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DISCLAIMER

IES publications are developed through the consensus standards development process approved by the American
National Standards Institute. This process brings together volunteers representing varied viewpoints and interests to
achieve consensus on lighting recommendations. While the IES administers the process and establishes policies and
procedures to promote fairness in the development of consensus, it makes no guaranty or warranty as to the accuracy
or completeness of any information published herein. The IES disclaims liability for any injury to persons or property or
other damages of any nature whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly
resulting from the publication, use of, or reliance on this document.

Inissuing and making this document available, the IES is not undertaking to render professional or other se »ices “ar cron
behalf of any person or entity. Nor is the IES undertaking to perform any duty owed by any person or entity tc.someone
else. Anyone using this document should rely on his or her own independent judgment or, as apg ‘opriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given <ircuri:z*ances.

The IES has no power, nor does it undertake, to police or enforce compliance with thie sonwnts of this document.
Nor does the IES list, certify, test or inspect products, designs, or installations for comp.'anc:. with this document. Any
certification or statement of compliance with the requirements of this docunsent | hall not be attributable to the IES and
is solely the responsibility of the certifier or maker of the statement.

AMERICAN NATIONAL STANDARD

Approval of an American National Stadai requires verification by ANSI that the requirements for due process,
consensus, and other criteria have bean n =t by the standards developer.

Consensus is established when, il *he iidgment of the ANSI Board of Standards Review, substantial agreement has been
reached by directly and matc fally arected interests. Substantial agreement means much more than a simple majority,
but not necessarily unas.ity. Consensus requires that all views and objections be considered, and that a concerted
effort be made toward aeir 1 'solution.

The use of America. Nationar Standards is completely voluntary; their existence does not in any respect preclude anyone,
whether tnat pe son 1ias approved the standards or not, from manufacturing, marketing, purchasing, or using products,
processes, or  rocedures not conforming to the standards.

TheAmerican National Standards Institute does not develop standards and will in no circumstances give an interpretation
tcany Ar2rican National Standard. Moreover, no person shall have the right or authority to issue and interpretation of an
Ame.‘caniational Standard in the name of the American National Standards Institute. Requests for interpretations should
beaddressed to the secretariat or sponsor whose name appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from
the date of approval. Purchasers of American National Standards may receive current information on all standards by
calling or writing the American National Standards Institute.
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Technical Memorandum: Projecting Long Term Lumen, Photon and Radiant Flux Maintenance of LED Light Sources

1.1 Introduction

One of the benefits that LED light sources can provide is
very long usable life. Unlike other lighting technologies,
LEDs typically do not fail catastrophically” during use.
However, over time the light output will gradually
depreciate. At some point in time the light emitted
from an LED depreciates to a level where it is no longer
considered adequate for a specific application. It is
important in lighting design to understand when this
“useful lifetime” of an LED source is reached.

ANSI/IES LM-80-15, Approved Method for Measuring
Luminous Flux and Color Maintenance of LED Packages,
Arrays and Modules, defines the setup, conditions, and pro-
cedures for performing lumen maintenance testing of LED
light sources. ANSI/IES LM-80-15 is the IES standard that is
used widely to measure the lumen depreciation behavior
of LEDs. LED device manufacturers routinely provide ANSI/
IES LM-80-15 reports for their products, with data collected
during testing for 6,000 hours or more. However, how the
data collected from ANSI/IES LM-80-15 testing is used to
best determine the useful lifetime of the tested product is
not well defined.

The rated flux maintenance life of an LED is th: e!apsed
operating time over which an LED light sourc2 mcinicains
a given percentage of its initial light outpu . It is defined
as T, Where 1 is the lumen, pho*ui. or iadiant flux,
and p is the percentage valuz. or :xample, Ly is
the time (in hours) when the iminous flux output
from the LED has droppe. to .'0% of initial; Qo is the
time (in hours) when the phcon flux output from the
LED has dropped <5 9u% of initial; Rgo is the time (in
hours) when the adicat flux output from the LED has
dropped to 20% of Initial. The flux maintenance of an
LED licht 2auce is dependent upon many variables,
inclt {ing the »bperating temperature, drive current,
anc techhology and materials used to construct the
poduct. As such, the flux maintenance of LEDs can vary
not only from manufacturer to manufacturer, but also

* Used in this sense, a “catastrophic failure is a sudden failure that
results in a complete inability to perform all required functions
of an item.” (Laplante, Philip A. Dictionary of Computer Science,
Engineering and Technology. CRC Press, 2017)

between different LED package types produced by a
single manufacturer.

This Technical Memorandum recommends a method
of projecting the flux maintenance of LED light sources
from the data obtained by ANSI/IES LM-80-15 testing.
This document was developed by a dedicated TM-21
Working Group of LED industry professionals. The
analyses of the ANSI/IES LM-80-15 test data vrovidea
by major LED manufacturers are used to raticnali.e and
support this document. Much of the ANSI/iCS Li.1-80-15
data came from testing that extenc -d tc. 9400 hours,
and in some cases beyond.

Note: In 2018, IES issued P 10-18, IES Position on LED
Product Lifetime Prediction.

1.2 Scope

This documen.« =ides recommendations for projecting
flux mair tenance of LED light sources using data
obtaine wiien testing them per ANSI/IES LM-80-15,
Arrov>d Method for Measuring Luminous Flux and Color
K'aini >2nance of LED Packages, Arrays and Modules.

This method shall not be used to project lumen, photon
or radiant flux maintenance below 70%.

ANSI/IES LM-80-15, Approved Method for Measuring
Luminous Flux and Color Maintenance of LED Packages,
Arrays and Modules.

Inadditiontothetermsdefineinthis section, illuminating
engineering terms are defined in ANSI/IES RP-16-17.2

3.1DUT
The device under testing is the LED light source as
defined in Section 3.2.
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