zCSA C866-12

STANDARDS

Performance of LED luminaires



https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

Legal Notice for Standards

Canadian Standards Association (CSA) standards are developed through a consensus standards development process approved by the
Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to achieve consensus
and develop a standard. Although CSA administers the process and establishes rules to promote fairness in achieving consensus, it does
not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability
This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without
limitation, implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its
non-infringement of any third party’s intellectual property rights. CSA does not warrant the accuracy, completeness, or currency of any
of the information published in this document. CSA makes no representations or warranties regarding this document’s compliance with
any applicable statute, rule, or regulation.

IN NO EVENT SHALL CSA, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEE.,
DIRECTORS, OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR E; PENSES,
HOWSOEVER CAUSED, INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUL, BUSNESS
INTERRUPTION, LOST OR DAMAGED DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN.CO. 'TRACZT,
TORT (INCLUDING NEGLIGENCE), OR ANY OTHER THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACC.SS 1D OR
POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAM.\CES, 'NJU~XY, LOSS,
COSTS, OR EXPENSES.

In publishing and making this document available, CSA is not undertaking to render professional or other service s for or on behalf of any
person or entity or to perform any duty owed by any person or entity to another person or entity. The infc:mat.on in this document is
directed to those who have the appropriate degree of experience to use and apply its contents, and 7SA acc pts no responsibility
whatsoever arising in any way from any and all use of or reliance on the information contained in this ¢ >cum: at.

CSA is a private not-for-profit company that publishes voluntary standards and related doccents. CSA has no power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publisi >s.

Intellectual property rights and ownership

As between CSA and the users of this document (whether it be in printed or electror. = i), CSA is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-maz ks (exccpt as otherwise noted to the contrary), and
all inventions and trade secrets that may be contained in this document, whetner o. not  uch inventions and trade secrets are protected
by patents and applications for patents. Without limitation, the unauthorize ' use, mourication, copying, or disclosure of this document
may violate laws that protect CSA’s and/or others’ intellectual property and n.>v give rise to a right in CSA and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the exte/it permiced by licence or by law, CSA reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of his scundard may be the subject of patent rights. CSA shall not be held
responsible for identifying any or all such patent rights. Users o1 “''s standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility-

Authorized use of this document
This document is being provided by CSA for infarn. fionar and non-commercial use only. The user of this document is authorized to do
only the following:

If this document is in electronic form:

* load this document onto a computer i ¥ the sole purpose of reviewing it;
* search and browse this document; and

e print this document if it is in PT% for, ~at.

Limited copies of this docume. t in print or paper form may be distributed only to persons who are authorized by CSA to have such
copies, and only if this Legal Notic> appears on each such copy.

In addition, use:s ma, not «>d may not permit others to

* alter this documicat iri any way or remove this Legal Notice from the attached standard;
¢ sell this document | ‘ithout authorization from CSA; or

* make an elt <tronic copy of this document.

If you ('o nou < wree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or
ma = any -opie. of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this
~'acur 2rt constitutes your acceptance of the terms and conditions of this Legal Notice.

@

®
CANADIAN STANDARDS
ASSOCIATION



https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

CSA Standards Update Service

C866-12
January 2012

Title: Performance of LED luminaires
Pagination: 22 pages (viii preliminary and 14 text), each dated January 20712

To register for e-mail notification about any updates to this publication

e go to www.ShopCSA.ca

e click on E-mail Services under MY ACCOUNT

e click on CSA Standards Update Service

The List ID that you will need to register for updates to this piklication is 2421648.

If you require assistance, please e-mail techsupport@c-a.ca or call 416-747-2233.

Visit CSA’s policy on privacy at www.csagroup.org/legal to find out how we protect your
personal information.


https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/



https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

CSA Standard

C866-12
Performance of LED luminaires

@

®
CANADIAN STANDARDS
ASSOCIATION

®Registered trade-mark of Canadian Standards Association

Published in January 2012 by Canadian Standards Association
A not-for-profit private sector organization
5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6
1-800-463-6727 © 416-747-4044

Visit our Online Store at www.ShopCSA.ca


https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

g"m‘ N4, “ @g&“’ w%(% <>
WSy 3
: R P S

N, \ BIoYGAs

8 = ENERGY
10c%

The Canadian Standaras 4ss¢ ciation (CSA) prints its publications on Rolland Enviro100, which contains
100% recycled post-consun.=r fibre, is EcoLogo and Processed Chlorine Free certified, and was manufactured
using biogas.ene:qy.

To purchcse CS+.Standards and related publications, visit CSA’s Online Store at www.ShopCSA.ca or
call toll-fre» 1-800-463-6727 or 416-747-4044.

ISLN 9.78-1-55491-841-6
© Canadian Standards Association — 2012

All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.


https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

© Canadian Standards Association

Performance of LED luminaires

Contents

Technical Committee on Performance of Lighting EqQuipment v

Technical Committee on LEDs vii

Preface

ix

1 Scope 1|

2 Reference publications |

3 Definitions 2

4 General requirements 6

4.1 Photometric performance 6

4.1.1  Luminous efficacy and light output requirements for non-directional residentia! luminaires 6

4.1.2 Luminous efficacy, output, and zonal lumen density requirements for directiona' residential
luminaires 6

4.1.3  Luminous efficacy, output, and zonal lumen density requirements for dizectiv.nal _ommercial
luminaires 7

4.2 Light source life 8

4.3 Lumen maintenance requirements for directional and non-dire:tional \uminaires &

4.3.1 Performance of LED packages, modules, and arrays 8

4.3.2 Performance of directional luminaires and LED light engiric or CU24-based integrated LED
lamps 9

4.3.3 Performance of non-directional luminaires 9

4.4 Correlated colour temperature 710

4.5 Colour rendering index 70

4.6 Colour angular uniformity 70

4.7 Colour maintenance 10

4.8 Electrical performance 17

4.9 Light source replaceability 11

410 Dimming 117

411  Power factor 11

4.12  Transient protection 11

4.13  Off-state power consumntiv.e. 11

4.14  Operating frequency (/7

4.15  Driver replaceability 1.

4.16 Noise 12

4.17  Electromagnet. : and radio frequency interference 12

4.18 Thermal performeciice 12

4.18.1 Directioral ..'\minaires 12

4.18.2 Non-directional luminaires 12

419  Minimum operating temperature 12

4.20  Tcxic substances 12

4.2, takings 13

427.1 Genvral 13

4. 21.2. Recessed downlight luminaires that are insulation-contact (Type IC) rated 13

4..1.3 Recessed downlight luminaires that are airtight (AT) 13

<.21.4 Outdoor luminaires 13

4.21.5 Luminaires marked as dimmable 73

Annexes

A (informative) — Examples of directional and non-directional luminaires 74

January 2012

)


https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

C866-12

© Canadian Standards Association

Technical Committee on

Performance of Lighting Equipment

R.F. Hughes

A. Silbiger

G. Ash Richard

M.). Barry

W.). Bryans

C. Coimbra

M.T. Cole

J.R. Cyre

K.N. Delves

K. Elsey

M.H. Gamble

E. Grzesik

G.R. Hamer

G.D. Henriq 'es

J. Khdyo

A.elly

W.H. Khella

Hughes Engineering,
North Vancouver, British Columbia

Andrew Silbiger Management Inc.,
Thornhill, Ontario

SaskPower Eneraction,
Regina, Saskatchewan

MJB Technologies,
Caledon East, Ontario

Electro-Federation Canada,
Toronto, Ontario

Osram Sylvania Ltd.,
Mississauga, Ontario

Hubbell Canada LP,
Pickering, Ontario

Philips Lighting Company,
Somerset, New Jersey, USA

Natural Resources Canada,
Ottawa, Ontario

Canadian Energy Ffi'cie.icy Alliance,
Mississauga, ©n:ario

SOLA Canacn Lighting & Power Inc.,
Missiscauga, Ontario

Or.turic Ministry of Energy,
Toronto, Ontario

3C Hydro,
Burnaby, British Columbia

Henriques Consulting,
Richmond, British Columbia

Toronto, Ontario

Canadian Electricity Association,
Ottawa, Ontario

W.H. Khella Enterprises,
Mississauga, Ontario

Chair

Vice-Chair

January 2012


https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

© Canadian Standards Association

Performance of LED luminaires

T.K. Lau

P. LeBlanc

R. Liscum

P. Martineau

E. Mendoza

S. Michaud

M.). Ouellette

D. Rittenhouse

A.W. Serres

W_.A. Smelser

C. Suvagau

M.K. Timmings

R. Tmej

K.A. Veerman

T. Waterfield

B.T. Webber

E. Witkowsk*

H.L. Wo:van

J.L. Hernandez

January 2012

BC Hydro,
Burnaby, British Columbia

Natural Resources Canada,
Ottawa, Ontario

Genesis Lighting Control Ltd.,
Burlington, Ontario

Hydro-Québec,
Montréal, Québec

Philips Lighting Electronics,
Rosemont, lllinois, USA

Thomas & Betts Fabrication Inc.,
Dorval, Québec

National Research Council Canada,
Ottawa, Ontario

Maple Ridge, British Columbia

General Electric Company,
Cleveland, Ohio, USA

American Electric Lighting,
Rockwood, Ontario

BC Hydro,
Burnaby, British Columbia

Oakville, Ontario

Ontario Ministrv ¢f Lnergy,
Toronto, Ontiriz

FortisBC ' nc.,
Kelow: .~ \'ritish Columbia

"hios Lighting,
.darkham, Ontario

ccopower Inc.,
London, Ontario

Manitoba Hydro,
Winnipeg, Manitoba

Lumispec Consulting,
Northbrook, Illinois, USA

Canadian Standards Association,
Mississauga, Ontario

Project Manager


https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

C866-12

© Canadian Standards Association

Technical Committee on LEDs

H.L. Wolfman

E. Mendoza

M. Aitkenhead

A.P. Boesenberg

S.A. Coyle

T. Dinic

M.E. Duffy

P. Gallant

M.H. Gamble

E. Grzesik

R.F. Hughes

A. Kelly

H. Lam

P. LeBlanc

G.A. Lue

P. Mortindu

S. 1 Sichaud

Lumispec Consulting, Chair
Northbrook, lllinois, USA

Philips Lighting Electronics, N.A., Vice-Chair
Rosemont, lllinois, USA

Ministry of Transportation — Ontario (MTO),
St. Catherines, Ontario

National Electrical Manufacturers Association,
Rosslyn, Virginia, USA

Ruud Lighting Canada,
Mississauga, Ontario

Electrical Safety Authority,
Mississauga, Ontario

GE Consumer & Industrial,
Cleveland, Ohio, USA

Natural Resources Canada,
Ottawa, Ontario

SOLA Canada Lighting & Pc wer 'nc.,
Mississauga, Ontario

Ontario Ministry of Energy,
Toronto, Ontario

Hughes Epzincaiing,
North Vaacourver, British Columbia

Cana fiar. Electricity Association (CEA),
Otwea, Ontario

Tooper Lighting Canada,
Mississauga, Ontario

Natural Resources Canada,
Ottawa, Ontario

lllumineer Limited,
Toronto, Ontario

Hydro-Québec — Distribution,
Montréal, Québec

Thomas & Betts Fabrication Inc./Thomas & Betts
Manufacturing Inc.,
Dorval, Québec

January 2012


https://www.stdhive.com/standards/csa-c866-12-r2016-pdf/

© Canadian Standards Association

Performance of LED luminaires

B.K. Owen

H. Quinn

D. Rittenhouse

A. Silbiger

M. Smolyansky

M. Sommers

T. Stimac

T. Stoll

C. Suvagau

M.K. Timmings

R. Tmej

T.Y. Wang

B.T. Webber

J.L. Hernandez

January 2012

greenTbiz, a Program of the Toronto Association
of Business Improvement Areas (TABIA),
Toronto, Ontario

Government of New Brunswick Department
of Energy,
Saint John, New Brunswick

Maple Ridge, British Columbia

Andrew Silbiger Management Inc.,
Thornhill, Ontario

Cooper Lighting Div of Cooper Industries
(Canada) Inc.,
Mississauga, Ontario

GE Lumination,
East Cleveland, Ohio, USA

GE Lumination,
East Cleveland, Ohio, USA

Philips Emergency Lighting,
Collierville, Tennessee, USA

BC Hydro,
Burnaby, British Columbia

Oakville, Ontario

Ontario Ministry of Energy,
Toronto, Ontario

Osram Sylvania Ltd.,
Mississauga, Ontario

Ecopower Inc.,
London, Ontario

Canadian Standards Association, Project Manager
Mississauga, Ontario



C866-12 © Canadian Standards Association

Preface

This is the first edition of CSA C866, Performance of LED luminaires.

CSA acknowledges that the development of this Standard was made possible, in part, by the financial
support of BC Hydro, Conserve Nova Scotia, Hydro-Québec, Manitoba Hydro, Natural Resources Canada,
the Ontario Ministry of Energy, and the Ontario Power Authority.

This Standard is considered suitable for use for conformity assessment within the stated scope of the
Standard.

This Standard was prepared by the Subcommittee on LEDs, under the jurisdiction of the Technical
Committee on Performance of Lighting Equipment and the Strategic Steering Committee on
Performance, Energy Efficiency, and Renewables, and has been formally approved by the Technical
Committee.

January 2012

Notes:

(1) Use of the singular does not exclude the plural (and vice versa) when the sense allows.

(2) Although the intended primary application of this Standard is stated in its Scope, it is important to note that it remains
the responsibility of the users of the Standard to judge its suitability for their particular purpose.

(3) This publication was developed by consensus, which is defined by CSA Policy governing standardization — Code of
good practice for standardization as “substantial agreement. Consensus implies much more than a simple majority,
but not necessarily unanimity”. It is consistent with this definition that a member may be included in the Technical
Committee list and yet not be in full agreement with all clauses of this publication.

(4) To submit a request for interpretation of CSA Standards, please send the following information to inquiries@csa.ca and
include “Request for interpretation” in the subject line:

(a) define the problem, making reference to the specific clause, and, where appropriate, include an illustrative sketch;

(b) provide an explanation of circumstances surrounding the actual field condition; and

(c) where possible, phrase the request in such a way that a specific “yes” or “no” answer will address the issue.
Committee interpretations are processed in accordance with the CSA Directives and guidelines governing

standardization and are published in CSA’s periodical Info Update, which is available on the CSA website at

http://standardsactivities.csa.ca.

(5) CSA Standards are subject to periodic review, and suggestions for their improvement will be referred to the appropriate
committee. To submit a proposal for change to CSA Standards, please send the following information to
inquiries@csa.ca and include “Proposal for change” in the subject line:

(a) Standard designation (number);

(b) relevant clause, table, and/or figure number;
(c) wording of the proposed change; and

(d) rationale for the change.

Vv January 2012



© Canadian Standards Association Performance of LED luminaires

C866-12
Performance of LED luminaires

1 Scope
1.1

This Standard specifies energy efficiency and performance requirements for LED luminaires of the
directional and non-directional type used for general illumination, including those with a significant
decorative function.

1.2

This Standard does not cover LED products

(a) intended for indication, e.g., traffic lights and exit signs;

(b) exclusively intended for decoration, e.g., holiday lights; and
(c) intended for retrofitting into existing fixtures.

1.3
In CSA standards, “shall” is used to express a requirement, i.e., a provision that the user is obliged to
satisfy in order to comply with the standard; “should” is used to express a recommendation or that which
is advised but not required; and “may” is used to express an option or that which is permissible within the
limits of the standard.

Notes accompanying clauses do not include requirements or alternative requirements; the purpose of a
note accompanying a clause is to separate from the text explanatory or informative material.

Notes to tables and figures are considered part of the table or figure and may be written as
requirements.

Annexes are designated normative (mandatory) or informative (nonmandatory) to define their
application.

2 Reference publications
This Standard refers to the following publications, and where such reference is made, it shall be to the
edition listed below, including all amendments published thereto.

CSA (Canadian Standards Association)
C22.2 No. 9.0-96 (R2006)
General requirements for luminaires

C22.2 No. 12-1982 (R2008)
Portable luminaires

C22.2 No. 250.0-08
Luminaires

C22.2 No. 1993-09
Self-ballasted lamps and lamp adapters

ASTM International (American Society for Testing and Materials)

E283-04

Standard Test Method for Determining Rate of Air Leakage Through Exterior Windows, Curtain Walls, and Doors
Under Specified Pressure Differences Across the Specimen

January 2012 1





