Ohno Product

Brand Owner

NIST Fellow, Sensor Science Division o rarer 49
(President, International Commission on Illlumination)

National Institute of Standards and Technology (NIST)
“Color Quality of Lighting and Metrics — Where are we going to?”

<EPA
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Latest Trends in Connected Lighting

May 26, 2016

. 188 Attendees
Tom Hamilton Cerifcaton
Vice President of Marketing, Ketra ) LJS%’:SW
“Connected Lighting” ity oFEEPS 12%

26%

Amanda Parrilli

Director of Strategic Development, The Home Depot
“Connected Lighting”

Other

Michael Poplawski

Senior Engineer, Pacific Northwest National Laboratory
(P NN L) Product Brand

Owner Partner

“Technology Keys for Connected Lighting” 35

23%

39%
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ENERGY STAR

Follow-Up: Understanding and Addressing Flicker

June 30, 2016

Alex McEachern 131 Attendees
|
Fellow, IEEE and Convenor, IEC, Power Standards Lab ELétIIDIg (frs, Bceéﬂﬁcagfn
15% ody and/or
“Flicker: Electric Power Perspective On the World” Testing
Laboratory,

22,18%

John McHugh

McHugh Energy Consultants Inc.

“Measuring Flicker: California’s JA10 Test Method and Its
Uses”

Andrew Bierman
Product

Senior Research Scientist, Lighting Research Center  Brand Owner

. . . . Partner, 46,
“Measuring and Assessing Light Source Flicker” 389

Other, 35,
29%
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Follow-Up: Evaluating Color Quality

July 28, 2016
. 88 Attendees
Mark Lien

Utility or EEPS

Industry Relations Manager, llluminating Engineering Society el

“How do we know what won’t disappoint?”

Other

Dr. Mark S. Rea

Director of the Lighting Research Center (LRC) and Professor of
Architecture and Cognitive Sciences, Rensselaer Polytechnic Institute

“Evaluating Color Quality (Part 2): Food For Thought”

43%

Product Brand
Dr. Kevin W. Houser .
Professor of Architectural Engineering, The Pennsylvania State 0
University Certification Body
Editor-in-Chief, LEUKOS, the journal of the Illuminating Engineering Society anﬂgggwg
“Color Preference: What Light Source Spectra are Less Likely 4%

to Disappoint?”

aa




o

ENERGY STAR. The simple choice for energy efficiency.

ENERGY STAR

The State of Dimmable LED Lamps

Ethan Biery August 25, 2016
Design and Development Leader, Lutron Electronics 196 Attendees
“Improving phase-control dimming of LEDs” Certification
- Body and/or
Utility or EEPS, Testing
36, 21% A Laboratory, 15,

8%

Tom Stimac

Chief Innovation Manager, GE Lighting
“The State of Dimmable LED Lamps”

Jennifer Dolin
Product Brand

Manager of Sustainability and Environmental Affairs, g 250"
LEDVANCE Corp (formerly OSRAM SYLVANIA)

“NEMA SSL7A Marketing Guidelines Project Update”

Other, 73, 42%
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ENERGY STAR

The Quest for a Short Term Reliability Test

. 107 Attendees
Nadarajah Narendran September 29, 2016 I
Director of Research, Lighting Research Center (LRC) P Tacting |

Laboratory,

“A Short-Duration LED System Life Test” 18, 18%

No Response
32%

= Mike Ting
Senior Principal Energy Consultant, Itron
= “CPUC LEDs in Real Fixtures Test Study Update”
Utility or
Product Brand Owner

Dr. Jianzhong Jiao EEPS, 4. 4%
Partner/Manufacturer,

JZJ Consulting 24,23%
“Short-Term Reliability Tests — Standards Development”
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Follow-Up Webinar: Latest Trends in Connected Lighting
December 29, 2016 from 1:00PM - 3:00PM EDT

This follow up webinar will cover the rapidly changing market for connected
lighting. During this webinar, we will discuss the market for residential
connected lighting and any considerations for utility programs. We will

explore the performance and presence of ENERGY STAR certified
connected lighting products in the market.

Lara Bonn

Efficient Products Strategy & Planning Manager
Efficiency Vermont

Philip Smallwood

Director of LED & Lighting Research
Strategies Unlimited

<EPA
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ENERGY STAR Lighting Verification Testing Update
Overview of results to date

Heightened
Quality
Assurance
Oversight

Compliance Rate
Monitoring and
Communication

Increased
Source-based
Testing

Product Control
Measures

<EPA
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ENERGY STAR

CFL Verification Testing Recap
* Program History:

<EPA

2010 - 2014: Verification testing conducted annually for 20% of CFLs under the
ENERGY STAR CFL Third Party Verification Testing Program

2012: Results show failure rates that were higher than average than other ENERGY
STAR product categories

May 2013: EPA publishes OEM Performance Assessment, which outlines test
results and performance trends from the CFL testing program. Key findings include:

« There is significant testing performance variability among CFL OEMSs
» Consistent production of high-performing products is achievable

« EPA can address quality control issues through enhanced compliance monitoring
efforts

December 2013: EPA launches CFL Heightened Oversight program
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ENERGY STAR

CFL Verification Testing Update

« 550 CFLs tested (2010-2015) ENERGY STAR CFL Verification Testing Disqualification Rates 2010-2015
* 3 Years of Heightened Oversight
40% 38%
35%
9% 30%
30%
Compliance Rate He&ghﬁgtned E 25% 23%
Monitoring and Ass:?aln\::e 5
Communication Oversight g 20% - -
£ P
8 15%
| q 10%
S Aereese Product Control
ource-based Measures
Testing 5%
0%
2010 2011 2012 2013 2014 2015

<EPA



CFL Heightened Oversight Program Overview

* Objective: Ensure that CFL OEMs that supply products
associated with the ENERGY STAR label are aware of their
testing performance

* Description:

* EPA issues annual individualized letters to CFL OEMs that
provide recaps of verification testing performance



CFL Heightened Oversight Program Overview

Heightened Quality Assurance Oversight

* Objective: Enhanced oversight of products from sources
with demonstrated quality assurance vulnerabilities
* Description:

* Labelers of CFLs that fail verification testing are subject to
heightened control measures if the failed product is
sourced from an OEM with below average performance

* Labelers required to submit additional documentation of
guality assurances covering models from source




CFL Heightened Oversight Program Overview

Increased Source-based Testing

* Objective: Enhanced testing of OEMS with history of below-
average performance or limited verification testing exposure
* Description:

* CFL models sourced from OEMs with history of below-
average performance given greater consideration for
verification testing nominations

* CFL models sourced from OEMs with few products tested
in CFL testing program sought for additional testing




CFL Heightened Oversight Program Overview

Product Control Measures

* Objective: Minimize the impact of disqualified CFLs on
consumers
* Description:
e Continued requirement of corporate certification
detailing measures undertaken to manage distribution of
disqualified models



CFL Heightened Oversight Program Results

N\
‘ Heightened Oversight of CFLs conducted from December 2013 to date
\

EPA issued annual compliance rate notification letters to 36 unique OEMs from 2013 -
2016
|
‘ 18 CFL labelers contacted regarding additional quality assurance requirements

[

Disqualification rates have decreased by nearly 50% since 2013
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ENERGY STAR

Luminaires Verification Testing Update

Testing from 2013-June 2016 Failing most frequently

— 674 Luminaires tested — Efficacy
— From 2013-2016 — Max driver temperature
— 56 disqualified — Ballast temperature
% — Color gngular uniformity
(wiaan,, — Start time
W B — Lumen maintenance

™ | _ CCT

<EPA
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ENERGY STAR LED Lamp Verification Testing Update

Summary to Date What requirements are lamps failing to meet?

* 440+ LED lamps subjected to VT from 2013 to date + 2014-2015
— 201 Completed 239 Ongoing (2016 testing) — Lumen maintenance

* 48 lamps failed one or more — Failure to meet equivalency claims
requirements

— 31 lamps failed only one * Light output or Center beam intensity

requirement » 2016 failures so far
— 14 lamps failed two requirements — Luminous intensity distribution ——
— 3 lamps failed more than two — Center beam intensity

requirements
« 77 partners had products tested
— Failures cut across 31 partners (22 OEMS) u_./]
—  >60% partners had no failures g
— 0 lamps failed efficacy
— 0 lamps failed rapid cycle stress testing

— Exceeding ANSI Lamp dimensions

<EPA
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ENERGY STAR

ENERGY STAR LED Lamp Verification Testing Failures by Requirement

Summary Results by Test: All Lamp Types

2
7
200 [ L 4
180 16
160
1
140
L
LT} 120
=
=
S 100 ! 194 198 195 196 200
5 177
80
= 150 149
=
= 60
: 94
40
20 50
0
Efficacy Light Qutput Center Beam Elevated Luminous Correlated Color Color Color Angular  3000-Hour 6000-Hour Rated Life Rapid Cycle
Intensity ~ Temperature Intensity Color Rendering Maintenance  Uniformity Lumen Lumen
Distribution Temperature Index Maintenance Maintenance
M Passed W Full Failure ® Marginal Failure
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ENERGY STAR LED Lamp Verification Testing Failures by Requirement

3000 Hour Lumen Maintenance Results 6000 Hour Lumen Maintenance Results
100% 100%
Spec requirement = 95.8%
95% [ ] 95% .
. . Spec requirement =91.7%
Marginal criteria = 90.4‘%‘ | P 9 2
90% | 2 87.8% 90%  Marginal criteria 286.5%! >86.7%
5 85% ﬁ 85% H >81.8%
o ! o Y
i i
& 80% L & 80% s
[+8] [+8]
(=) (=)
= =
T 75% g 75% .
[+8] [+8]
= = °
o 70% © 70%
3 2 ]
= =
18] 18]
£ 65% E 65%
=3 =3
- . -
60% 60% ®
55% 55%
50% 50%
25,000 Hours 15,000 Hours 25,000 Hours 15,000 Hours
Rated Life Rated Life
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ENERGY STAR

Early Certification Lifetime Testing Failures per OEM, by year

8

1 1 1 1

H § B B B
C E F E

2012 2013 2014 2015 2016
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ENERGY STAR

Other Lighting Initiatives & Plans for 2017

— Dimming research

— Flicker work & test methods

— Scoping residential controls

— Continuation of technical webinar series?

— Connected home future cross product webinar series?

<EPA
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Thank you!
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