NEMA Standards Publication LL 10-2020

Replacing HID Lamps with LED Lamps:
Light Output Equivalency Claims

Published by

National Electrical Manufacturers Association
1300 North 17th Street, Suite 900
Rosslyn, VA 22209
 2021 National Electrical Manufacturers Association. All rights reserved including translation into other
languages, reserved under the Universal Copyright Convention, the Berne Convention for the Protection
of Literary and Artistic Works, and the International and Pan American Copyright Conventions.
No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, and without
the prior written permission of the publisher.

Printed in the United States of America.
www.nema.org

NOTICE AND DISCLAIMER
The information in this publication was considered technically sound by the consensus of persons engaged
in the development and approval of the document at the time it was developed. Consensus does not
necessarily mean that there is unanimous agreement among every person participating in the development
of this document.
The National Electrical Manufacturers Association (NEMA) Standards and guideline publications, of which
the document contained herein is one, are developed through a voluntary consensus Standards
development process. This process brings together volunteers and/or seeks out the views of persons who
have an interest in the topic covered by this publication. While NEMA administers the process and
establishes rules to promote fairness in the development of consensus, it does not write the document and
it does not independently test, evaluate, or verify the accuracy or completeness of any information or the
soundness of any judgments contained in its Standards and guideline publications.
NEMA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential, or compensatory, directly or indirectly resulting from the
publication, use of, application, or reliance on this document. NEMA disclaims and makes no guaranty or
warranty, expressed or implied, as to the accuracy or completeness of any information published herein,
and disclaims and makes no warranty that the information in this document will fulfill any of your particular
purposes or needs. NEMA does not undertake to guarantee the performance of any individual manufacturer
or seller’s products or services by virtue of this Standard or guide.
In publishing and making this document available, NEMA is not undertaking to render professional or other
services for or on behalf of any person or entity, nor is NEMA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances. Information and other Standards on the topic covered by this
publication may be available from other sources, which the user may wish to consult for additional views or
information not covered by this publication.
NEMA has no power, nor does it undertake to police or enforce compliance with the contents of this
document. NEMA does not certify, test, or inspect products, designs, or installations for safety or health
purposes. Any certification or other statement of compliance with any health or safety–related information
in this document shall not be attributable to NEMA and is solely the responsibility of the certifier or maker
of the statement.
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1

Overview

Light-emitting diode (LED) lamp products designed to replace high-intensity discharge (HID) lamps are
becoming common in the marketplace. However, there are large variations in the luminous flux of LED
lamps that claim to be equivalent to a particular HID lamp. These variations are leading to confusion for
customers and an uneven playing field for manufacturers. For other lamp types, the variation in claimed
equivalency is not presently a concern. The Energy Star lamps specification carefully defines equivalency
to incandescent or halogen lamps. With LED replacement lamps for linear fluorescent lamps, there is also
limited variation in the light output of the linear fluorescent lamps that are being replaced. HID
equivalency is more difficult to define. Because of the large variation in lamp wattages, light output, and
directionality provided by the luminaire, the concept of equivalency is more complicated for HID lamp
replacement.
We expect manufacturers to use this Standard during the preparation of their HID equivalency claims and
to reference it as support for those claims. End users, specifiers, and entities establishing requirements
may also use it to ensure that sufficient light output is obtained in their applications.
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2

General

2.1

Scope

The purpose of this Standard is to describe a method to establish reasonable claims of initial light output
equivalency for single-ended omnidirectional LED replacement lamps that are intended to replace HID
lamps.
The method accounts for two factors that influence the equivalency claims:
a. Improved lumen maintenance vs. HID. Because LED lamps have a longer useful life and their light
output degrades more slowly than most HID lamps, this factor results in initial luminous flux for an
LED replacement lamp that is lower than the equivalent HID lamp. This factor is independent of
the luminaire.
b. The spectrum of the light, in the case of outdoor (or other low-light-level) applications. In darker
environments, reaction time is faster, recognition of objects and people is more accurate, and the
perception of brightness is higher if the light source has high color rendering. This factor depends
on the spectrum of the light and is independent of the luminaire.
The Standard does not address other lamp characteristics, such as safety, physical dimensions, other
light quality parameters, or reporting requirements. Because of the strong dependence on applications, it
also does not provide corrections for the directionality of a light source, though an informative appendix
addressing directionality is included.
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