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Background

ENERGY STAR

« 2009 EPA-DOE Memorandum of Understanding
— Enhance the ENERGY STAR program
— Facilitate better inter-Agency coordination
— Expand labeling coverage
— Update specifications regularly
— Enhanced product testing requirements
— Recognize super efficient products

— Governing Council:

 EPA Assistant Administrator for Air and Radiation

« DOE Assistant Secretary for Energy Efficiency and
Renewable Energy
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http://www.energystar.gov/mou

Lighting Integration Proposal
(December 2009)

ENERGY STAR

« ENERGY STAR Qualified Lighting: An
Integration Proposal
— Luminaires specification proposed
— To consolidate existing specifications

— To extend technology neutrality — a key ENERGY
STAR principle — to lighting specifications

— Products using various technologies competing on a
level playing field

— ENERGY STAR label should have the same meaning
regardless of technology employed
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http://www.energystar.gov/ia/partners/downloads/mou/ENERGY_STAR_Qualified_Lighting_An_Integration_Proposal.pdf
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ENERGY STAR" Program Requirements for Luminaires
Eligibility Criteria - Version 1.0, DRAFT 1
PUBLISHED _month_day_, 2010. EFFECTIVE _month_day_, 2011.

‘Note: For purp P A mEﬂlm TR "
1o luminaies@enerayatar ov, wih “ENERGY STAR L in the subj
Your Pri Contact Inf: on

To effectively communicate important news to our partners, the ENERGY STAR program needs your help keeping your company's

contact inforrmation up to date. R is one of your parner commitments and it's easy to do: please visit www energystar govipartners, and

use My Account Login.
Scope of This Specification

The ENERGY STAR Lummin ai (this sp ion”) covers the luminaire types outlined below. Qualification s Emited to
luminaires below a total input power of 250 watls. This npoaﬂcnlim replaces the ENERGY STAR Residential Light Fistures and Solid
State Lighting specifications,

+  Directional applications:
o Residential grade luminaires, specifically:
= covemounts
=  downlights (recessed, pendant or surface mount)
* outdoor post or arm-mounted luminaires
= swrface mount with directional heads)
= under cabinet luminaires

inseparable luminaires are evaluated as di definitions.

-H shelbmounted task lighting

-directional applicatiors:
o Residental grade luminaires only, examples:
= Indoor:
«  bath vanity
= ceiling and close-to-ceiling mount
« chandeliers
= wrapped lens (typ. uorescent w/ aerylic)
= linear strips (no secondary opties)
»  pendant mounted
*  portables, including torchieres
+  wall sconces
= Outdoor:
»  outdoor porch
+  outdoor pendant
*  outdoor security

wEPA

» Total input power
< 250 watts

Delineates between
directional and non-
directional luminaire

types
Directional includes

some commercial
scope
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Luminaire Categorization Scheme g3

ENERGY STAR

ENERGY STAR
Luminaires V1.0
| |

| | | |
Directional Non-Directional
(tightly specified) (examples below)

[ Residential ] [ Commercial ] [ Bath vanity
l Downlights (recessed, l Downlights (recessed, .
pendant, surface) ] pendant, surface) ] [ Chandeliers
Surface mount Under cabinet Portables
w/ directional heads inc. torchieres
—[ Inseparables ] —[ Portable Desk Task ] [ Linear strip

[ Outdoor porch

Ceiling &
close-to-ceiling
—[ Decorative pendant ]
—[ Wrapped lens ]

[ Cove mount

Outdoor post
or arm mounted

—[ Wall sconces
—[ Outdoor pendant

1 T

[ Under cabinet

T 1 T 1T T

[ Outdoor security
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LRC / NEMA / ALA Round Table Discussion
March 4,

2010 @ NEMA, Rosslyn, VA

ENERGY STAR

* Luminaire categorization scheme based on industry round table
discussions.

- EPA engaged the Lighting Research Center (LRC) at Rensselaer
Polytechnic Institute to organize a round table discussion.

« Hosted with National Electrical Manufacturers Association (NEMA)
and the American Lighting Association (ALA), attendees (30 total)
included:

wEPA

manufacturers of solid state and incumbent light source technologies,
luminaire manufacturers, residential and commercial
energy efficiency program representatives including
— Consortium for Energy Efficiency
— American Council for an Energy-Efficient Economy,
testing laboratory representatives, including
— National Institute of Standards and Technology
luminaire designers,
lighting retailers,
and representatives of LRC, NEMA, ALA, EPA (DOE unable to attend)



LRC / NEMA / ALA Round Table Discussion
March 4, 2010 @ NEMA, Rosslyn, VA

ENERGY STAR

« Goal: participants to engage in a constructive dialog about testing
requirements for the ENERGY STAR Luminaires specification, with
careful consideration of the differences between decorative and
functional fixtures.

* Full meeting notes available at www.energystar.gov/luminaires



http://www.energystar.gov/luminaires

Luminaire Categorization Scheme g3

ENERGY STAR

ENERGY STAR
Luminaires V1.0
1|
| |
Directional Non-Directional
(tightly specified) (examples below)
| & |
Residential Commercial Bath vanity ——— Ceiling &
close-to-ceiling
Downlights (recessed, Downlights (recessed, . .
Cove mount —— pendant, surface) % pendant, surface) Chandeliers mmmfmm | Decorative pendant
Outdoor post Syrfac_e mount % Under cabinet ) Portabl_es - - Wrapped lens
or arm mounted w/ directional heads inc. torchieres
Under cabinet —— Inseparables % Portable Desk Task Linear strip ——— Wall sconces
Qutdoor porch —— Qutdoor pendant
Outdoor security %

* Directional luminaires:

— Designed to illuminate target Non-directiqnal Iuminairgs: .
surfaces — Not designed to deliver a specific

— Conventional to measure & report amount of light to a target, or in
luminous intensity distributions specific direction

— — Luminous intensity distributions
Sﬁ?cesrally do not feature colorful celdom measured

o — Evaluated by luminaire — Off-white, stone, colorful optics
!i."’lEPA performance including optics — Evaluated by source performance 4
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Luminaire Categorization Scheme g3

ENERGY STAR

ENERGY STAR
Luminaires V1.0
| |

| | | |
Directional Non-Directional
(tightly specified) (examples below)
| |
| | | |

[ Residential ] [ Commercial ] [ Bath vanity ]— —[ closc,;ee-ltlclnrlgegi;ing ]
l Downlights (recessed, . l
’ pendant, surface) ] [ Chandeliers
—[ Under cabinet ]

~ -
&l Portable Desk Task |)

e —

/f Downlights (recessed,
\ pendant, surface)

[ Cove mount

Outdoor post
or arm mounted

[ Under cabinet

e ——

Surface mount
w/ directional heads

B )
N p—

]— —[ Wall sconces ]
[ Outdoor porch ]——[ Outdoor pendant ]

[ Outdoor security

wEPA
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How to Use This Document orfi

ENERGY STAR

« Steers user towards
applicable performance
requirements

* Explains usage of :
GU24 integrated lamps mmmm

Luminaire ranutaciu mnﬂ abet se ENERGY STAR qualifed GU24 based lamps featuring integral bnllaslsnrdrluemhmaet
beﬂ amps. EP)

Seeﬁ.pﬂm for perlormance requirements for GU24 based inl reg la
mtends to place GLI24 requin trrmlnlh forthcoming ENERGY STAR Lamps specification, at which time Append

» Explains structure of S
document 4

° Exp lains use of i T B D

wEPA 7



Table of Contents

ENERGY STAR

—— e et ¢ EaCh heading iS d
hyperlink to sections

Verfication Testng Program .,
Technical Moles..........coooooooes
Future Specification Revisions .

felerence Standards and Test Procedures

Photometric Performance Reqmrmms

rmm! Non Uuraclronﬂ Lummm
Luminous Efficacy Requirements: Directonal Lurmnaies
Residential: Fluorescent and Sofid State Sources Only ..

Luminous Efficacy Requirements: Directonal Lumnaires ..
Commercial Fluot & Sold State Sources Only.

Light Source Lite F nts. Ditectional and Mon-Directional Luminaires......

Lumen Maintenani rments. Directional and Non-Directional Luminaires -

Correlated Color T re (CCT) Regquirements: Dwectional and Mon- Ehradlonll Indoor Lummnm-s

Color Rendering R nts: Directional and Men-Directional Indoor Luminaires. o

Color Angular Uniformity. 0 Solid State Indoar Lumi Only

Color Maintenance: Sold State Indoor Luminaires Only .
and MNan- Dﬂﬁmﬂ"l.lllﬂll\ﬂlf”

Electrical Parformance Requirements___

rectional Luminaires

Source Run-up Teme: Divectional and Non Directional Luminaires. 4

Lamphaolder Requirements: Directional and Non-Directional Luminaires. ..

Omrnlng Directional and Mon-Directional Luminaires.
Photosensor Controls: Directional and Mon-Directional Outdoor Luminaires Only

Power Factor: Directional and Nen-Ditectional Lumninaifes. ...

Transint Protectan: Directional and Non-Directional Luminaires.

Lamp Current Cre!t Factor; Di and Maon-Directional L = -
aff. Consumption Requirerments: Directional and Non-| Duecnonm Lurranaires ... - 27
Operating me Directional and Mon-Directional Luminaires 28

-20-

Baltast/Driver Renlaoeabllny Directional and Non-Directional Luminaires. ..

El an: Rar.hn Frequency Interference’ Dmecmnal and Nun.n.recnonal Luminaires.
naires. . iy
< Thermal F'edorrnincequulmms ...
Termeﬁlule during Normal Operation Inside Lumnme; -
Temperature: Directional and Non-Derectional Qutdoor Luminaires
Requirerments. .

i
Indoor Lumninaire Safety - Halerad Luminaires .
Oubdour Lulrmaum Safety . e

s Directional and Men-Directional Luminaires .

aebpksBaBuBibLEE

I\I\

W‘arramy Raqummnmmmnsla 3 L Directional Luminaires. .

GU24 Intagrated Lamp Requiremants For ENERGY STAR QUBITIHION ...........ooroooosrss oo ~37-
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Definitions, Qualification Process

ENERGY STAR

Definitions

ALA: American Lighting Association
ANSI American National Standards Institute
| The maximum distance botween the points inside the luminaire where ight escapes the luminaire
- Aliance for Soid State Systems and
American Socaety for Testing of Materials,
llast Frequency. The number of waves or cycles of electromagnetic radiation per second, usually measured in Hz. (Lighting
Fundamentals Handbook, Electric Power Research Institute, 1982)
device used with an electric-discharge lamp to obtain the necessary circut conditions (voltage, current, and waveform) for
starting and operating, (IES RP-16-05)
CFL: acompad nuorewumamp {pin based o sell- mlhm screw base)
CIE © de [Eclairage an L
m.kwuemkxmeaﬂeclolaml the color of objects
oormmon wath their color appearance under a reference light source. (IES Handbook 87 Edition)
I Rl amenmoflnem«wmmmmmen-lumnmwmmmmma
unrrperedmﬂmeamobpcumn dluminated by a reference source of color NES kg

Edtion)
A luminaire using a Class A power sunp'v
The absciide y whoss icity mast nearly that of the
light source. :IES Handbook 8 Edition)
ighting comprising light sources shiekded by a ledge or recess, and distri light aver the celling and
uppet wall {IES RP-1605)
A lamp with an mqmlbalhstamla over the bare glass tube.

CS5A Canadian Standards Associatiol
Lighting invaling Iummalra‘ that distribute B0 to 100 percent of the emitted light in the general direction of the surlace
to be iluminated. This term usually refers to ight emitted in a downward direction. (JES RP-16-05)
Direct Lighting
Directional Lumlnalm See Direct Lighting.
small drect lighting wnit that directs the ligh! downward and can be recessed, surface mounted, of
suspended. (IES RP- !6—0‘5}
A ballast generally invelving high-frequency switching that is by active

etc), and with the lamp ballasting impedance provided by a sedes of capactve o inductive reactance appropriate for the hlnn mhnn
frequency. “Ballast” also refiers to other drivers or supplies that operate lamp technologies other than fluorescent. (CSA C22.2 Mo
|mae UL 1993]

amp: A lamp unit that integrates the lamp and i#ts ballast It does not include any replaceable or
mlelthangeﬂble paits, and utiizes the ANS| standardized GU24 base

. A term for a lamp-ballast unit that includes a ballast with the ANSI standardized GU24 base type
paired with a standard pin based lamp. The bafast and lamp are saparable, with the ballast designed to accept replacement pin based
lamps.

=3 El G

IES llurminating Engineering Society.

Initial Performance Valuas The ic and electrical istics at the end of the 100-hour aging period in a 25°C test
environment.

Input Power. The power consumption in watts of a ballast and f lamp or lamps, as in with the test

procedures specified in ANSI Standard C82 2-1884
- Lumninaines featuring solid state lighting companentry which cannat be replaced and thus require replacement
of the enbre [urmnaife.

A pairing of one ballast with one or mare lmps that can operate simulaneously on that ballast A unique
platform is defined by the manufacturer and model number of the ballast and lamp(s) and the quantity of lamps that operate on the
baltast A lamp ballast platiorm also may refer to a lamp with an integral ballast, such as a GLU24 basad integrated lamp.

Lamp Current Crest Factor. For 80Hz operation, the ratio of peak lamp cument to the roct mean square (RMS) lamp current. For high-
frequency (HF) operation, the highest peak lamp of the ion envelope (when over a full ine voltage cycle) to
the root rneannq‘m (RMS) of the lamp current.
Lamp: A genesic term for a man-made radiation. By ion, the term is also used o dencle sources
that ragiate in regions of the spectrum adjacent to u-evwble * (IES Handbook & Editan)

A component of a luminare, which supplies power to the lamp and also holds the lamp in place.

Lampholder
LED: See light ammmu dnde

y of LED of dies on a printed circull board or substrate, possibly with
optical elements and iddlhﬂal thermal, mechanical, and electrical interfaces that are intended to connect fo the load side of a LED
driver. Power source and ANS| standard base are not incorporated into the device. The device cannot be connected directly 1o the
branch cireuit. (IES RP.16-05 Addendum b)

Electronic components designed to control a power source by adjusting eutput voltage, current or duly cycle to
switch or otherwise control the amount and characteristics of the eloctrical energy delivered to a LED package (component) or an LED
array (module). LED control circuitry does include power scurce. (IES RP-16-05 Addendum b)

LED Driver A device comprised of a power source and LED control circuitry designed to operate a LED package (companent), or an
LED array (module) or an LED lamp, (IES RP-18-05 Addendum b}

LED Driver Class Il AnLED driver that operates within Class Il limits as defined by the Eatest version of the National Electrical Code
{NEC) and the Canadan Electrical Code {CEC), (IES RP-16-05 Addendum b)

Qualification Process

Partner must test qualifying puodnﬂs and abtain to mest the listed in this jon, Refer o
the “Methods of iar " and “Required D ion” columnns in the pedormance requirements
tables to determine the rufecems shndirﬁ and required i L each . Pariners are
advised to carefully review each section, and take note of where specific criteria need not be evaluated,

The following stipulations apply.
A, Diwectional Luminaire Apphcations (see front cover of spec for specific apphcations).

= Qualified products must be essentially ientical 1o the tested product. Only limsted variation is allowed. The table below
summarizes allowable vanations

B Mon.Directional Luminaire Applications (see front cover of spec fof examples)

= For multiple luminaire models that use the same lamp ballast platform or LED light engine, only one set of test results is
required. For example, two luminaires that use the same lamp and ballast combinaton or LED light engine, but have different
trim, lens andior finish need only be tested once.

*  For flucrescent uminaire models that may use different ballasts (either in terms of the type of ballast or manufacturer), each
lamp ballast platferm oanun st underge beulmg and the test results must be submtted for qualificabon. For example, if

a parner plans to vse ballasts f) in any one luminaire, the luminaire must be tested with each
manufacturer's ballast
= For fluorescent luminaire models with one bakast type that can work with multiple famp types, the kiminaires need

only be testad with one lamp type The lamp type must sither be the one supplied with the luminaire at shipment or, if 2 lamp is
not supplied, the hglust power lamp of the lamp types ksted on the packaging. Please note that EPA expects all lamgs listed

on the comply with this ion when operating on the luminaire’s ballast To ease the burden on the
mamlhdum howuwr test data need be submitted for only one lamp type operating on the kuminaire's ballast

Mote: Thaloﬂmngmybammlmnfmwh(mmlequm

. applwed platferms as listed in the Platferm Database

P EPA fram an ndustry {ie. NEMA lamp ballast matrices)
= The rnode1 nurnbe(nfan EMERGY STAR qualified GU24 based integrated lamp.

wEPA
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Acceptable Sources of Documentation,
Verification Testing Program

ENERGY STAR

e ... R - ENERGY STAR Laboratory
e Accreditation Program being

will b listed on the ENERGY STAR
wﬂ;&lh {Spamgxl MNote ha‘| e&e requirsments are cul rrenlr er development - see updates on

Partners should e maltmng conducted by one of these listed d
- evelope

. EP& Ap| mwd PIaﬂﬂrm Bahbi T approved plal Ifo!mdatabasu lists lamp & ballast combinations and GLU24 i M.egmled
mm and pi 1o mest specmc performance characternstics Partned
rnav hwﬂmmanwof l\wodpda“bnmhu ﬂ‘vsomeofﬂw urvlna!cmrh!mancum mw's msted in the

[] ] []
dhbase use of anaaplwedph jorm will not meet all specification requirements to qualdy a luminaire. The platform .
database currently mcludes approved flusreseent lamg & ballast lamvmnn mybeexpndad m future to alse include X I I I
approved LED light engines and platforms based on other technologies. The platiorm database s available at

waww anergystar coviplatiorm

: Ermem e ———— verification testing program

this type of partners should industry 1o obtain the EPA-appi
aq ad(orussmmENERGYSTﬁR brrmB.PanelsnuyusemeN‘EMﬁl\LALmD and Ballast Matrices a: aswroefu

wwwwwww R 0 SRR being developed

= Atestreport from an OSHA NRTL Cx for satety muist corme frem an OSHA NRTL
lal tary,

Y T S . — First draft to be distributed with
o T BT ST e T o the second draft of the

progr ENERGY STAR labeled products.
These b vd finalized i 2010,

o Luminaires spec
'"""”:’:::”“m“" - www.energystar.gov/testingandverification
T T PUE L S * Approach to ‘approved’
- IBD platforms, and matrices of
lamps & ballasts will be
e w?fr‘&%ﬁ—é‘zrim strengthened; details in
ﬁ;‘%"ﬁm e subsequent draft

Verification Testing Proaram

mmmmmmmmmmmmmmmmmmm
rification Testing Program (first d
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Technical Notes,
Future Specification Revisions

ENERGY STAR

Technical Notes

. P A e O ra e S a re f I The |ist of conditions below s referenced in the "Required Documentation” column for cénain performance requirements detaded in this
I I l ( : l I ( : l I specification.
171 Laboratory test results must be produced using the specific lamp and baVast or LED package(s), LED module(s) or

LED amay({s) and LED driver combination that will be used in production
12] MNote: the laboratory used for this test rmust have a scope of accreditation that inciudes the method of measurement
reference standard for this performance characteristic.

] L]

3] Laboratory test results must be produced using the specific lamp that will operate in the luminaire and ekher the
ballast that will operate in the luminaire of a commercially-available ballast that meets the applicable ANS! ballast
requirements, if applicable, for the light source being tested.

4] Itis also intended that luminaire manufacturing partners will ensure that mar fluorescent lamp vendors mest the
mlbw\ng quality requirerments during production runs of each lamp model
The lamp mamdacturer must maintain color control such that a mmrmumofm of the angoing production {as

presented by samples tested from each nmduumn shift for the same color and when typically mluam aver

[ ] 12 rmonth period) will tall within the 7-step M. color ellipse
declared) target color.

. 2 Forthe purposes of meeting color control, the lamp manufacturer must maintain testing equipment calibrated to
internaticnal practces and standards and must comgile the ongoing color control data in @ manner such that it
can be easily reviewed upon partner or EPA request

3 Ataminimum, the lamp manufacturer's color quality control program must maintain the following data for a 3-

year period:
Test dates and sample size (minimum of two lamgs per production shift)

[]
Test results (x,y coordinates) for each sample lamp measured
. Test results (x,y coordinates) for sample lamps pictted graphically against the designated 7-step color
ellipse and available for partner or EPA review on at least a quarierly basis

new

d ﬁmmm subel.armabe that 80 percent of the data points (x y coordinates) fall within the applicable 7.step
arg to exceed this ta
15] Laboratory test rusuls must be produced using the swcl'lc ballas! that will operate in the luminaire.
16] 1,000 hour lumen maintenance and lumen maintenance at 40% of rated Ife tests must use the same samples.

» Policy about future sl ie

EPA will revise this specification should technological and/or market changes affect its value to consumers, industry, of the
environment. In keeping with current palicy, revisions to this i will e arrved at i gl EMERGY STAR
specification revision processes

L] ] ] L] ] ]
S p e I fl at I O rev I S I O I l S I S While this document currently refers to mdustry and tost f , high intensity discharge and solid state
C C I l sources, a5 now technologies emerge that have equal of better to the levels here, consistert with a g

neutral approach, EPA may amend the program requirements by adding additional 5 and test

Expiration of ENERGY STAR Qualification: During future specification revisions EPA may choose to require complete new test data
order for a luminaire to remain ENERGY STAR qualified. Mew test data may

]
and fer all n
O l | I n e be required for new, revisad andlor existing ENERGY STAR perfosmance characteristics

21



Reference Standards and

est Procedures

ENERGY STAR

Reference Standards and Test Procedures

Gascripiion
Specifications for the Chromaticity of Fluorescent Lamps
Specifications for the Chromalicity of Sod State lel.mg Products
cifications for Perfarmance of Sel-ballasted Flucrascent L
Doubie-Ci Fluorescent Lam) isional and El:cm:u Charactenstics
Sin, s0d Fluorescent Dmensional and Elecincal Charscenstics
ions e L

ciders for ric Li

Lafngh arnps
Elecinic Lamp Bakast - Line Frequency Fluorescent Lamp Balas!
Figh-Frequency Flsorescent Lamp Ballasts—Supplements

Method of Measurement of Fluarescent Lamgp Eallasts

Ballas! For High Inlenaity Discharge Lamps - Methods Of Measurement

Harmaonic Emission Limits—Relsted Power Ou Requrements for Lighti et

Recommended Prachce for Woitas in Low-\oltas Power Crcusts

ASSIST Recommends. Recarmmendations for Tesbing and Evalualing While LED Light Enpines

and Integrated LED Lamps Used in Decorative Lurninaires. Vel 4, Issue 1. May 2008,
ent

Method of Measuring and Specitying Coler Rendenng of Light Sources

G
Drectrve 2002/%3/EC of the Eurcpean Pariament and of the Councl of 27 January 2003 on Iht
E

Resiriction of the use of Certain Hazardous Substances in Elecincal and Elecironic
Eieciromagnetic inferference

Commercial Practices

Lamp Caps and Hoiders Togelner with Gauges for INe Conlrol of Interchanpenbilily and Safety —
Part 1. Lamy

Amendment 2 - Lamp Contrel Gear - Pm ¥ Pameular Rawnmuaac Supplied
Electronic Ballasts for Fluorescent Lamps.

Recommended Practice on Surge Viollages in Low-\Violtage AC Power Circuils

Electric and Photometric Measurements of Fluafescent Lamps

Pholometic Testing of Ouldedr Fluorescent Luminases

Camelated Color Temperature

Approved Method for Life Performance Testing of Fluatescent Lamps

|ES Approved Methed for Photometric Testing of Indocr Fluorescent Luminanes

Life Testing of High Inlensity Discharge (HID) Lamps

Life Testing of General Lightng Incandescent Filament Lamps

Electrical and Pholomelric Measurements of HID Lamos
Guide to Spectroradiometnc Measurements

Calor Rendering Index and Correlated Color T shure.
Life Tostin U(g le-Ended Compast Fluorescent Lamps

Elecirical and Photomeinic Messurements of Sin :—énmﬂ Compact Fluorescent 3

roved Methed Electrical and Pholometne Measwements of Sclid-State Li Products

roved Method Measunng Lumen Maintenance of L b roes

Homenclature and Defiritions for llumnating Engneer
Projecting Long Tem Lumen H!HMBRMUI.ED Packages (in drafl 52010)

Acceierated Cycing Thermal Voltage Stress

Hational Ebactric Code

Pertable Electric Luminaies

Lamp Ballasis

Power Units Other Than Class 2

Class 2 Power Uinits

uminaies

Low Vollage Landscape Light

Low Mottags | andscaps Ughtiog Byaters
Self-Bakssied Lamps and Lamp M&

Luminous Egress Path Marong Sy=)

Light Ernitting Dicde (LED) Light Suul:os for Use in Lighting Products

Summarizes all
references

Each identifier is a
hyperlink to the standard
or test procedure; many
are free

Measurement tolerances
will be defined in a
subsequent draft
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ENERGY STAR

Photometric Performance
Requirements
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Photometric Performance:
Luminous Efficacy and Output Requirements:
Non-Directional Luminaires

g T g

Photometric Performance Requirements

Luminous Efficacy an

icements: Non-Directional L uminaires

Source Type

¢

ENERGY STAR Requirement%ods of Measure@
S~ and/or Reference

) Quired DocumentaD

High Intensity
Discharge
{outdoor only)

+ metal halide

reqiirements as
outned in
apdendix A.

featuring more than
5 heads must
provide a minimum
of 450 lumens per
head.

e ——eeirHiTITON Light |
Standards
/ Source Efficacy Output
Fluorescent 2 70 LPW per Lamp-ballast Linear & circline: Provide:

¢ linear amp/ballast platform must IES LM-9-09 1. atest repgrt from a lab remosanized by CDA L

s compact rovide a minimum conduct testing for the E .

o self Zf T . Compact & self ballaste 2. a Platform Approval ReV|eW Carefu"y
ballasted ' compact: Platform Database; or
compact Cyvered and Exssiticn: |IES LM-66-00 3. EPA—gpproved document an industry
iﬁtlﬁ:()a i mr.s association, such as the :

L

{ Sample Size)z 3 |
ed |

1: Passing Test‘)AII samples must pass to qualify for
AR.

IES LM-51-00 D

Provide:

1. atest report from a laboratory recognized by EPA to
conduct testing for the ENERGY STAR program [2]; or
2. a Platform Approval Number from the EPA Approved
Platform Database: or

\Engine

provide a minimum
~F OEA hirmmanc

Note:

EDA i wesrleinms writh

conduct testing for the ENERGY STAR program [2]

e ceramic
metal halide 3. EPA-approved documentation from an industry
» high association, such as the NEMAJALA matrices.
pressure
sodium Sample Size: 2 3 lamp/allast cor samples
must be tested [1]
Passing Test: All samples must p: ify for
— ENERGY STAR.
Solid State: 270 LPW per Each LED light IES LM-xx-1x ) Provide:
LED Light LED light engine engine must 1. atest report from a laboratory recognized by EPA to 24



Photometric Performance:
Luminous Efficacy and Output Requirements:
Non-Directional Luminaires

ENERGY STAR

* Requirements are based on

source efficacy
— 270 Im/W, a 40% increase in
nominal RLF efficacy e | SR o
requirement == [ r,.mmmm
— Exception: 2 50 Im/W for e " it
dimmable or covered GU24 s = e e
integrated lamps (25% - il ==
increase over RLF) e[ [ ee———
*  Minimum light output e
requirements: AL

— 850 source lumens

— 450 source lumens per head
for chandeliers with > 5 heads

wEPA 25



Photometric Performance:
Luminous Efficacy and Output Requirements:
Non-Directional Luminaires

* 50% of qualified GU24 e

ENERGY STAR Mothods of
Source Type andlor Reforence Roquired Dacumentation
Minimum Light Standards:
Output
wscont ZTOLPW per _J} amp-tainst Tnear & circine Frowde.
» Hnvoar W plasferm must IES LM-5-08 1. o test repart from a laboratory recognized by EPA 1o
= compact platform provide & minmum conduct testing for the ENERGY STAR program (2], or
« self of 850 lumens. Compact & seif balasted 2 a Platform Appeoval Numiber from the EPA Appeoved
ballasted Excetion compact Eiatform Databrase: o
compact Covered and i IES LM-66-00 3 EPA-approved documentation &rom an industry
- (@uz1) dmmatie busten assocalicn, such o the NEMAJALA matrces
okl versions of
G4 based S Mecs e Sample Sze: = 3 lampiallast combination samples
integrated lamps . . must be tested [1]. (8]
are required fo | Provide 8 minimum
minet reduced | Of 450 lumens per Passing Test: Al samples miust pass 10 qualiy for
eficacy head ENERGY STAR
High Infensity requirements as TES L5100 :
Discharge cutlined in 1. atest report from & laboratory recognized by EPA to
foutdaor anly} appendiz A conduct testing for the ENERGY STAR program [2], or
[ ] = metal hallde 2. a Flatiom Appeoval Number from the EPA Approved
. « coramic FEiatform Datsbase; o
metal hallde 3. EPA-approved documentation from an industry
u « high associalion, such o the NEMAJALA matrces,
prossure
sodium Saze. @3 lampballast combination samples
must be tested [1]
Passing Test: All samples must pass 1o qualify for
P ENERGY STAR
Folld State: L Z 70 LW per Ench LED Ight TES Libi- 1% Prowde.
LED Light ':—q-mf engine must 1. n test report from a laboratory recognized by EPA o
Engine provide @ minimum | Note: conduct testing for the ENERGY STAR program [2]
of 850 lumens EPA Is werking with
industry to develop the Sampie Sae:
Exception: above test procedure: + 1 complete luminaire sample (LED kght engine
chandeliers instaied) (1], and
featuring more than | IES Approved Method for + 2 additional LED light engine samples external 1o
§ heads must the C of luminaire; and
provide a minimum | LED Light Engines and « Ay andior materials
of 450 lumens per | Indsgraded LED Lamps for | addticnal LED light engines in luminaire
head Electrical and Pholomelic
D 9 Properties 85 a Function of | Passing Test: All LED ight engine samples, tested in
watt Temperatire the luminaire, must pass to quaity for ENERGY STAR
Upon its publication, EPA
infends to reference ihis
] Watt nw metric. This melric is
based on the work of
ASSIST
{www Irc.rpd edulussist)
B 15 watt Cfe )

W 18 watt

019 or 20 watt
W 23 watt

M 26 or 27 watt
E 32+ watt

26



http://www.energystar.gov/ia/products/prod_lists/GU24_products_list.xls

Photometric Performance: h
Luminous Efficacy and Output Requirements: W
Non-Directional Luminaires

ENERGY STAR

« LED light engine measurement: Ehotomett petomance Requrements
— IES LM-xx-1x R B B .

— |ES Approved Method for the N o e R v - eree————
Characterization of LED Light B lmm RS EESTT EERSR o
Engines and Integrated LED Lamps R N e
for Electrical and Photometric o - L 4 A g m
Properties as a Function of T e e

aaaaaa do 3 EPA-approved documentation from an industry
high assocition, such as MM

Temperature " A e

— Based upon ASSIST Recommends T
Volume 4 - Sy (T P
— LM-xx-1x references IES LM-79-08 ok b BT o i
for photometric and electrical 3 k\f’-‘f‘..,».;~".‘:':::‘:’”’"e‘"o’f» J“.m.,,ww
measurement methods M

— To be completed prior to the effective e
date of the Luminaires specification

M euuwrwwsnuru o qualify for

nmmhn Ilhm:rymcnwmdby
testing for the ENERG' prmni?]

27


http://www.lrc.rpi.edu/assist

Photometric Performance:
Luminous Efficacy and Output Requirements:
Non-Directional Luminaires

ENERGY STAR

Lsmphalder Pcum
1 C81.62-2009 ANSI lamphoider code
2App' cable sections of luminaire manusl(s) that
for

- Time-limited incandescent B R
requirements: ;
— Halogen only

— In-line motion sensor must;

* ensure shut-off within 15
minutes

* not include any form of
override = — T

el
» not include instructions for mwﬂmf;mw@@ﬁ::,mmm%

defeat of sensor _ , e

mmm For this reason EPA'n'u e

— Luminaires meet Off-State mmwmmmw =
Power Consumption e

copy of the draft labo q 4 when they are d in

Requirements S s S SRS

— Photosensor requirement
detailed elsewhere in spec

wse for gach luminaire being submitted

wEPA 28



Source Efficacy of Currently Qualified
Residential Light Fixtures

ENERGY STAR

2000 i
Total Numb 33%'
otal Number :
7346 fixtures
of Fixtures —
(bothGU24 and 30%
7000 Platform) 6662 fixtures
6000 \\’
w
£ =000 21% (0]
E as30ixtures 43% of RLF QPL =70 Im/W
3
=
E 4000 L~
)
1)
1~
2
E 3000
z
2000
43
808 fixtures 5% nnifi., . 2%
1000 1o G877 fixtures % 703 fintures
_ 456 fixtures 1%
305 fixtures
. 148 fixtures
D - T T T T T T
50-54 55-59 60-64 65-69 7O  70-74 75-749 80-84 85-89 20-94 05+

Light Source Efficacy (Lumens per Watt)

W GUZ4 W Platform W AllFixtures

F e )
\T?EPA Source: ENERGY STAR Residential Lighting Fixtures Qualified Product Information as of 4/1/2010 29



Photometric Performance:
Luminous Efficacy and Output Requirements:
Directional Residential Luminaires

ENERGY STAR

RESIDENTIAL _ _ o
e Dectonl Lumates * Residential; commercial listed

minous
Residential: Fl

e o A— separately

el e « Requirements are based on
S T || | luminaire efficacy
STy — |ES LM-41-98 for fluorescent
" we—— — |ES LM-79-08 for solid state
Fhsit * Requirements largely the same
) b i as SSL v1.1 except:

== — Expanded to include fluorescent
= 4 v EER — 42 Im/W for downlights

R | — 29 Im/W for under cabinet

— Outdoor post- or arm-mounted
zonal lumen density
requirements designed for dark
sky compliance

wEPA 30



Photometric Performance:
Luminous Efficacy and Output Requirements:
Directional Residential Luminaires

ENERGY STAR

* “Inseparable luminaires”

— Luminaires featuring solid
state lighting componentry
which cannot be replaced
and thus require
replacement of the entire
luminaire.

— Performance requirement
based on SSL v1.1
“category B” proposed
requirement of = 70 Im/W
luminaire efficacy

wEPA
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Photometric Performance:
Luminous Efficacy and Output Requirements:
Directional Commercial Luminaires

NERGY STAR program is offering of ety the 9 types. Oiher luminaire types will nat
ication at this time. Long term, EPA is evaluating the potential for expansion of ENERGY STAR labeling of commercial luminaires. )

« Commercial

requirements SRl =lEl ——
« Similar to SSL v1.1

requirements, except:

— Expanded to include
fluorescent

— Scope is limited to those
luminaire types already
qualified

— 42 Im/W for downlights

wEPA
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Luminaire Efficacy of Currently

Qualified Solid State Light Fixtures

ENERGY STAR

\ Y

EPA

Lumens per Watt

65

60

35

50

=
o

=
=]

35

30

15

20

- = I
-
=
- - .
- = =
= - mnllas —
L
[ [
I
| |
Qutdoor wall- Under-cabinet Cutdoor Pathway Portable desk task Ceiling-mounted Recessed, surface surface-mounted Cove

mounted parch

= Qualified Fixtures

Source: ENERGY STAR Solid State Lighting Qualified Product Information as of 3/23/2010

lights

B Curren tLumens per Watt Reguiremen t

with diffusers and pendant

downlights

B Proposed New Requirement

with directional
hesdiz)

33



Luminaire Efficacy vs. Price:
Downlight Luminaires

5600 - I
1
]
1
]
]
$500 - ——
[
1
1
I
] w
5400 - }
]
[
[
& 8 1
& 1
2 5300 —
[N " . :
]
- LR " LIS :
$200 : - e .
~ " L ) L ]
. ] 3 : 1 L -
. L] L L] e
. S -
. | *
5100 + * | &% @ * [ [
v o =% @ . .
Lt e *
] * - . L ] :
* ]
50 4 T
20 25 30 EL 40 45 45 50 55 60 65 T 75
Lumens per Watt
P ey Sources: ENERGY STAR Solid State Lighting Qualified Product Information as of 3/23/2010.
\""EPA NLPIP Report "CFL Residential Downlights", January 2006.

ICF Consulting Research

20

ENERGY STAR
34



Luminaire Efficacy vs. Price:
Under Cabinet Luminaires

5350 - |
1
[
1
5300 - - :
[
[
[
5250 - t
[
1
| *
1
5200 - L .
" | *
2 . .
& 1 e ° . = LED
1
5150 - : o CFL
L 1 -
| L]
| [ ]
L
5100 - - | . ® L]
I .
I ]
. : .
$50 - ., * - .
1 -
I ea ]
1
50 - L
10 15 20 25 130 35 40 45 50 55 60 65 70 75
24 29 Lumens per Watt
e )
\"EPA Sources: ENERGY STAR Solid State Lighting Qualified Product Information as of 3/23/2010. 35
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DOE White-Light LED Package
Efficacy Targets (Lab and Commercial)

ENERGY STAR

o - | ahoratory Projection - Cool White
r < — = Commercial Froduct Projection - Cool White
= Commercial Product Projection - Warm White

50 7o ® Laboratory - Cool White
< Commercial Product - Cool White
+  Commercial Product - Warm White

w1 Maximum Efficacy - Warm White

= Maximum Efficacy - Cool White
I I

D I I I I
2004 2006 2008 2010 2012 2014 2016 2018 2020

Year

wEPA 36
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http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_mypp2009_web.pdf

Photometric Performance:
Light Source Life Requirements

ENERGY STAR

Lt S Lt Rt Do o et Lt « Technology neutrality is not extended to
; | - B life requirements

* Requirements are tailored to _
expectations for various technologies

— we don’t require 35,000 hours for
integrated compact fluorescent

it N — we don’t require only 10,000 hours for

3 325 days
‘Solld Siate On product packaging and all marketing matenials refated 1o o quakfed luminaire, partners may daim luminaire life nol exceedng SS L

a best report from a Iaboratory recognized by EPA bo conduct lesting
the ENERGY STAR program [2] or

« Solid state luminaire “life” claims are
limited to 25,000 or 35,000 hours
— based on likely recommendation in
forthcoming IES TM-21-11 technical

memorandum: Projecting Long Term
Lumen Maintenance of LED Packages

— "6 times rule” states projections should
be limited to no more than 6 times the
duration of LM-80 testing

- Solid state requirements refer to next
section, lumen maintenance

wEPA
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Photometric Performance:

umen Maintenance Requirements

ENERGY STAR

Discharge sources:

— Same fluorescent
requirement carried
forward from RLF
specification

— Applies to outdoor
luminaires

— Applies to HID
luminaires

Lumen Maintenance Requirements: Directional and Non-Directional Luminai
ol ol

[ERERGE ST Measuremant andior Roquired Dacumontation
—‘m‘{ Requirements gl
Fiuorescent _J| Forlamps indicaledon the | Linear & circline: Froade.
luminaire packagng o IES LM-40-01 1. & test report from a laboratory recognized by EPA 1o conduct testing
= compact shipped with the luminares, | IES LM0S.95 I\r.rnw EMERGY STAR program [2]. or
- zall the lamp must have an Platform Approval mtmmeg_amgmm
ballasted avarage rated lumen Compact & self of
compact manienance of af losst 80% | ballasied compact 3 % trom an industry . such a5
(GU24) of initisl lamg lumens at 40% | IES LM-G5-01 Ihe NEMAALA malrices
» circline 14,000 hours minimum) rated | IES LM-G5-00
s ffe. Sample Size: 2 10 lamps must be tested |3]
Passing Test. 2 B0% of the samples must achieve the required lumen
Figh intensity ESLAaT0T maintenance valus in order to quality for ENERGY STAR
Discharge IES LM-51-00
door on
de.
= coramic
metal halide
= high
pressure
sodium
Solld State of the LED Provide each of the following:
Optlon 1: package(s) /LED moduleis) / | /ES LM-B0-08 1. 8n LM-80 tesd repart for the LED mnmmteummuen
Component LED amay(s) must have LM- amay(s) employed i the luminaire. and
Performance B0 fest datn available for the | LUMen maintenance 2. @ est report from a lshoratory recognized by EPA 1o conduct testing
: for the ENERGY STAR peogram ([2]). detaiing the lempersture
(select either dces srpioyed in the IES TM-21-11 messuremend point (TMP, o) for the beltest LED in the huminaire,
cption 1 or option | laminbire, wilh & sample size inchuding a disgram of picture of s localion wilth an arfow dicating
2. below) of 2% units for LED Note: the thermocoupie altachment point; and
packages, of 10 units for EFA Is following 3. 8 test repart from o laboratory recognized by EFA lo conduct testing
LED medules or amays. Industry efforts to for the ENERGY STAR prwnm ﬂzir detaling in snu- rub...

Sampie sizes are for each
temperature measured

For residential grade indoor
uminaires:

flanguage ko be provided
n & subsequant drafy

For residential grade culdoor

develop the above test
procedure;

Frojecting Long Term

1 LED mvay(s) employed in IM Iumlnare and,
4. & written staternent indicating the forward drive current in malliamps.
(ma) L L /LED

LED Packages

Upon its publication,
EPA interds to
raference this techaical
memarandum.

arrays) empl the luminaire

Sampie Sige: three complete luminaires [7]

Passing Test: af of e condiions beiow must be met. If any of the
conditions ane not mel. the component perfermance oplion may nol be
used and ihe applicant must use Option 2 bakw for compliance.
1. The LED IL
indicates a TMP.s; on the LED pu:nge(u.rLED modulels) / LED
arroy(s)
2 The TMP . is l:::wnh to allow Imipr.rury attachment of a
Access vin @
temperary Imle in the luminare noumg tightty resealed during
besting with putty o cther Sebée sealant (s allowabie
. The TMP = temperature, measured in sitw, s bess than or equal o
Ifve temperature(s) specified in the LM-B0 test report for the
comesponding drive cument or higher, within the manufacturer's
specified cperaling curent range
4. The drive cument measured in the lumanaire is less than or equal to.
the drive current specified in the LM-80 test report at the
coresponding lempanature of higher.
5. flanguage Io be inserted relsting LM-80 data fo TH-21-11 projection
insiutions)

w

T
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Photometric Performance: ' l
Lumen Maintenance Requirements

ot

ENERGY STAR
- Solid state: option 1: et e o et e
component performance: ol S———
Same option 1 as detailed in SSL 2 |SEEE. | J&:’; R
Vi NI e o e
— Based on LM-80 test data and in situ e,

temperature measurements

— Exception: lumen maintenance
projections to be based on
forthcoming IES TM-21-11

the
! LED arvay(s) employed in the luminaire: and,
4.8 written mmﬂmmm (mmamwnml mll mps.
imAy L Ll

*  Weakness of this approach: N
— Does not evaluate performance R il -
degradation of: e :

* LED driver circuit components

« LED driver printed circuit boards

* Intermediate electrical connections
* Mechanical connections

« Thermal adhesives and other
thermal pathway components

« Secondary optics

wEPA 39

sponding lemporsture ce higher
5. (language fo be inserted relsting LM-80 dats o TM-21-11 prajection
s U bons)




Photometric Performance:
Lumen Maintenance Requirements

ENERGY STAR

- Solid state: option 2:
luminaire or LED light engine
performance

— S1irqilar to option 2 detailed in SSL
v1.

— Based on LM-79 testing of whole
luminaire, or LM-xx testing of LED
light engine, at 0 and 6,000 hours

— Testing lumen maintenance of whole
luminaire captures nearly all potential
failure and lumen depreciation
mechanisms

— Testing lumen maintenance of LED
light engine alone would not capture
degradation of decorative optical
components, however,

— Metal and glass degradation are
unlikely to be noticed by consumer

Provide
A Rest repert from & laboratory recognized by EPA to conduct testing for
Ihe ENERGY STAR program [2)

» Directional luminsires: one IES LM-79-08 test report for the entire
luminaire at the beginring of ife, and one |ES LM-75-08 data sheet
for the enti

Sampie Size: threo complete luminpires. o three LED kght engnes
ard | Technical Notes (71

Passing Test: All luminaifes must pass to qualify for ENERGY STAR.
3

{outdoor anly)

-17-

\%EPA 40




Photometric Performance:
Lumen Maintenance Requirements

- The DOE Lifetime and —
Reliability Working
Grou p IRE LIFETIME:

— - eco endations for
Recommends LM-79 Recommen e ting
testing of the complete
luminaire to determine
lumen output over time

— Download

wEPA 4


http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/led_luminaire-lifetime-guide.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/led_luminaire-lifetime-guide.pdf

Photometric Performance:
Correlated Color Temperature (CCT) Requirements

ENERGY STAR

Colol {cCcT) Directional lon-Di Indoor L
_{Exemp Outdoor L )
ods. of Measurement
ENERGY STAR
Source Typs and/or Referance Required Documentation
Requirements b
uuuuu eanl Lamps shipped with Moasuremant (inear & Prooe
linaar aires muest have one of | circine) 1. & et report from o laborstory recognized by EPA to conduct
compact cllowing nomingl | IES LW 509 testing for the ENERGY STAR program (2], of
sell cormelated color temperatures 2. m Platform Approval Number from the EP,
ballasted Measurement (compact & Database: or
compact seif baBasted compact) 3 3. EPA-approved documentation from an industry association,
Gu24) 2700K IES LM-66-00 such as the
eireline ‘ 3000K 4 8 lest repon from an 150 9000 registered facilty
asook 4 | Coleust e
41008, 004 Sample Size. & 10 lamps must be tesied [3]. [8]
Wihe lamp I8 et h Passing Test: & 20% of the lamps tested fall within & T-step ANS!
the odust MacAdam ellipse for the designated CCT in order 10 qualify for
e meetthe | | EMERGY STAR[4]
e t forth in
Froduct Labeling &
aging Reuir s
The Provide:
| C78.377-. Atest repont from @ laboratory recognized by EPA to conduct
o drectional lesting for the ENERGY STAR program (2]
luminaires) must h e ol
th It Directional luminaires: IES LM-75-08 test repor for sach
i i i minaire
ccccc g IES LM 1 Non-cirectional luminaines: [ES LM-rc- 1x fest report for each
mmmmmmmmmm
. 2700K WOTE
*  3000K A 15 wirking with ‘Sample Size: three complete luminaires, of hree LED light
= 3500K industry b develop the engnes. Technical Notes: m
s ADOOK avove test procedul
Passing Test: All luminaines must pass to qualify for ENERGY
The luminaire or LED light IES Approved Method for ETAR.
engine must also fall within the Characlerization
the comesponding T-slep :—E&mfg’"' ""-'”
chromat acrangles as | Flnd
deted i ANSI CT8. gn Elootred) sd ik
Propertes as 8 Funcbion of
2008 Temperature:
Upan its publication, EP;
intends to reference this
new metric., This metric
based on the work of
ASSIST
{www.Irc i edu/assist
See: ASSIST May 2008
Calculation: CIE 15 200

\ Y

« Target CCT values
limited to 4100 Kelvin or
below

— < 1% of currently
qualified luminaires
(RLF + SSL) are > 4100K

— Need to avoid shifts
toward higher CCT
values to achieve
compliance with
increased efficacy
requirements

42



Photometric Performance:
Color Rendering Requirements

ENERGY STAR
- Expanded requirement N
to improve color P

3. EPA-approved documentation from an industry assocation,
such as the NEMA/ALA matrices

Sample Size: = 10 lamps must be tested [3], (8]

performance:
R,280;and Ry 20
 Aligns with precedent in
Integral LED Lamps
spec
* NIST: most fluorescent
lamps currently used to
meet RLF requirements

will meet this new
requirement

Passing Test: = 80% of the samples must achéeve the requin
color rendering index value in order o qualfy for ENERGY
STAR

Prowide
A lest report from 8 laboratory recognized by EFA to conduct
testing for the ENERGY STAR program [2)

= (Directional luminaires: IES LM-T9-08 test report for sach
luminaire; or,
»  Non-directional luminaires: IES LM-xx-1x tes report for

‘Sample Size. three complete luminaires. or three LED light
«gnes
1

wEPA 43



Photometric Performance:
Color Angular Uniformity & Color Maintenance

ENERGY STAR
S e e g « Technology neutrality is not
‘"ﬁ::r:*?mzmm ''''' - n.::;""*m::.,,.,m:..z;ms;xmrﬁ"‘““” extended to these
e requirements

Z  Color angular uniformity:
——— — Pronounced in some LED
| — luminaires
—a v e e e — Near field problem measured by

i standards written for far-field

— Requirement intended to
eliminate worst offenders

 Color maintenance:

— Solid state luminaires only

— During the first 6,000 hours,
evaluates trend towards 0.007

- (CIE 1976 u’,V") lifetime limit
wEPA u




Photometric Performance:
amp Shipment Requirements

ENERGY STAR

amps must be
rovided with all
ualified fixtures

xceptions:

— Line_ar _fluorescent
luminaires

— Solid state luminaires

— Outdoor luminaires
employing screw base
(E26) lampholders

» Lamp labeling
requirements within

Lamp Shipment Requirements: Directional and Non-Directional Luminaires

Source Type

| Fluorescont |
linoar

* compact
 soll

ballasted
compact
rouz)

= circline

High Intensity
Disch,
foutdonr orily)
» metal halide
« coramic

matal halide

« high

pressure
sodium

Halogen

ENERGY STAR

Mathods of Measurement

All luminaines must bo shipped with

o Inm for each lamphoider.

1. Linear fluorescent luminaires

2. Solid state luminaires

3. Outdoor luminaires employing
ANS! E26 lamphoiders.

Lamps must utilize an ANSIEC
standardized lamp base

cont ion, 8% defined by ANSI
C81.61 and IEC B00&1-1

Lamnp Dase configaration:

ANSI C81.61- 2005

Laengss Compliant wilh an
ANSI-|EC Standard (for lamp
dimensions and electrical
parametersy

ANSI C78.901-200%5; ANSI
CT8.81-2010; |EC 60901,
IEC 60081

Lamps Mol Compliant with an
ANSI-EC Standard {for lamp
dimensions and electrical

and high
dscharge lamp bases must be
labeled with the lamp manufacturer
name, watiage. comelaled color
ternperature, and colof rendering
index.

foutdoor anly)

In addition, lamps must either
= Meet the requirements of an
ANSINEC standardized lamp

tion sheet, a5 defned by
ANSI CT8901-2001 and IEC 60901
(fer compact Bucrescent Ismos) or
ANS CT8 81:2001 and IEC 50081
o linear lamps) if n applicable
standard exists, or,
« If na ANSINEC lamp standard
exists (0.0, B Spial compact
flucrescent lamp), & custom lamp

ticn sheet must be
provided at the tlime of submittsl
Specific lamp charscterstics that
should be inchided in the lamp
specification sheet are detailed in
the Required Documentation
coiumn,

ANSI CT8.901-2005; ANS
C78.81-2010 (used a5 @
refarence for the format and
type of information required
o & cusiom lamp
specification sheet)

Required Documentation

Prooe.

1

.

A copy of the actual language that wil be included on
the base of the kamp

Lamps Compliant with an ANSI-IEC Standard (for
lamp dimensicns and electrical parameters): Provide
manufacturer data indicating applicable ANSIIEC
Iamp data sheet number.

Lamps Net Compliant with an ANSIIEC Standard
(fer and slocincsl 3
provide a manufaciurer lamp specification sheet that
describes the following (use the ANS| lamp data
sheets found in ANSICTE 901 and CTE 8T asa
reference for the formad and ype of information
requested):

1 Lamp Descrgtion, includng
+ Lamp Model Number
« Nominal Watl
+ Bulb Designation / Lamp Size (i.e. T4, TS, T8,
ele )

+Lamp Base Type as defined by ANSI C81 61

o
IEC 50061-1(i.e., 2613, GR10q. ete. )
= Sturting Circult Application (i.e.. rapid starl.
prehest, el )
2. Dimensional Characteristics, induding diagram
3. Lamp Operating Characteristics, including:
=+ Appraimalte waltage (W)
* Voltage(V)
= Curen (A)

wEPA
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ENERGY STAR

Electrical Performance
Requirements

wEPA 4



Electrical Performance:
Source Start Time & Run-up Time Requirements

ENERGY STAR

* Technology neutrality
il el T e —— IS nOt eXtended to
EF | | these requirements

Sample Sze: =

Passing Test AN samples must pass in arder o qualify for ENERGY

s * Applied to fluorescent

= maetal hatid,
« coramic
mmmmm do
« high
rrrrrrr
sodium
Solid State
Halogen Mot applicatile
mmmmmm ent u
. . O u rCe a I m e rO m
Source Run -up Time: Directional and Non-Directional Luminaires - - -
| |Wwhodsol |
ENERGY STAR Measuwoment
Saurce Typs Roquiremants andor Referunce ReaHitht Doolmesma o
Standards
uuuuuu ot The lime needed afer ANGICT85 chuses | Provide
= linoar switching on the lamp 1o 311 and 4.8 1. 0 lest re| M from a lal Mtlwy nized by EFA to conduct tesling
 compact reach fall raked kimen cutput for the ENERGY STAR preg IJ
must be an average of. 2. a Plal l!om-ﬁwrm N MMMW

- solf [}
ballasted » 51 minute kr non- m
compact | amalgam lamgs EPA-approved from an industry . such as .
Gu24) * 53 minutes for |n s NEMAJALA matrices: of -

weirehne [ amaigam lamgs u test report from an OSHA NRTL laboratory.

Sample Sze; @ 3 lampballast combination samples must be tested (1]

......... 4 e e from CFL specification

— EPA seeks comment on
o [ the potential for further

e stren g thenin g the run-u D
requirement

wEPA i




Electrical Performance:
Lampholder & Dimming Requirements

* Dimming
requirements are
TBD

* EPA monitoring
development of new
industry standards

 More available for
stakeholder review
In subsequent drafts
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Electrical Performance:
Photosensor Controls

ENERGY STAR

— | TELEY | SRS
= [

e =l ——
= - EPA proposes to
= remove this requirement

— To increase market
penetration through
increased and diversified
product availability

— To minimize consumer
frustration

"+ EPA does not propose

to eliminate this

requirement for halogen

Incandescent

<EPA 4




Outdoor Luminaire
Consumer Habits Study

ENERGY STAR

Alb
» Boston Metro

Baltimore Metro

3

eigh/Dur

Houston

Ft. er,

SEPA )



Outdoor Luminaire
Consumer Habits Study

ENERGY STAR

30 communities in 10 cities
- Communities of varying ages

Found 2,818 units installed

Luminaire types:

— 44% wall mount

— 22% ceiling mount
— 13% post top

— 8% suspended

Few SCFLs, photocells or
motion sensors identified

0 0On
m Off
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Electrical Performance:
Power Factor Requirements

ENERGY STAR

[ [
. Power Factor: Directional and Non -Directional Luminair s
r l r l r' 03
ENERGY STAR Moasursmant Docum
e C O O e u a I I S SHEcs Dve SmAORAE oy Eaeryce i i
Standards.
Fiuarescont z05 ANGI G2 3 - 3003 | Frowide:
1. best report from & laboratory recognized by EPA to condu
ANSICB2TT-2002 for the ram

« Hnoar ey izod ot testing
» compact or the ENERGY STAR program [2]; o,
= salf 2. & Platform Approval Number froem the EPA Approved Platfedrn

ballasted Daiabose. or

compact 3 EPA from an industry such as

(U4} the NEMA/ALA malrices; or

4. @ test report from the ballast manufacturer.
Sam v 23 be tested 1]

lllllll

]
Passing Test: All sampies i order 1o qualfy for E
STAR
I‘ e UII‘ ’lll‘ bl I S nnnnnnnn =090 ANGICEZE-2005 | Proace
Dischargs 1. & test report from  laboratory recognized by EPA to conduct testing
¥ ST, 25 or
« motal halide
- c
- L]
= high
ppppp the NEMAALA matrices: or
. r sodium 4. & test report from the ballast manufacturer.
— [ ] Sample Size: 3 babast samples must be lested [5]
Al 1t quelty for E
d Stat, 277

Passing sampiles must pass in order NERGY
STAR
Solld & Residential, = 0.70 ANGI GBZ 17-2002 Provide:
CO m p Ct I O re S Ce nt T L o
i i I l | er the E (U]
Halogen Exempt

Incandescent

« 2 0.7 for residential SSL,
> 0.9 for commercial
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Electrical Performance:
Transient Protection Requirements

ENERGY STAR

Transient Protection: Directional and Non-Directional Luminaires

* cireling

High Intensity
Discharge
{outdoar only)
« motal hallde
= ceramic
metal hallde
= high
pressure
uam

Solid State

Halogen
Imcandescont
{outdoar only)

ENERGY STAR
Requirements

Ballast o civer must comply
with ANSUIEEE CE2 41,
Class A aperation.

The bne transient must
consist of seven strikes of &
100 kHz nng wave.

25KV level, for bath common
mode and differential mode.

Whole luminaire, includng

photosensor and motion
SENSOr, Must comply with
ANSWEEE C62.41, Class A
operation. The ine transient
must consist of seven strkes
of 8 100 kHz ring wave,

25KV level, for both common
mode and differential mode.

Moasuramaent

Sandards
ANSIAEEE C5241.2

2002

Required Documentation

Frovice:
1. & test repert rom a laboratory recognized by EPA to conduct besting
for the ENERGY STAR program [2]: or
2. & Platform Approval Humber from the EPA Apceoved Platicem
o

Defabase.
3. EPA-approved from an industry
the

, Such a5

Sample Size: &3 ballast o driver samples must be tested 1], [5)

;;:;w Test: All samples must pass in order to qualify for ENERGY

Provice:
1. @ test report from a laboratory recognized by EFA to conduct testing
fer the ENERGY STAR program [2]; or

2. Platform Appeoval Numbsss from the EPA Aporoved Platiorm
Dalabase or

3. EPA-appr from an indusiry | sch as
the HEMAJALA matrices.

‘Bampie Size. = 3 luminaire sampiles must be tested |5]

Passing Test: All samples mist pass in orde to quality for ENERGY
STAR

* No changes in
erformance
requirements from
existing
specifications

53



Electrical Performance:
Lamp Current Crest Factor & Off-State
Power Consumption Requirements

* < 0.5W total per R e

Source Typo kit o Rt anos Required Documentation
g rds.
n » Fluarescont ANGICEZ 112008 | Prowde;
Sections 3.3.3 and & test repon fram @ laboratory recognized by EFA to conduct test
m I n a I re O r . . B -
=l & Platform Approval Numiber froem the EPA Approved Platfom
l I asted ANSI C821-2004
ompact Section 5.6.1 EPA om an industry such
(U4} the NEMAALA malrices: or
=« circline 4. a best report from an OSHA NRTL laboratory
Sample Size: = 3 balast samples must be tested (5]
O O S e r] S O rS a r] O r' Pusang Tt A sanples st o e b uaty o ENERGY
STAR
wwwwwwww Exemgt
i

motion sensors

» < 1.5W total per
power supply
connected to
multiple luminaires e

uuuuuuuuuuuu

effciency levels, and

* Exception: external =
power supplies

SEPA y




Electrical Performance:
Operating Frequency Requirements

ENERGY STAR

* No changes in
performance
requirements from
existing specifications

 |EEE working group to
provide recommended

TEEEERE e practices to aid in the

| design of SSL products

g )
wEPA .


http://grouper.ieee.org/groups/1789/

Electrical Performance:
Ballast/Driver Replaceability,
RFI and Noise Requirements

* RFI: no changes in
performance
requirements from
existing specifications

- Ballast/Driver
Replaceability & Noise
requirements cover all
source types
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Please Review and Comment orerf i

ENERGY STAR

Thermal Performance
Requirements (p. 30-32)

Safety Requirements (p. 33)

Product Labeling & Packaging
Requirements (p. 34)
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ENERGY STAR

Lighting Toxics Reduction
Requirements

wEPA 55



Lighting Toxics Reduction
Requirements

ENERGY STAR

* European Union’s
Restriction of the Use
of Certain Hazardous

Substances (RoHS)
Directive

* Fluorescent lamps (all)
must contain <5 mg
mercury

- ENERGY STAR
luminaire labeling is
optional

wEPA 59



ENERGY STAR

Warranty Requirements

wEPA 60



Warranty Requirements

 EPA proposes a 3 year

warranty for all qualified
luminaires i
- Exceptions: g
— Luminaires employing GU24 e
integrated lamps s g
— Luminaires employing B
replaceable LED light
engines

« Manufacturer is solely
responsible for honoring
warranty requirements
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ENERGY STAR

Appendix A:
GU24 Integrated Lamp
Requirements

wEPA 62



- 2MENERGY STAR

ENERGY STAR
Laboratory Accreditation,
Enhanced Testing and Verification

Eamon Monahan
U.S. EPA
June 8, 2010

wEPA Learn more at energystar.gov



ENERGY STAR Enhanced Testing
and Verification Overview

ENERGY STAR
New Requirements for all ENERGY STAR Products
Scope: All ENERGY STAR Product Categories
» Third-party certification
» Testing conducted in EPA-recognized labs
Provides accreditation
Accreditation Body to ISO/IEC Guide 65
(AB)
Provides accreditation
to ISO/IEC 17025
ENERGY STAR

Laboratories Tests product Certification Body (CB)

submits data

Manufacturing Partner

Certifies that product meets ES
requirements and shares
information on products with EPA

EPA ENERGY STAR

P
\?IEPA rogram o




Accreditation Bodies (AB) Orarf iy,

ENERGY STAR

» Key Responsibilities:

— Attest to the technical competence of laboratories to
perform tests as outlined in the ENERGY STAR
Laboratory Accreditation Requirements.

— Assure the list of specific test procedures is included
within the scope of accreditation for the laboratory.

— Conduct onsite assessments of each laboratory per
the ILAC MRA and ISO/IEC 17011 requirements.

— Publish current list of accredited laboratories on Web
site.

wEPA 65



EPA-Recognized Labs

ENERGY STAR

+ Key Responsibilities:
— Maintain accreditation to ISO/IEC 17025

— Have recorded in its Scope of Accreditation its specific
competence to carry out the test methods as outlined in the
ENERGY STAR program.

— Agree to participate in relevant and available inter-laboratory
comparison testing when EPA/DOE deems it necessary.

— Submit documentation demonstrating impartiality if an in-house
lab.

— Also considering option for in-house labs that are covered by a
CB's accreditation

* Labs would need to meet the same criteria, but CB rather than AB
would have oversight of the lab.
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Certification Bodies (CB) oreef

ENERGY STAR

» Key Responsibilities:
— Maintain accreditation to ISO/IEC Guide 65

— Provide EPA with third party written certification for
each model intended for ENERGY STAR qualification
by reviewing test results.

— Maintain product design specifications for the
products it certifies, and conduct random inspections
at the manufacturing location.

— Consider having in place a challenge testing
procedure that meets EPA requirements.

— Oversee competency of in-house labs through
supervised or witnessed testing program (optional)
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Lighting Product Verification 2%/t

ENERGY STAR

* Third party to administer testing; centralized
process.

» Selected by EPA/DOE through a competitive
proposal process.

» Administrator responsibilities include:

— Coordinating the Product Selection Working Group.

— Managing participating labs and verification process.
— Delivering final test results to EPA/DOE.

wEPA
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Timeline

ENERGY STAR

« June 21: Finalize requirements and begin accepting
applications for laboratories and accreditation bodies.

« July: Finalize requirements for certification bodies and
qualification and verification testing, and begin accepting
applications for CBs.

« July-December: Recognize certification programs and
accredited labs.

« September: Finalize new partner commitments to require
Independent testing, and require current partners to sign
agreement to continue partnership.
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Contact Information

ENERGY STAR

« Eamon Monahan, US EPA
monahan.eamon@epa.gov // 202.343.9589

Web site: www.energystar.gov/testingandverification
Email: ENERGYSTARVerificationProgram@energystar.gov

SEPA .
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Timeline for Lighting Integration 2ZZ7»

ENERGY STAR

* Luminaires Draft 1 release: May 7, 2010
* Luminaires Draft 1 comment period closeXCOB June 21, 2010

* Luminaires Draft 2 release: July 2010
* Luminaires Draft 2 comment period

* Luminaires Draft 3 release: August 2010
* Luminaires Draft 3 comment period

* Luminaires Final specification: September 2010
* Luminaires specification effective date: June 2011

« ENERGY STAR Lamps specification
— Toreplace CFL v4.0 & Integral LED Lamps v1.1
— Kick off in September 2010 (draft 1 in the fall 2010)
— Three drafts, three comment periods
— Final specification: Summer 2011
— Effective date: Spring 2012

wEPA 7



Luminaires TBD Summary

ENERGY STAR

 Qualification process
» Categorization of various portable luminaire types

« Treatment of ‘approved’ platforms and lamp/ballast
matrices

* Dimming requirements
* Measurement tolerances
* Product variations & grouping
« Treatment of successor LED packages/arrays/modules
* LM-80 sampling
— Correlated color temperatures to test
— Sample size

* Potential for expansion of ENERGY STAR commercial
luminaire labeling

» Lighting toxics reduction documentation requirements
wEPA 72



ENERGY STAR
Outdoor Lighting Specification

ENERGY STAR

 Draft requirements issued in July 2009 for SSL
outdoor lighting

— SSL V1.2 draft
— Area, roadway, wall packs, garage/canopy luminaires

» Technology neutral test procedure under
development

« DOE will complete specification development
when procedure is available

» Specification will be separate from
ENERGY STAR Luminaires
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Question and Answer Session 22 x¢

ENERGY STAR

» Please dial *1 to be placed in the queue
« Q&A will be extended until 3 PM eastern

« Questions may also be directed offline to:
— Alex Baker

 baker.alex@epa.gov
+ (202) 343 - 9272
— Eamon Monahan

* monahan.eamon@epa.gov
* (202) 343 - 9589

wEPA 74
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Thank You

ENERGY STAR

Alex Baker
ENERGY STAR Lighting Program Manager
US EPA
(202) 343 - 9272

baker.alex@epa.qov

LEARN MORE AT
energystar.gov

* /mou
* /luminaires
SEPA * [testingandverification
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