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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 12-1: Laboratory evaluation of lamps and

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compiising
ajl national electrotechnical committees (IEC National Committees). The object of |EC, is to promote
international co-operation on all questions concerning standardization in the electrical and,electronic field§. To
this end and in addition to other activities, IEC publishes International Standards, Zechnical Specificafjons,
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as |‘IEC
ublication(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee intergsted
the subject dealt with may participate in this preparatory work. Internatienal, governmental and [non-
gpvernmental organizations liaising with the IEC also participate in this prepanation. IEC collaborates clpsely
ith the International Organization for Standardization (ISO) in accordanee with conditions determined by

he formal decisions or agreements of IEC on technical matters express,7as nearly as possible, an internatjonal
cpnsensus of opinion on the relevant subjects since each technical' committee has representation from all

EC Publications have the form of recommendations for intérpational use and are accepted by IEC National
Jommittees in that sense. While all reasonable efforts are) made to ensure that the technical content of IEC
ublications is accurate, IEC cannot be held responsible for the way in which they are used or forl any
isinterpretation by any end user.

order to promote international uniformity, IEC (National Committees undertake to apply IEC Publications
tlansparently to the maximum extent possiblein® their national and regional publications. Any divergence
tween any IEC Publication and the correspgonding national or regional publication shall be clearly indicated in

EC itself does not provide any attestatien of conformity. Independent certification bodies provide confofmity
apsessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible fof any
services carried out by independent,certification bodies.

All users should ensure that theyshave the latest edition of this publication.

o liability shall attach to IEC-or its directors, employees, servants or agents including individual experty and
embers of its technical eommittees and IEC National Committees for any personal injury, property damage or
other damage of any_fature whatsoever, whether direct or indirect, or for costs (including legal fees) and
ekpenses arising out_of the publication, use of, or reliance upon, this IEC Publication or any other| IEC
Hublications.

Attention is drawn‘to the Normative references cited in this publication. Use of the referenced publicatiops is
indispensabléfor the correct application of this publication.

Attention ‘is~drawn to the possibility that some of the elements of this IEC Publication may be the subjgct of
pptenttights. IEC shall not be held responsible for identifying any or all such patent rights.

Thel main task of IEC technical committees is to prepare International Standards| In
exceptional circumstances, a technical committee may propose the publication of a Technical
Specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical Specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 62257-12-1, which is a Technical Specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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This third edition cancels and replaces the second edition published in 2015. This edition

con

stitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edit

ion.

Title modified.

e Annex A and Annex B were combined into a single Annex A to eliminate duplicate tables
and simplify the document. Annex A in this third edition now covers recommendations and

raaguiramante faor haoth markat ciinnart nraarammac and hillle nraciiramant nraarame A n nex
g tHeHetS—o—poth—Hace+5St = FO- g eSS aBuhcprocuHeeA+progais—

\ provides specific examples for quality standards, warranty requirements,
berformance criteria for off-grid lighting products.

and

Thig Technical Specification is to be used in conjunction with other parts of the.lEC 62257

seri

The

Full
the

Thiq publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

Al

rengewable energy and hybrid systems for>rural electrification, can be found on the
weblsite.

Futyre standards in this series will.carry the new general title as cited above. Titles of exis
starldards in this series will be updated at the time of the next edition.

The
the
rela

ES.

text of this Technical Specification is based on the following documents:
Enquiry draft Report on voting
82/1617/DTS 82/1642A/RVDTS

information on the voting for the approval of this Technical Specification can be foun
report on voting indicated in the above table.

5t of all parts of the IEC 62257 seriesg ,under the general title Recommendations

committee has decided that the contents of this publication will remain unchanged
stability date indicated on the IEC website under "http://webstore.iec.ch" in the
ed to the specific-publication. At this date, the publication will be

ransformed into-an International Standard,

econfirmed;

ithdrawr,

eplaced by a revised edition, or

d in

for

IEC

ting

Lintil
lata

mended.


https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951

IEC

TS 62257-12-1:2020 © IEC 2020 -9-

INTRODUCTION

The IEC 62257 series provides support and strategies for organizations and institutions
involved in rural electrification projects. It documents technical approaches for designing,
building, testing, and maintaining off-grid renewable energy and hybrid systems with AC
nominal voltage below 1 000 V, and DC nominal voltage below 1 500 V.

These documents are recommendations:

e to support buyers who want to connect with good quality options in the market,

The
con
eled
prog
dev

Thig
corr,
objg
reng
off-g

The

asslirance of lamps and lighting appliances for off-grid electricity systems, including pro

spe
dev
mar
grid

Thig
spe

The

o choose the right system for the right place,
o design the system,

o operate and maintain the system.

se documents are focused only on technical aspects of rural off-grid “electrificg
Centrating on but not specific to developing countries. They are notaall inclusive to 1
trification. The documents do not describe a range of factors that can determine proje
uct success: environmental, social, economic, service capabilities; and others. Fun
plopments in this field could be introduced in future steps.

consistent set of documents is best considered as‘a whole with different p
esponding to items for safety, sustainability of systems,and affordable costs. The n
ctives are to support the capabilities of households*and communities that use s
wable energy and hybrid off-grid systems and inform organizations and institutions in
rid power market.

purpose of this document is to specify laboratory test methods for evaluating the qu

cifications and tests. In addition to*supporting the selection of products by prg
blopers and implementers, quality-lassurance can help market support organizati
ufacturers, and governments achieve the goals they have for lighting appliances in
applications.

part of IEC 62257 presents a quality assurance framework that includes pro
Cifications (a frameworkK for interpreting test results) and test methods.

intended users of'this document are:

Market support programmes that support the off-grid lighting market with finang
consumer €ducation, awareness, and other services;

Manufacturers and distributors that need to verify the quality and performance of produ

Bulk'\procurement programmes that facilitate or place large orders of products; and,

rada raculotare o h o anvAaramant Aaliagmalrarae on d

tion
ural
tt or
ther

arts
hain
mall
the

ality
Huct
ject
bNs,
off-

Huct

ing,

cts;

hent

1o
O T CgUTatoTro— oot oo goveT T ot ponCy maRkCTrs—arta

trade and tax policy.

The tests and inspections are designed to be widely applicable across different markets,
countries, and regions.
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Thig
lam
con
requ
test

flexible and can accommodate the goals of diverse organizations and institutions.

Thig
hav

Lum
lam
SCco

2

The
con
cite
any

+ AC nominal voltages up to 250 V;
+ DC nominal voltages up to 48 V.
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RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 12-1: Laboratory evaluation of lamps and
lighting appliances for off-grid electricity systems

Scope

part of IEC 62257 establishes the framework for creating a product specification
bs and lighting appliances to serve as the basis for evaluating quality fory, a partig
ext. Product specifications include minimum requirements for quality standards, warr

results and other information about the product. The product specification framewol

document applies to lamps and lighting appliances for off-grid electricity systems
e the following characteristics:

'he power supply is AC or DC:

he light source is CFL, linear fluorescent, or:.LED.

Dperation of the lamp or lighting appliance does not require any components tg
supplied by the testing laboratory otherthan lampholders, wire, connectors, and a pqg
supply.

bhotovoltaic module or electromechanical generator).

b intended to be used with the luminaire. Luminaires without lamps are not included in
pe of this document.

Normative references

ent constitutes requirements of this document. For dated references, only the ed
| applies. For undated references, the latest edition of the referenced document (inclu
amendments) applies.

for
ular
anty

irements, and/or performance criteria. Products are compared to specifications based on

k is

that

be
wer

'he lamp or lighting appliance doe§’not include a battery or energy source (for example, a

inaires are included in thehdefinition of “lighting appliances” if packaged together with a

the

followingldecuments are referred to in the text in such a way that some or all of fheir

tion
Hing

IEC

IEC

IEC

60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
60529, Degrees of protection provided by enclosures (IP Code)

60598-1, Luminaires — Part 1: General requirements and tests

IEC 60598-2-1, Luminaires — Part 2-1: Particular requirements — Fixed general purpose
luminaires

IEC

TS 61836, Solar photovoltaic energy systems — Terms, definitions and symbols
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IEC TS 62257-9-5: 2018, Recommendations for renewable energy and hybrid systems for
rural electrification — Part 9-5: Integrated systems — Laboratory evaluation of stand-alone
renewable energy products for rural electrification

3 Terms and definitions

For the purposes of this document, the terms and definitions in IEC TS 61836 apply, as well
as the following.

1ISOand lEC maintain terminological databases for use in standardization at the folloy ving

addfesses:

e |EC Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp

3.1
envjronmental conditions
chafacteristics, such as elevation, temperature, and humidity, that can‘influence performance

3.2
lux
Sl lrnit of illuminance: illuminance produced on a surfacelof area 1 square metre Qy a
luminous flux of 1 lumen uniformly distributed over that surface

[SOURCE: IEC 60050-845:1987, 845-01-52]

3.3

iIIu:Einance

illuminance of an elementary surface
E

luminous flux received by an elementary surface divided by the area of this surface

Note[1 to entry: In the S| system of unitsilluminance is expressed in lux (Ix) or lumens per square metre (Im/m?).

[SOURCE: IEC 60050-7231997, 723-08-30]

3.4

Ium:nous efficacy,

lumfnous efficacy of a source

quotient of the-luminous flux emitted by the power consumed by the source

Note|1 to entrys  Unit: Im/W.

[SOURCE: IEC 60050-845:1987, 845-01-55]

3.5

full width half maximum

FWHM

range of a variable over which a given characteristic is greater than 50 % of its maximum
value

Note 1 to entry: FWHM can be applied to characteristics such as radiation patterns, spectral linewidths, etc., and
the variable can be wavelength, spatial or angular properties, etc., as appropriate.

[SOURCE: IEC 60050-731:1991, 731-01-57]


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951

-12 - IEC TS 62257-12-1:2020 © |IEC 2020

3.6

power factor

under periodic conditions, ratio of the absolute value of the active power P to the apparent
power §

[SOURCE: IEC 60050-131:2002, 131-11-46, modified — The formula and note have been
omitted.]

3.7

active power
P
reallpower
effertive power
undgr periodic conditions, mean value, taken over one period T, of the instantaneous,powgr p:

.
PZ?-([pdt

Note|1 to entry: The coherent Sl unit for active power is the watt (W).

[SOURCE: IEC 60050-131:2002, 131-11-42, modified — Note 1(to entry has been omitted.]

3.8
total harmonic distortion
THLC
ratig of the total r.m.s. value of the harmonics (ir{ this context harmonic currents I, of|the
order n) of orders 2 to 40 to the r.m.s. value of the-fundamental:

Note|1 to entry: This definition has beén chosen in accordance with the relevant standard IEC 61000-2-2.

3.9
IP cllass
IP rating
IP code
degfee of protection’ provided by enclosures for electrical equipment against penetration by
forejgn bodies-and dust/water

Note|1 to entry.~ IP classes are defined in IEC 60529.

[SOURCE: IEC TS 62257-9-5:2018, 3.16]

3.10

metadata

information that relates a test result to a specific sample and provides context about the result
(e.g. specific test method used)

[SOURCE: IEC TS 62257-9-5:2018, 3.21]

3.1

multimeter

multirange multifunction measuring instrument intended to measure voltage, current and
sometimes other electrical quantities such as resistance

[SOURCE: IEC 60050-312:2001, 312-02-24]
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3.12
illuminance meter
instrument for measuring illuminance

[SOURCE: IEC 60050-845:1987, 845-05-16]
3.13
integrating sphere

hollow sphere whose internal surface is a diffuse reflector, as non-selective as possible

[SO

3.14
lam
dev
or U

3.15
coe
ratig

3.16

2 to entry: An integrating sphere is used frequently with a radiometer or photometer.

URCE: IEC 60050-845:1987, 845-05-24]

o
ce including a light source intended to be installed in or permanehtly fixed to a lampho

minaire

fficient of variation
of the standard deviation to the mean

int

rated compact fluorescent lamp

compact fluorescent lamp that incorporates, “permanently enclosed, all elements that
necessary for starting and for stable operatien

3.1

nonl-integrated compact fluorescent lamp

co
ball

Note
can

3.18

pact fluorescent lamp that inéorporates electrical contacts intended for connection
hst through a lampholder

e components of a lighting appliance that is included in the scope.

conppact fluorescent lamp

CFL
tuby
inte

3.19

lar fluoreseent lamp unit, having a bent tube, which does not include any replaceabl
'changeable parts

1 to entry: Non-integrated ‘eompact fluorescent lamps are not included in the scope of this document],

Ider

are

O a

but

line

ar fluorescent lamp

straight tubular fluorescent lamp unit that incorporates electrical contacts intended for
connection to a ballast through a lampholder, and which does not include any replaceable or
interchangeable parts

3.20

ligh

t emitting diode

LED
solid state device embodying a p-n junction, emitting optical radiation when excited by an
electric current

[SO

URCE: IEC 60050-845:1987, 845-04-40]
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3.21

integrated LED lamp

device including an LED light source, LED driver, and other optical, mechanical, and thermal
components, and intended to connect directly to a power source

3.22

non-integrated LED lamp

device including an LED light source and other optical, mechanical, and thermal components,
and intended to connect to an LED driver configured to control the lamp’s light output

3.23
LED driver
eledtronic device configured to control the output of an LED light source, intended to conpect
direftly to a power source, either packaged along with the LED light source in an' integrated
LEQ lamp or packaged separately from the LED light source

3.24
cap
basp, en US

part| of a lamp which provides connection to the electrical supply by means of a lampholdg
lamp connector and, in most cases, also serves to retain the lamp.in“the lampholder

-

or

Note|1 to entry: The term "base" is also used in both the United Kingdem and the United States of Ameriga to
denote an integral part of a lamp envelope which has been so shaped that it fulfils the function of a cap. It{may
engage either a holder or a connector, depending on other design features of the lamp- and holder system.

Note|2 to entry: The cap of a lamp and its corresponding holder are generally identified by one or more Igtters

folloyved by a number which indicates approximately the principal dimension (generally the diameter) of the cpp in
millimetres. The standard code is to be found in IEC 60061.

[SOURCE: IEC 60050-845:1987, 845-08-15]

3.25
lampholder
device which holds the lamp in pasition, usually by having the cap inserted in it, in which gase
it alfo provides the means of cennécting the lamp to the electric supply

Note|1 to entry: The term "socket" or, when the context is clear, the abbreviation "holder" are commonly jused
instepd of "lampholder".

Note|2 to entry: See Note 2 to entry 3.24.

[SOURCE: IEC60050-845:1987:1987, 845-08-24]

3.26

lumijinaire

apppratus which distributes, filters or transforms the light transmitted from one or more lamps
and Vvhibh illb:udcb, c:)\bc:pt thc :alllpb thclllbc:vcb, d” thc pdltb ||cucaca|y fUI I‘;A;Ily and

protecting the lamps and, where necessary, circuit auxiliaries together with the means for
connecting them to the electric supply

Note 1 to entry: Luminaires that are not supplied with lamps are outside the scope of this document.

[SOURCE: IEC 60050-845:1987, 845-10-01, modified — Note 1 to entry has been added.]

3.27

lighting appliance

apparatus which distributes, filters or transforms the light transmitted from one or more light
sources or lamps and which includes all the parts necessary for fixing and protecting the
lamps and, where necessary, circuit auxiliaries together with the means for connecting them
to the electric supply
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Note 1 to entry: A lighting appliance can be a luminaire with one or more lamps installed, including luminaires
with integral lamps. A luminaire with no lamp installed or provided is not a complete lighting appliance (and is
outside the scope of this document).

3.28

device under test

DUT

particular sample that is being measured or observed

4 Characteristics of lamps and lighting appliances

4.1 Product categories

Lamps and lighting appliances can be placed into one of three categories based -on their
expected range of use. It is important to categorize them because they have different inherent
utilify to the user and will encounter different environmental conditions based on| their design.

Different quality standards and performance criteria may apply to differentcategories.

A prloduct will fall into one of the following categories:
e Indoor-only products are designed for indoor use only;” meaning they are generally
ntended to be mounted permanently or semi-permanently/indoors.

e Indoor/outdoor products are designed to be used indoors or outdoors or both, depending
bn the user’s needs.

e Qutdoor-only systems are designed specifically” for outdoor use, meaning they |are
penerally intended to be mounted permanently~or semi-permanently outdoors.
4.2| System measurements and observations

4.2 General

Subglause 4.2 describes aspects of atlamp or lighting appliance for off-grid electricity systems
thatlmay be measured and/or observed to ascertain its quality and performance. The aspgcts
are |grouped into categories, and-each aspect begins with a description of its relevance. [The
desg¢ription of each aspect eoncludes with a description of the result from the test procedure,
the pnits, and an example result. In some cases, multiple pieces of information are groupdd in
a single aspect for clarity.and concision.

4.2.p Design, manufacture, and marketing
4.2.p1 Arrangement of components

The| arrangement of components, as in the example below, is a critical aspect to obsg¢rve
because’it determines the product category.

a) Test procedure(s): Annex F — visual screening.

b) Result: qualitative description of the components comprising the lamp or lighting appliance.

c) Units: qualitative description.

d) Example: The product is an LED luminaire with all components integrated into a single
enclosure.

4.2.2.2 Lighting system information

This aspect describes the types of light sources used in the product and their arrangement.
This description is important for understanding the general product design.

a) Test procedure(s): Annex F — visual screening, Annex C — manufacturer self-reported
information.
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b) Result: qualitative description of the type, number, and arrangement of light sources.

c) Units: qualitative description.

020

d) Example: [Photographs attached to test reports], The luminaire consists of 3 LEDs
mounted on a circuit board. The LEDs and board are encased in a clear plastic globe and
attached to an Edison screw-type cap, making the entire product appear similar to a
traditional incandescent light bulb.

4.2.

c)
d)

4.2.

The
eng

pragtice, servicing warranties is highly vatiable depending on the structure of supply
ser\ice chains.

a)
b)
c)

d)

4.2.

Thig incerporates various other important results obtained from visual screening (Anne
inclyding, but not limited to, component dimensions, component masses, the number of

2.3 Packaging and user’s manual information

rmation about the packaging, user’s manual, and other consumer-facing information helps

ded in the manual, such as instructions for end-of-life disposal.

Test procedure(s): Annex F — visual screening.
Result: there are two types of results:

1) photographic documentation of the packaging and manual (or_digital copies of
original proofs);

P) notes on the type of manual and which languages are included:
Units: qualitative type and photographs.

Example: [Photographs attached to test reports], The <«user’'s manual is a single-s
ncluded in the package and includes pictograms with-"explanations in Hindi, Eng
French, and Swalhili.

R.4 Warranty information

terms and duration of warranty coverage provided to end-users are important factorg
endering confidence in stand-alone off-grid lighting and trying to prevent early failurg

Test procedure(s): Annex F — wisual screening, Annex C — manufacturer self-repo
nformation.

Result: detailed warranty. terms and a concise version that highlights the key point
coverage and duration.

nits: qualitative description.

Example: [Detailédywarranty terms are documented in scanned attachments to test rep
Coverage is agaihst manufacturing defects or under normal use conditions. The produ
peneral is covered for 12 months from the time of purchase.

R.5 Other visual screening results

5. It
b be

the

neet
ish,

for
. In
and

rted

5 of

ort],
ctin

F),

ight

output settings, and provided specifications.

a)

b)
c)
d)

Test procedure(s): Annex F — visual screening, Annex C — manufacturer self-repo
information.

rted

Result: various results including qualitative descriptions and quantitative measurements.

Units: qualitative descriptions and quantitative measurements.
Example (for one result): The lighting appliance has a mass of 0,3 kg.
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3 Durability and workmanship

3.1 Water protection — enclosure

This provides a description of the product enclosure’s ability to keep out water in terms of IP
class. For products intended to be used and/or charged outside, water protection is important
for product function as well as user safety.

a) Test procedure(s): Physical ingress and water protection test according to IEC 60529, or

b)

c)
d)

4.2.

Thig provides a description of any drainage means incorporated into‘a product and/or ci

boa

prot

ton

a)

b)
c)
d)

4.2.

Thig
prog

use

a)

b)

c)
d)

the alternative methods in Annex O (physical ingress and water protection) if
alternative method results are unequivocal.

the

brotection provided by enclosure.
nits: pass or fail and qualitative description.

3.2 Water protection — circuit protection and drainage

d protection methods used in the product. The incorporation. 6f’drainage or circuit b
ection is crucial for products intended to be outdoors that/have enclosures providing
b water intrusion protection.

Test procedure(s): Annex F (visual screening) combined with Annex C (manufacturer
reported information).

Result: qualitative description of drainage or circuit protection methods used.

nits: qualitative description.

Fxample: The product has a conformal.€oating on its circuit board as well as drain
holes in the base of the enclosure to alfow drainage of collected water.

3.3 Physical ingress protection

provides a description of the\degree of protection from the intrusion of foreign objeg
uct’s enclosure provides. injterms of IP class. Physical ingress protection is importan
safety as well as prodyct.functionality.

Test procedure(s). RPhysical ingress and water protection test according to IEC 6052
he alternative methods in Annex O (physical ingress and water protection) if
hlternative method results are unequivocal.

Result: passtor fail for IP class (first digit) and description of degree of physical ing
brotection,

nits:"pass or fail and qualitative description.

Result: pass or fail for IP class (second digit) and a description of degree of -wjater

Example: The product is estimated to pass IPx3. The product’s enclosure,eontains {ight
fitting components, all of which have gaskets to prevent water intrusion.

cuit
bard
ittle

self-

age

ts a
for

D or
the

[€SS

Example: The product passes IP4x; the product enclosure’s components fit toge

4.2.3.4 Shipping vibration durability

her

This provides an evaluation of a product’s robustness and ability to withstand vibrations

duri

ng shipping and distribution.

a) Test procedure(s): Annex N — mechanical durability test.

b) Result: pass or fail for functionality, damage, and the presence of user safety hazards.

c) Units: a pass or fail result based on whether the DUT functions, incurs damage, or
presents a safety hazard to the user.

d) Example: When subjected to vibrations similar to those experienced during shipping, the
product stopped working. Functional: fail. Damage: pass. Safety hazard: pass.
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4.2.3.5 Gooseneck durability

This provides an evaluation of a product’'s gooseneck’s robustness and ability to withstand
being torqued through its expected range of motion. Gooseneck durability is important for
product functionality and user safety and satisfaction.

a) Test procedure(s): Annex N — mechanical durability test.

b) Result: a pass or fail for functionality, damage, and the presence of user safety hazards.

c) Units: a pass or fail result based on whether the DUT functions, incurs damage, or
presents a safety hazard to the user.

d) Example: After the gooseneck test, the LEDs worked properly but there was yigible
lamage (a cracked housing) that did not pose a hazard. Functional: pass. Damage?[fail.
Bafety: pass.

4.2.B.6 Connector durability

Thig provides an evaluation of a product’s connectors’ robustness and,ability to withsf{and
plug cycling. Connector durability is important for product functionalitynand user safety |and
satigfaction.

a) [fest procedure(s): Annex N — mechanical durability test.

b) Result: a pass or fail for functionality, damage, and the presence of user safety hazard

U7

c) Units: a pass or fail result based on whether the DUT functions, incurs damage| or
bresents a safety hazard to the user.

d) Example: After 400 cycles in the connector test,«4he barrel plug socket detached from| the
LED driver enclosure, rendering the connector/unusable. Functional: fail. Damage: [fail.
Bafety: pass.

4.2.8.7 Switch durability

Thig provides an evaluation of a product’s:switches’ robustness and ability to withstand switch
cycling. Switch durability is important.for product functionality and user safety and satisfadtion.

a) [est procedure(s): Annex N —“mechanical durability test.

b) Result: a pass or fail for functionality, damage, and the presence of user safety hazard

1°2

c) Units: a pass or fail. result based on whether the DUT functions, incurs damage, or
presents a safety hazard to the user.

d) Example: After 600 cycles in the switch test, the DUT’s light switch stopped turning on| the
DUT. Functional/fail. Damage: fail. Safety: pass.
4.2.5.8 Strain relief durability

Thigd provides an evaluation of a product’s strain reliefs’ robustness and ability to withsfand

being<pulled. Strain relief durability is important for product functionality and user safety [and
satisfaction-

a) Test procedure(s): Annex N — mechanical durability test.
b) Result: a pass or fail for functionality, damage, and the presence of user safety hazards.

c) Units: a pass or fail result based on whether the DUT functions, incurs damage, or
presents a safety hazard to the user.

d) Example: The DUT’s strain reliefs all withstood the strain relief test without incurring any
damage. Functional: pass. Damage: pass. Safety: pass.

4.2.3.9 Wiring quality

This provides a qualitative evaluation of a product’s wiring quality, including (but not limited to)
neatness and connection quality.
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a) Test procedure(s): Annex F — visual screening.

b) Result: a qualitative description of wiring quality.

c) Units: qualitative description and number of failures with respect to key indicators.

d) Example: The DUT’s wires are neatly arranged (e.g. bundled into harnesses and secured
with cable ties) and the solder joints are of good quality. There are no bad joints, pinched
wires, or other poor wiring indicators.

4.2.4 Electrical characteristics

4.2.4.1 Operating input voltage range

This

a)
b)

c)

d)

4.2.4.2 Power consumption

The

app
the

4.2.4.3 Power factor

The

watfs) to the apparent.power (measured in volt-amperes). The power factor is an impon

met
ofte
effid

T Q

allowable voltage; pass or fail for functionality, damage, and safety.

provides the voltage range over which the DUT can safely and properly operate.

Test procedure(s): Annex K — input voltage range.
Result: table showing relative light output over the operating voltage range; maxin

nits: volts, DC or AC (V DC or V AC), and percentage (%); volts;‘pass/fail; qualitg
jescription.

Fxample: [Table with column headings: operating voltage (M), DUT voltage (V),
elative light output (%); a maximum allowable voltage of 1578V DC achieved.] The I
emained functional after the test and no damage or safety(hazard was present.

power consumed by a lamp or lighting appliance-is.an important metric for use in off{
ications in which the supply of energy is limited."The power consumption is also use
Calculation of luminous efficacy.

Test procedure(s): Annex P — power consumption and power quality.
Result: active power (AC) or DC power.

Units: watts (W).

Example: 1,50 W.

power factor of an_AC device is the ratio of the active power (real power, measure

fic for off-grid applications since the power output capacity of generators and inverte

hum
tive

and
DUT

grid
d in

d in
tant
S is

h given in terms/of apparent power. Using devices with high power factor results in nmpore

ient use of a-given generator or inverter’s capacity.

Test procedure(s): Annex P — power consumption and power quality.
Result! active power (AC) or DC power.

Jnits- unitless

()

)
)
)
d)

Example: 0,95.

4.2.4.4 Current total harmonic distortion (THD)

The current total harmonic distortion is a measure of harmonic content in a device’s current
waveform — that is, how much the current waveform deviates from a true sine wave. High
levels of harmonic current can cause heating in power generation and distribution equipment
(such as generators and transformers) and can lead to distortions in the system’s voltage
waveform, negatively impacting the performance of other equipment connected to the
electricity system.

a) Test procedure(s): Annex P — power consumption and power quality.

b) Result: active power (AC) or DC power.


https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951

-20 - IEC TS 62257-12-1:2020 © IEC 2020
c) Units: percentage (%).
d) Example: 15 %.
4.2.5 Photometric performance measures
4.2.51 Luminous flux output

Luminous flux output is the light output of a DUT when it is driven at a specific voltage. This is
a key metric that compares the overall light output of DUTs.

a) Test procedure(s): Annex | — light output.

b) Result: luminous flux.
¢) Units: lumens (Im).

d) Example: 95,6 Im.
4.2.65.2 Luminous efficacy

Luninous efficacy is the light output of a DUT (in lumens) divided by ¢he’ power the DU[T is
consuming (in watts). This is a key metric that compares the ability ef DUTs to turn electrical
power into usable light.

a) [fest procedure(s): Annex | — light output.

O

Result: luminous efficacy.

O

)
) Units: lumens per watt (Im/W).
) Example: 96,3 Im/W.

o

4.25.3 Full width half maximum (FWHM) angles

The|full width half maximum angle is a metric used to understand the light distribution pf a
DUT and is the total angle over which the'illumination is greater than or equal to half| the
illunpination at the brightest point at a given distance from the light source in a given plane
a) [fest procedure(s): Annex J — light distribution.

b) Result: vertical and horizontal FWHM angles.

c) Units: degrees (°).
4.2.5.4 Light distribution characteristics

A light distribution (isythe illuminance “map” of a DUT. This metric is useful for determining| the
utilify with respect.to task lighting. The test is done by driving the DUT at a specific voltagsg.
a) [est procedure(s): Annex J — light distribution.

b) Result;»constant-voltage useable area at a specified distance and illuminance on a work
sufface of 0,3 m x 0,4 m.

NOTE The work surface dimensions were selected to correspond to two adjacent sheets of A4 paper.

c) Units: square metres (m2) and lux (Ix).

EXAMPLE The usable area at a distance of 0,75 m is 0,76 m2 and the work surface illuminance is 40 lux.
4.2.5.5 Colour characteristics

The colour characteristics of light include the colour rendering index (CRI), a measure of how
accurately the light renders colours, and the correlated colour temperature (CCT), a measure
of the colour of the light expressed as a temperature in kelvin.

a) Test procedure(s): Annex | — light output.

b) Result: CRI and CCT values.

c) Units: CRI is unitless and the CCT is in kelvin (K).
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4.2.6 Photometric durability measures
4.2.6.1 Lumen maintenance (LED)

This is a measure of the amount of degradation in light output after 1 000 h and 2 000 h of
operation at a constant voltage, which can provide valuable insight into the quality of the
LEDs and/or the DUT’s circuitry.

a) Test procedure(s): Annex L — lumen maintenance.

b) Result: percentage of lumen output maintained after 1 000 h and 2 000 h of constant
operation.

c) Units: percentage (%).

d) Example: The DUT maintained 96 % and 93 % of its original lumen output after)1 000 h
End 2 000 h of operation, respectively.

2 Cycle life (fluorescent)

Thig is a measure of the number of on/off cycles a fluorescent DUT can‘undergo before| the
DUT ceases to properly function.

a) [est procedure(s): Annex M — cycling.

b) Result: a pass or fail for functionality after 3 000, 6 000, and 12 000 on/off cycles.
¢) Units: a pass or fail for functionality.

d) Example: The DUT continued to function after 12 000 ‘on/off cycles.

4.2.7 Self-declaration aspects
4.2.7.1 Product and manufacturer information

Manufacturer-reported product and manufacturer information is important for tracking
purposes as well as for ensuring the testidaboratory has up-to-date product information.

a) [est procedure(s): Annex C — manufacturer self-reported information.

b) Result: various qualitative and‘quantitative information.

c) Units: qualitative and quantitative.

d) Example: The product’s free-on-board price is 30 USD; it is sold in Kenya and India; etg.

4.2.7.2 Warranty coverage

Warfranty coverage-goes beyond the terms of a warranty and provides detail on coverage fin a
partjcular location. It is typically only provided in cases where it is necessary to verify
coverage inla)particular town or region.

a) [fest\procedure(s): Annex C — manufacturer self-reported information
b) Resultgualitative-description-
c) Units: qualitative description.

Example: The support in [region name] is provided by a small network of technicians who
have been trained to repair products by [manufacturer or distributor name]. For repairs
that are beyond the scope of their capabilities, replacement products are provided. The
consumers in [region name] can access warranty service by dialling a phone number that
is on a sticker placed on the original packaging.

4.2.7.3 Third-party marks and certifications

Third-party marks and certifications (e.g. UL) can be an important aspect in the eyes of
consumers and investors, alike.

a) Test procedure(s): Annex C — manufacturer self-reported information.
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Result: qualitative marks and certifications.
Units: qualitative type.
Example: produced in an ISO 9001 certified factory.

Product specification

General

020

Quality standards, warranty requirements, and performance criteria are used to interpret the

measurements—and observations made about 2 prnr‘lllr\f Tngnfhnr fhny form a pro

spe

Each criterion in a specification refers to a particular aspect of the product, as listed in

and

The|standards, requirements, and performance criteria should“be appropriate for the goa

the
sho

Clayise 5 describes the framework for“standards, requirements, and performance criteri
bral and offers insights on the best practices for creating a product specification. It

gen
incl

Ann

qua

5.2

Pro

requirements,-and performance criteria can support a broad range of quality assurance ng
Table 1 below lists examples of how they are applied depending on the type of qu

ass

cification.

Quality standards set a minimum level of durability and protect buyers and Users f
{alse advertising claims.
Warranty requirements set a minimum level of user protection from early failtre.

Performance criteria set a recommended level of service and featuress

requires a minimum level of quality, service, or performance.

organization or individual who is using them as a framework for quality assurance
ild consider the following factors:

Evailability of products on the market with the necessary quality and performance;
bility of buyers to pay for the products;
liversity of end-user needs;

olerance for manufacturing variation.

tdes a template product specification followed by guidance on completing each secf
x A presents an examplé€ specification for off-grid lighting market support progran
ification.

Applications

duct specifications that include some combination of quality standards, warr

wrance-(QA) framework.

uct
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hme

anty
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Table 1 — Applications of product specifications

Type of QA Example(s) of applying Clause 5
framework

General market Use quality standards and general warranty requirements to qualify for institutional market

support support; provide additional services if performance criteria are also met.

Use quality standards to qualify for “verified product” programmes.
Use quality standards and other requirements to qualify for investment or financing.

Manufacturing/ For manufacturers: incorporate quality standards and performance criteria from market

distribution support programmes or distributors in the design and production quality control processes.
For distributors: set minimum quality standards, warranty requirements, and/or
performance criteria for products to identify suppliers.

Bulk procurement Set minimum quality standards, warranty requirements, and/or performance criterja for
products to qualify in a request for offers. If the project is in a specific location, the
warranty requirements may also include specific levels of service in that particular areal

Trade regulation Set minimum quality standards for tax exemption or customs.

5.3 | Quality assurance principles
5.3.1 General

The| framework for considering quality standards, warranty.\requirements, and performgnce
critgria presented in this document is designed to support broad types of programmes |and

inst

5.3.p Rationale for dividing quality, warranty, and performance

Qu

ftutions in the off-grid lighting market. The followingkey principles guide the framework|:
Balance quality and affordability for price-sensitive buyers — it does not matter how well
broducts perform if the target users cannot afford them.

Encourage innovation and technological diversity. Wherever possible, be open-ended in
he technical approaches that are allowed.

Empower buyers to choose the.right product for their needs and budget by focusing
broduct specifications and communication on outcomes for end-users.

Jse low-cost, rigorous, targeted tests to match the general affordability requirementq for
he market and accommodate both incremental and innovative changes to product degign.
[he tests should be feaSible for use by a broad set of potential users.

Focus quality standards on elements of a product that are difficult for typical buyerg to
assess themselvesy\ike truth-in-advertising and durability.

Focus warrantysrequirements on providing a baseline of support.

Focus performance criteria on bottom-line user experience metrics like run time |and
brightness)

ity standards, warranty requirements, and performance criteria are considered separately

to allow programmes and institutions the flexibility to establish targets with their goals in mind:

Quality standards deal with basic consumer protection (from early product failure, unsafe
operation, or false advertising) and typically are a “baseline” or minimum level.

Warranty requirements deal with aspects of the products and projects that are not
controlled at the factory or installation site — the service available for products is typically
very dependent on the supply chain and geography.

Performance criteria are typically in addition to quality standards and define service levels
that should be met. The diversity of needs, power availability, and ability of end-users to
pay for appliances and electric service shall be known to precisely set performance criteria.

Enables tiered service offerings for market support programmes. For instance, it is
possible to have a tiered support system in which certain services only require meeting
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quality standards and warranty requirements while others also require meeting
performance criteria.

5.4 Product specification framework description

5.4.1 General

Subclause 5.4 describes a framework of product specification documents for lamps and
lighting appliances included in the scope of this document. First, a blank specification is
provided that lists all the pieces that may be specified. It is followed by a subclause

Thefe are example product specifications in Annex A; one is for general market support
programmes and the other is a “sample tender” for bulk purchasing.

A prloduct specification has six parts, as follows:

a) Pcope defines the applicability and use of the quality standards and performance criteffia.
b) [Test requirements defines requirements for test result validity.

c) Product category requirements unambiguously defines the “categories that may| be
referenced later.

d) [uality standards lists quality-related aspects and minimdm or required results for gach
aspect with a tolerance; may be subdivided by product-category.

e) Warranty requirements lists requirements for minimum levels of warranty support.

f) Performance criteria lists performance-relatedaspects and minimum or required regults
for each aspect with a tolerance; may be subdivided by product category.

5.4.p Product specification template
5.4..1 General

Subclause 5.4.2 is a blank, rough template for setting quality standards, warranty
requirements, and performance, criteria to support the goals of a programme or institufion.
Not¢ that in many application§ certain criteria or entire categories of criteria may not apply
and|should be removed.

NOTE Text in italics is intended for replacement and describes what should go in each space.

5.4.p.2 Scope

Desgribe the-intended use of the product specification. Describe the contents in general |and
proyide guidance on how to use the document.

5.4.2:3 Test requirements

Specify the level of testing that is required. For example, Quality Test Method (QTM) level
testing (see Clause 6).

Describe if any external test results (such as test results from other IEC standards) could be
used in place of results from this document. Describe any product sampling requirements for
qualification testing.

Specify the number of light output settings required to be measured for products with multiple
settings. Typically, at least one set of test results should fully characterize the performance on
the highest light output setting.
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5.4.2.4

Product category requirements

— 25—

Describe which product technology categories (e.g. AC and/or DC, lamps and/or luminaires,
LEDs and/or CFLs, etc.) are covered/allowed.

Describe any voltage limits or other required electrical system integration tolerances
(e.g. nominal 12 V DC, AC voltage input range 100 V to 250 V, AC frequency 50 Hz, etc.).

Describe any other categorical requirements for products (e.g. shall have an E27 Edison

screw cap, etc.).

5.4.2.5

The
and
(Table 5) tables.

Quality standards

Table 2 — Truth-in-advertising tolerance

product shall meet each of the criteria listed in the truth-in-advertising (Table [2), sdfety
durability (Table 3), power quality for AC products (Table 4), and end-user support

numeric ratings

Others, if applicable

Truth-in- Aspect(s) considered Requirement
3dvertising in assessment
criterion
Sydtem 4.2.5 Photometric Define the tolerance for deviation from ratings.
performance performance measures
tolgrance —

OtHer numeric Multiple Define the tolérance for deviation from ratings.

ratihgs tolerance

Ovg¢rall truth-in- Multiple Include anoverall description of the requirements for truth-in-
adMertising advertising that may not be covered by the requirements abovg.
stajement

Table 3 —Safety and durability standards

$afety or durability
criterion

Aspect(s) considered
in'assessment

Product category
(form factor
and/or technology)

Requirement

Levgl of water exposure
protéction (overall,

techhical, or enclosure-
only

4.2.3.1 Water protection —
enclosure

4.2.3.2 Water protection —
circuit protection and
drainage

4.2.7.1 Product and
manufacturer information

4.2.2.3 Packaging and

Category 1

Define level of protectidn in
terms of water protection
integrated assessment:

No protection, occasionjl
rain, frequent rain, or
permanent outdoor
exposure.

Category 2, Category 3,
etc.

Define level of protectidn in
terms of water protection

2 el 4
UsSTIl S Tirarudr TrimoTTiatiort

integrated assessment.

Physical ingress protection

4.2.3.3 Physical ingress
protection

Category 1

Define level of protection in
terms of IP class.

Category 2, Category 3,
etc.

Define level of protection in
terms of IP class.

Mechanical durability —
shipping vibration

4.2.3.4 Shipping vibration
durability

All products @

Define maximum number of
failures out of the number
that are tested for damage,
functionality, and safety.

Mechanical durability —
goosenecks

4.2.3.5 Gooseneck
durability

Products with goosenecks

Define maximum number of
failures out of the number
that are tested for damage,

functionality, and safety.
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Safety or durability
criterion

Aspect(s) considered
in assessment

Product category
(form factor
and/or technology)

Requirement

Mechanical durability —
connectors

4.2.3.6 Connector durability

Products with connectors

Define maximum number of
failures out of the number
that are tested for damage,
functionality, and safety.

Mechanical durability —
switches

4.2.3.7 Switch durability

All products

Define maximum number of
failures out of the number
that are tested for damage,
functionality, and safety.

4O O ol

Mecframcatdurabitity—=
straip relief

durability

= . . el .
FTOUUCLS Wit CUTITIEUTUTS

Defirrermaximomrormbgr of
failures out of the number

that are tested for.damgge,
functionality, apd“safety.

Workmanship

4.2.3.9 Wiring quality

All products

Define maximum numbgr of
samples with bad soldef
joints, poer wiring, etc. put
of thé\number that are
tested.

Opefating input voltage
range

4.2.4.1 Operating input
voltage range

All products

Define maximum numbgr of
failures out of the number
that are tested for
functionality and safety

Define voltage range arld
maximum allowable vollage
for testing, if different from
recommendations in Taple
K.2.

Lumgen maintenance

4.2.6.1 Lumen maintenance
(LED)

All LED products

Define maximum numbgr of
samples that may fail
specified lumen

maintenance criteria ouf of
the number that are tesfed.

Cycljng durability

4.2.6.2 Cycle life
(fluorescent)

All CFL or linear fluorescent
products

Define maximum number of
failures out of the number
that are tested.

Safdty ratings

4.2.2.5 Qther+wvisual
screening,results

4.2 .7 Self-declaration
aspects

All AC products

Define any safety rating
markings or certification
required for AC product|

P »

he shipping vibration~test may add significant cost to the test programme, depending on the capabilitigs of
the test laboratory The’ costs and benefits of this testing should be weighed carefully when deciding whegther
tp include a shippingwibration durability requirement in the product specification.

Table 4 — Power quality standards for AC products

Pdwer.quality criterion

Aspect(s) considered in

Product category (form

Requirement

assessment

factor and/or
technology)

Power factor

4.2.4.3 Power factor

All AC products

Define minimum
acceptable power factor.

Current total harmonic
distortion

4.2.4.4 Current total
harmonic distortion (THD)

All AC products

Define maximum

acceptable THD.
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Table 5 — End-user support standards

Truth-in-advertising
criterion

Aspect(s) considered in
assessment

Requirement

Information on product
design, use, and care

4.2.2.3 Packaging and
user’s manual information

Define if there are requirements for consumer-facing
information on packaging or in a user’s manual, such
as end-of-life disposal instructions.

Other 4.2.2.5 Other visual Define other product requirements that support end-
screening results users to maintain the quality of the product.
5.4..6 Warranty requirements

The|product shall meet each of the end-user support requirements listed in Table 6«

Table 6 — End-user support requirements

Support type Aspect(s) Requirement
Majntenance and 4.2.2.4 Warranty Define minimum warranty requirements (length,
warranty terms information components covered, etc.)
Seryvice capabilities 4.2.7.2 Warranty Define “on the ground” fequirements for warranty servige
coverage (typically only for profects in a specific location)

5.4..7 Performance criteria

In gddition to meeting the quality standards and\warranty requirements, the product ghall
megqt one of the lighting service criteria (Table 7).

Q)

Table 7 — Lighting service criteria for performance assessment

Light output criterion Aspect(s) Requirement

4.2.5.1 Lumijnous flux
output

General illumination
seryice

Define minimum average lumen output (Im) and
compliance tolerance (%).

Lurpinous efficacy 4.2.5;2\Luminous efficacy | Define minimum luminous efficacy (Im/W) and

compliance tolerance.

OtHer illumination Various Define minimum performance for other aspects, sugh
requirements as colour rendering, colour temperature, light
distribution and illuminance characteristics
Us3gbility requirements Various Define minimum requirements related to usability,
such as flicker and warm-up requirements.
5.4.8 Tolerances

Tolerances are an allowable deviation from the target value for a particular criterion In a
product specification and are part of the product specification. In the case of truth in
advertising, the target value is what is advertised. For performance criteria, the target value is
the minimum performance level. Durability tests and other pass/fail criteria also have a target
— passing the test.

Tolerances should be set carefully, considering how the measured or observed values from a
test (with a limited number of samples) characterize the true quality or performance aspects
of every product in the market. The sample size, expected manufacturing tolerance, and
testing uncertainty should each be considered.

There are trade-offs between protecting buyers/end-users and suppliers from “false positive”
and “false negative” results, respectively. Tighter tolerance tends to protect buyers/end-users
better from poor quality or performance products but will also result in a higher number of
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good quality or performance products being excluded based on non-representative sampling
or test results. The dynamic is reversed for looser tolerances.

The type of tolerance depends on the aspect being specified:

a) Qualitative: aspects that are descriptive (e.g. type of light source) do not typically have a
tolerance.

b) Numeric: aspects that are described with a measured value (e.g. luminous flux) should
have a tolerance defined in terms of percentage deviation of the average DUT
measurement from a particular value. Often it is allowable for the test result to deviate in

B L~ H on’ bt oot th thar Lor tocto o H allawwiabl + A DKot P~ a—th run
ARAv] \PRLAAA v ]| VUL TTUL LTS ULrierT .. 1T Ul MTotdaliuve, 1TU To diITuvVwAauviv U UVvVelT PUIIUIIII vl uare
ime but not underperform. There may also be a tolerance defined for variability bétween
samples.
n general, the percentage deviation from a target value is calculated using the”following
formula:
X — X
D =100 % x —meas — “target
Xtarget
where:
D is the percentage deviation in a numeric value;
Ftarget is the target value;
E meas is a measured value or the average of the’zmeasured values for each sample.

c) Boolean: aspects that are described in terms of-pass/fail” (e.g. switch test) should haye a
olerance defined in terms of the number of allowable failures out of a set number of tfials
br tests. Note that the statistical powercof>Boolean results for predicting populgtion
bass/fail rates is not very high with small sample sizes. Therefore, it is not possiblge to
hccurately predict population failure rateés-for a particular aspect from a small sample dize,
hnd it is often appropriate to allow sa@me small but reasonable failure rate to avoid false
hegative results.

5.4.E Quality standards criteria
5.4.41 General

Subclause 5.4.4 describés the quality standards aspects and gives guidance on how to
implement a quality standard.

Thefe are severahecategories of quality criteria listed below. For each category, it is impontant
for @ set of quality standards to specify the following information:

e Which=aspects are referenced by the criteria?

o Whatlevel of failure or minimum quality level is acceptable for each aspect?

e Which product categories are subject to each criterion if there are differences across
categories?

5.4.4.2 Truth in advertising

The goal of a truth-in-advertising standard (see Table 8) is to protect buyers and end-users
from false advertising claims. It is particularly important to ensure that the description of
advertised values corresponds with test results in cases where buyers (anywhere in the
supply chain) will make product purchasing decisions based partly or solely on advertising
and packaging or where users have expectations set by them.
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Table 8 — Truth-in-advertising criteria for quality standards

Truth-in-advertising
criterion

Aspect(s) considered
in assessment

Standard specification

Remarks

System performance
tolerance — numeric
ratings

4.2.5 Photometric
performance measures

Others, if applicable

The tolerance between
the rated performance
and measured
performance.

These are key aspects for
end-user experiences
with the product, but also
tend to have test results
with higher uncertainty
due to a combination of
intrinsic manufacturing
variation and test

taiad. | i 4l
treertainty-due-to-the
system-level nature(of [the
aspects.

adVertising statement

policy for interpreting
truth-in-advertising
requirements. Suggested
statement:

“Each description/of, the
product that appears on
the packaging,h\inSide the
package, apd\in any other
media should be truthful
and accurate. No
statéements should
mislead buyers or end
users about the features
or utility of the product.”

OtHer numeric ratings Multiple The tolerance between n/a
toldrance the rated performance
and measured
performance.
Ovgrall truth-in- Multiple Describe the general It {ssimportant to lay oyt a

broad expectation of
truth-in-advertising ang to
interpret it on a case-by-

case basis.

Table 9 includes notes with guidance @n aspects that are often part of a truth-in-advertising

che¢k because they are commonly advertised.

Table 9 — Notes on common truth-in-advertising aspects

Aspect(s)

Remarks

4.215.1 Luminous flux
output

Manufacturers may list the luminous flux at the nominal voltage rather than the
standard operating voltage, which can be more representative of typical service

levels.

4.215.4 Light distribution
chdracteristics

Peak illuminance at a specified distance is often advertised in lieu of luminous flpx.

It is important to carefully adjust the test result to match the distance specified ir
the advertised value using known light propagation relationships (“inverse squarge

law”).

4.213.%Water protection —
endlesute

Ensure that there is no information that misleads consumers about the level of

prnh:r\}ir\n afforded-them hy the-combination-cf-the-enclosure—and-otherwater

4.2.3.2 Water protection —
circuit protection and
drainage

protection systems.

4.2.6.1 Lumen
maintenance (LED)

4.2.6.2 Cycle life
(fluorescent)

Lifetime is often given in lieu of lumen maintenance, and the advertised lifetime is
often much longer than the duration of the lumen maintenance or cycle life test
(e.g. 20 000 h for some LEDs). Except in cases where the lifetime is less than the
duration of the test, the advertised lifetime cannot be directly compared to the

results of these tests.
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5.4.4.3 Safety and durability

5.4.4.3.1 General

Safety and durability criteria protect the user from harm and the product from early failure
during typical use. It is important to balance the safety and durability requirements with cost
implications and reasonable expectations of consumer care, or the safety and durability
criteria risk being over-prescribed. It is helpful to consider the expected minimum product

lifetime when determining durability-related criteria.

For pass/fail tests, tolerances for failure rates should be specified (see Table 10).

Table 10 — Safety and durability criteria for quality standards

$afety or durability
criterion

Aspect(s) considered in
assessment

Standard specification

Remarks

Levgl of water exposure
protéction (overall,

techhical, or enclosure-
only

4.2.3.1 Water protection —
enclosure

4.2.3.2 Water protection —
circuit protection and
drainage

4.2.2.3 Packaging and
user’'s manual information

4.2.7.1 Product and
manufacturer information

The required level of water
protection (see list below)
and which aspects may
contribute to protection.
Levels of water protection:
No protection
Occasional rain
Frequentrain

Permanént outdoor
exposure

The degree of protectiop
shauld*include
consideration of produc
category and expected
exposure.

Specify the aspects tha
may contribute to the leyel
of water exposure
protection by choosing
overall, technical, or
enclosure-only criterion

AN

Physical ingress protection

4.2.3.3 Physical ingress
protection

Thedequired level of
physieal ingress protection
in\terms of the minimum IP
Class.

Degree of protection shpuld
include consideration of
product category and
expected exposure. Alsp,
consider how connectors
will be incorporated. Mdst
external power connectprs
are not protected above
IP2x.

Mecpanical durability —
shipping vibration

4.2.3.4 Shipping vibration
durability

The required success rates
in the shipping vibration
test for functionality and
safety (two success rates).

[oN

Failure allowance shoul
consider Boolean natur¢ of
results.

Mechanical durability —
googenecks

4.2:3.5 Gooseneck
durability

The required success rates
in the gooseneck durability
test for functionality and

safety (two success rates).

Only applies to product
with goosenecks.

Mecpanical durability*—
conrjectors

4.2.3.6 Connector durability

The required success rates
in the connector test for
functionality and safety (two
success rates).

[oN

Failure allowance shoul
consider Boolean natur¢ of
results.

MechahicCal durability —
switches

4.2.3.7 Switch durability

The required success rates
in the switch test for

[oN

Failure allowance shoul
cansider Boolean natire of

functionality and safety (two
success rates).

results.

Mechanical durability —
strain relief

4.2.3.8 Strain relief
durability

The required success rates
in the switch test for
functionality and safety (two
success rates).

Failure allowance should
consider Boolean nature of
results.

Workmanship

4.2.3.9 Wiring quality

The required success rate
for each aspect of the
wiring quality inspection.

Failure allowance should
consider the prevalence of
each fault type.
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Safety or durability
criterion

Aspect(s) considered in
assessment

Standard specification

Remarks

Operating input voltage
range

4.2.4.1 Operating input
voltage range

The required success rates
for functionality and safety
(two success rates).

The operating voltage
range and maximum
allowable voltage for
testing, if different from the
recommendations in Table
K.2.

Failure allowance should
consider Boolean nature of
results.

Operating voltage range
and maximum allowable
voltage may be specified if
known (for example, if the
product specification is for
a specific project) or if
requirements differ from

values in Table K.2.

Lumgn maintenance

4.2.6.1 Lumen maintenance
(LED)

The minimum average level
of lumen maintenance after
2 000 h and the required
success rate on a sample-
to-sample basis.

Consider the expected fate
of use and desired_prodjuct
lifetime.

Cycljng durability

4.2.6.2 Cycle life
(fluorescent)

The required success rate
for functionality.

[oN

Failure allowance shoul
consider Boolean natur¢ of
results.

Safdty ratings

4.2.2.5 Other visual
screening results

4.2.7 Self-declaration
aspects

Any requirements for safety
markings, certifications,0or
third-party testing.

Lighting appliances sha
meet the safety
requirements of IEC 60
1 and IEC 60598-2-1 fo
class Il luminaires suitap
for mounting on a
flammable surface.

b98-

e

5.4.4.3.2

Water exposure protection considerations

The|specifying organization should consider Several factors when establishing water exposgure

protection requirements for solar lighting products. The product category (as outlined in 4.

) is

primarily responsible for determining these requirements, as some products are more likely

thar
as

enclosure or internal circuit elements.

others to be exposed to water based on the product design. Cost is also a considera
broducts designed to be resistant to higher levels of water exposure are often more
expensive because of the additional manufacturing costs associated with sealing

ion,

the

Table 11 describes haw -various levels of water protection are determined based on a

conmbination of laboratory test results, product design and manufacturing information,

congsumer information-The levels of protection are the following:

e no protection;
e opccasional rain;

e {requent rain;

e permanent outdoor exposure

and

The results of an assessment will include several “types” of water protection level. A quality
standard will need to specify which type is applicable. The types are the following:

o Overall protection: water protection by all the potential sources, including user behaviour.

e Technical protection: protection from all product design and manufacturing aspects.

e Enclosure-only protection: protection from the enclosure only.
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Table 11 - Recommended level of water protection by product category

Recommended level Remarks

of water protection

Product category

Indoor only No protection Products intended for indoor use only are unlikely to be exposed
to water and do not require water protection.
Indoor/outdoor Frequent rain Products that may be used outdoors, but may also be used

indoors, are likely to be exposed to water when used outdoors
and should have good water exposure protection.

Outdoor-only products (e.g. security lights) are certain to be
exposed to rain and should have a high degree of water
exposure protection.

Permanent outdoor
exposure

Outdoor only

5.4.4.4 Power quality criteria for AC systems

LEQ and fluorescent lights often include electronic ballasts or drivers, which ‘can have|low
power factors and can introduce harmonic currents into an AC power system. Especially when
lighling is a large proportion of the total load on the power system, products with low pgwer
factpr can result in inefficient utilization of generation capacity, while excessive harmpnic
currents can reduce the efficiency and lifetime of power distributiofn~system components (e.g.
transformers and generators) and can introduce distortion in the, system voltage wavefﬂ)rm,
neghtively affecting other devices connected to the power (system. Power quality criferia
(Table 12) should be established to avoid these impacts. ‘As”with safety and durability,| the
spegifying organization should balance the power quality requirements with the fost
implications, considering the intended applications, if&known, of the products under test.|For
example, products intended for use in hospitals may)require stronger power quality criferia
than those for use in residences.

Table 12 — Power quality criteria for quality standards

Remarks

Pdwer quality criterion

Aspect(s) considered
in assessment

Standard specification

Power factor

4.2.4.3 Power factor

Minimum acceptable
value

Applies to AC productg
only.

Curfrent total harmonic
disfortion

4.2.4:4(Current total
harmonic distortion (THD)

Maximum acceptable
value

Applies to AC productg
only.

5.4.4.5

Endruser support’ criteria describe the

End-user-support

information

(labelling,

instructions,

and bullt-in

indicators) that enables end-users to maintain and fully realize the potential of a deyice

(Talble 13).
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Table 13 — End-user support criteria for quality standards

End user Aspect(s) Standard Remarks
support considered in specification
criterion assessment
Information on 4.2.2.3 Requirements Define if there are requirements for consumer-facing

product design,
utilization, and
care

Packaging and
user’'s manual
information

for end-user
information.

information on packaging or in a user’s manual. This
may be more appropriate for specific, targeted
programmes than general market support or market
offerings, since it is unlikely that a broad set of
products will be available that meet any particular set
of guidelines. In some cases, a specific piece of

mmuTTTatiuTrTimdy TTAave TP atiuTio TUT UTe TTYuTrcu
level of quality in another criterion (e.g. advising(thg
user to protect the device from exposure to water,on
the packaging or in the user’'s manual may warrant
reduction in the requirements for water protection
defined by 4.2.3.1 and 4.2.3.2)

o

Other

4.2.2.5 Other
visual screening
results

Requirements
for particular
aspects of the
visual
screening.

Define if there are requirements for other aspects of
end-user support (e.g. indicator, fights). As with
requirements for consumer-facing information, thesg¢
requirements should be added with care to avoid oVer-
prescribing.

5.4.p

Warranty requirements are generally narrow in scope, focusing on the minimum duration
coverage for product warranties. In situations where_there is a specific need for service
partjicular location, service capabilities may be added_ to the warranty requirements. Tabl¢ 14
lists| criteria that are included in a warranty standard.

Table 14 — Criteria for warranty standards

Warranty requirements criteria

End user Aspect(s) Standard Remarks
support considered in specification
criterion assessment
Maintenance 4.2.2.4 Miaimum Define the minimum warranty terms with considerat{on
and warranty Warranty Wwarranty for the implications on availability of service and
terms information duration and reasonable expectations for guaranteed lifetime.
coverage.
Seryice 4.2.7.2 Minimum These requirements typically should be specifically
caplabilities Warranty availability of tailored to each location.
coverage service to end-
users in a
particular
location
5.4.p Performance criteria
5.4.6.1 General

Subclause 5.4.6 describes aspects that are appropriate for use as performance criteria and

gives guidance on implementing a set of performance criteria.

There are several categories of performance criteria listed below. For each category, it is

important for a set of performance criteria to specify the following information:

o the level of performance that is acceptable for each aspect;

e the number of product settings that shall meet the criteria;

NOTE

allow flexibility for the remaining settings.

It is generally appropriate to set performance criteria that should be met by one setting or more, but

and
in a



https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951

— 34—

IEC TS 62257-12-1:2020 © |IEC 2020

e the product categories which are subject to each criterion if there are differences across

categories.

5.4.

6.2

Lighting service targets

Lighting service levels determine the usefulness of a device for particular activities.

It may be important to consider the form factor (i.e. task, ambient, etc.) of the product or the
needs of a particular target set of users (in the case of a targeted project) when setting

lighting service level requirements (Table 15).

Table 15 - Lighting service criteria for performance assessment

Lighting Aspect(s) Target Remarks
service considered in specification
criterion assessment
Gefperal 4.2.5.1 Minimum Set the target high enough to meet general
illumination Luminous flux luminous flux. illumination needs, considering¢the affordability trade-
seryice output offs and the size of spaces typically lit in off-grid
households.
Luminous 4.2.5.2 Minimum Set the target high endugh to ensure that poor-qualjty
efficacy Luminous luminous products are not includéd, considering the affordabifity
efficacy efficacy. trade-offs and the“efficacy losses associated with
measures to reduce’glare and other measures to
improve user comfort.
Other Various Minimum levels Acceptable\levels or ranges need to consider
illumination or acceptable preferences and requirements of the intended userd.
reqpirements ranges for
colour
rendering,
colour
temperature,
light distribution
and luminance
characteristics.
Usqbility Various Maximum levels | Acceptable levels or methods need to consider
requirements orfacceptable preferences and requirements of the intended users.
methods of
flicker, warm-
up, and glare
mitigation.
Table 16 lists some’ benchmarks for lighting service requirements that may be helpful for

sett

ng performanceé criteria.
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Table 16 — Lighting service benchmarks

Service type / context Service level Remarks and source

Gen

eral illumination expectations in 25 Im / 40 lux A set of focus groups in 2013 across several regions of

off-grid India India established that 25 Im is generally favourable f

a variety of end-users in terms of meeting their
expectations (Lighting Asia).

or

General illumination expectations in 20 Im / 45 lux A set of focus groups in 2010-2011 across five

off-grid Sub-Saharan Africa countries in Sub-Saharan Africa established that 20 Im
is generally favourable for a variety of end-users in
terms of meeting their expectations (Lighting Africa).

Genjeral illumination from typical fuel |10 Im to 30 Im Unpressurized fuel based lighting (candles, “wick’

basg¢d lighting lamps, and hurricane lamps) provide a range of-ighting
service from 10 Im to 30 Im.

Genjeral illumination from a 60 W 900 Im This is representative of typical minimumlighting

incandescent light bulb (or 15 W CFL) service levels in grid-connected homes.and businessges.

Reafding (children in off-grid village) 25 lux This is based on a review of lighting ‘needs in Nepali
villages. (Bhusal et al 2007 doi:
10.1582/LEUKOS.2007.03.04,603).

Genferal illumination in public 100 lux to From a review of lighting standards (Mills, E. and N.

buildlings (industrialized country 700 lux Borg, 1999. Trends in Recommended Illuminance

standards) Levels: An Internatiopal"Comparison Journal of the
Illuminating Engineering Society, Winter 1999)

Genjeral detail-oriented work 1 000 lux From a review ofAdighting standards (Mills and Borg

(indpstrialized country standards) 1999)

Further, the following notes provide some guidahce” on choosing an appropriate lumirjous

effid

vari
is a

LED
indi
eleg
diffd
effid
glar
100
the

likel

CFL
CFL
40|

good measure of the lighting value of, the product it is not the only measure of quality.

technology is capable of producing LEDs with component efficacy (i.e. the efficacy of

tronics in a complete lighting system, combined with optical losses from lenses
sers, will result in a systenr'efficacy well below this value. Diffusers, for example, are
ient than transparent optics but may be preferable in applications where user comfort
e control are considered important. LED products with system efficacy of more {

y to improve ‘and higher efficacy requirements may become appropriate.

technelogy is capable of producing CFL lamps with lamp efficacy (i.e. the efficacy of
bulb rand ballast) of more than 70 Im/W. Low quality CFLs have efficacies less f

thot

gh CFls do not emit concentrated Iighf and so do not rpqnirp as much glarp cantr

acy. The efficacy for LED products can be measured for an individual LED lamp or fpr a
complete lighting system. The numerical value~of the efficacy measurement will reflect
pbus efficiencies of the components included in the test, and while a high efficacy number

the

the

idual LEDs) greater than 200.Im/W. The electrical losses of the LED driver and other

and
ess
and
han

Im/W are generatly-acceptable, particularly where the optics have a strong influence on
Appearance of(the’light. As LED technology continues to improve, system efficacy is also

the
han

m/AN -If lamp shades or optics are included in this measurement the efficacy will be loer,

| as

LEDs.

6

6.1

Quality test method (QTM)

General

The quality test method (QTM) is a rigorous set of tests with a relatively large sample size
that uses randomly procured samples. It is the most stringent set of tests in this document

and

is appropriate for the following purposes:

e qualification for market support programmes;

e generating information for third-party verified specification sheets.
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Applications

020

QTM tests can support a broad range of quality assurance needs where rigorous, unbiased
test results are required. Table 17 lists examples of how they are applied depending on the

type

of quality assurance framework.

Table 17 — Applications of QTM results

Type of QA framework Example(s) of applying Clause 6
General market support Require QTM results to qualify for market support. Accept QTM results from any
accredited labaratory
Use QTM results to produce standardized specification sheets.
Manufacturing/distribution |[Use QTM results to assess the full production/supply chain.

Require QTM results for assessing potential business partners. Accept"QTM resuy
from any accredited laboratory.

—_

S

BulK

procurement Require QTM results for assessing potential suppliers. Accept/QTM results from
accredited laboratory.

hny

Trag

e regulation Require QTM results to trade policies such as tax exemption“or importation
requirements. Accept QTM results from any accredited faboratory.

6.3

The
rand
prog

6.4

The
and
Acc

calibrated against reference instruments annually, or as directed by the equipn

marj

6.5

Eac
prog
imp
una
info

For

Sampling requirements

product samples should be selected and shipped, to.the test laboratory according to
om sampling guidelines outlined in Annex D. Theirecommended number of sample
ure for QTM testing is 18.

Laboratory requirements

test laboratory should be properly trained to undertake the test methods described bg
accredited by a recognized agccrediting body (e.g. an International Labora
reditation Corporation [ILAC] MRA" signatory). The measurement equipment should

ufacturer or laboratory accreditation organization.

Testing requirements

h of the aspects listed in Table 18 should be measured where they are applicable
uct. It is not necessary that each aspect be measured on each sample under test, but
prtant to note_in the test results which samples were the source of each result in
mbiguous way. A general description of the test method family for each aspect is listeq
'mative purposes only.

products with multiple settings, at least one set of test results should fully characterize

the
5 to

ow
tory

hent

o a
itis
an
for

the

perf

prmyance on the highest light output setting. At least one other set of test results sh

puld

characterize a setting with lower output. Additional settings may be measured at the

disc

retion of the test laboratory.
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Table 18 — QTM testing requirements

Aspect Reference Applicability Sample size Test method
family
Product design, manufacture, and 4.2.2
marketing aspects
Arrangement of components 4.2.2.1 All products 1 Visual screening
Lighting system information 4.2.2.2 All products 1 Visual screening
Packaging and user’s manual 4.2.2.3 All products 1 Visual screening
information
Warfanty information 4.2.2.4 All products 1 Visual screening
Othgr visual screening results 4.2.2.5 All products 6 Visual(scréening
Progluct durability and workmanship (4.2.3
aspects
Watpr protection — enclosure 4.2.31 All products 1 IP class
assessment
Watpr protection — circuit protection and | 4.2.3.2 At the request of 1 n/a
draipage the testing client
Physical ingress protection 4.2.3.3 All products 1 IP class
assessment
Shigping vibration durability 2 4.2.3.4 All products (if 6 Durability
required by
programme)
Goopeneck durability 4.2.3.5 Produgets with a 6 Durability
gogsenheck
Conpector durability 4.2.3.6 Rroducts with 6 Durability
connectors
Swifch durability 4.2.3.7 Products with 6 Durability
switches
Strajn relief durability 4.2,.3:8 Products with 6 Durability
cords
Wiripng quality 4/2.3.9 All products 6 Visual screening
Elegtrical characteristics 424
Opefrating input voltage range 4.2.41 All products 6 Input voltage
range
Power consumption 4.2.4.2 All products 6 Power
consumption
and power
quality
Power factor 4.2.4.3 All AC products 6 Power
consumption
and power
quality
Curfenttotat-harmontic-distortion 4244 AH-ACpreoguets & Rewet
consumption
and power
quality
Photometric performance measures 4.2.5
Luminous flux output 4.2.51 All products 6 Luminous flux
Luminous efficacy 4.2.5.2 All products 6 Luminous flux
Full width half maximum (FWHM) 4.2.5.3 All products 6 Light distribution
angles
Light distribution characteristics 4254 All products 6 Light distribution
Colour characteristics 4.2.55 All products 6 Luminous flux
Photometric durability measures 4.2.6
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Aspect Reference Applicability Sample size Test method
family
Lumen maintenance 4.2.6.1 LED products 6 Lumen
maintenance

Cycle life 4.2.6.2 Fluorescent 6 Cycle life
products

Self-declaration aspects 4.2.7

Product and manufacturer information 4.2.71 All products n/a Self-reported

Warranty coverage 4.2.7.2 As required by n/a Self-reported
programme

Thirg-party marks and certifications 4.2.7.3 All products n/a Self-reported

a

[he shipping vibration test may add significant cost to the test programme, depending on the capabilitigs of
he test laboratory. The costs and benefits of this testing should be weighed carefully when deciding whdther

o include a shipping vibration durability requirement in the product specification.

6.6 | Recommended test programme
6.6.[ General
6.6.11.1 Overview
The| following programme is one strategy to accomplish alV' the tests in a timely manper.
Figyre 1 illustrates the recommended flow for the prograninie of tests.
[ Product sampling ]
Sample intake and Manufacturer - - -
Tlest Prep [ shippri)ng inspection ]—)[ infofmation H Visual screening ]—)[ Sample preparation ]

Group B

Spare
or spares

Light output

or [ Physical and water

ingress protection

—/

[ Input voltage range

cycling

Lumen maintenance ]

v 7

Light distribation ] [Mechanical durability

v

AC,power quality ]

\

6.6.1.2

[ Report preparation ]

IEC

Figure 1 —- Recommended sequence of testing for QTM

Product sampling

Samples are randomly procured in the supply chain or market and shipped to the test centre.

The

product sampling procedure is presented in Annex D.

IEC TS 62257-12-1:2020 © |IEC 2020
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6.6.1.3 Test preparation
6.6.1.3.1 General

The initial intake steps involve ensuring the samples are intact, preparing them for further
tests, and requesting self-reported information from the manufacturer.

6.6.1.3.2 Test sample intake and shipping inspection

The samples should all be inspected for shipping damage, unambiguously labelled for
identification during the testing process, and placed into batches.

6.6.1.3.3 Manufacturer self-reported information

If it |has not already been done, the manufacturer (or their proxy) should be contacted to|ask
for $elf-reported information that is outlined in Annex C and to inform them the‘test samples
were received.

6.6.11.3.4 Visual screening

The| visual screening should be done before any other tests and, before the samples|are
altefed to prepare them for other tests. The visual screening“procedure is presented in
Annex F.

6.6.1.3.5 Sample preparation

After the visual screening, prepare the samples forAfurther testing, following the procedurds in
Annex G. All samples, except for spares, shall be\prepared.

6.6.1.4 Group A tests
6.6.1.4.1 General
6.6.1.4.2 Light output test

The| light output test is not strictly on components, but of a system including a driver, light
soufce, and optical components. The light output test procedure is presented in Annex I.

6.6.1.4.3 Light distribution test

Likg the light output test, the light distribution test is not strictly on components, but pf a
sysfem including\a driver, light source, and optical components. The light distribution [test
progedure is_presented in Annex J.

6.6.1.4.4 Power consumption and power quality
Thc powWer cpnsumpticn and—power—guality—testis—perfermed—oen—aH produ_cts; there- are
different versions of the test for DC and AC products. The power consumption and power

quality test procedure is presented in Annex P.

6.6.1.5 Group B tests
6.6.1.5.1 General

Group B undergoes long-term lumen maintenance or cycling testing in parallel with Group A
testing. The Group B samples shall not have undergone any other testing prior to lumen
maintenance or cycling testing.
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6.6.1.5.2 Lumen maintenance test

The lumen maintenance test shall only be conducted on LED-based lamps and lighting

appliances. The lumen maintenance test procedure is presented in Annex L.

6.6.1.5.3 Cycling test

The cycling test shall only be conducted on fluorescent-based lamps and lighting appliances.

The cycling test procedure is presented in Annex M.

6.6.1.6.1 General

In general it is best to save destructive testing to the end of the test programmé.to en
sufflcient samples are available in other tests. These tests may be performed on sy
samples or Group A or B samples that have finished all other testing.

6.6.11.6.2 Input voltage range test

The|input voltage range test assesses a product’s ability to operaté-properly and safely oy
range of input voltages. The input voltage range procedure is presented in Annex K.

6.6.11.6.3 Mechanical durability test

It is|preferable to do durability testing (switches, connectors, gooseneck, and vibration tg
on the spare samples that have not been altered fof\testing. However, it is often infeasibl
accomplish this if the unadulterated spares are required for other tests. In this case, the |
modified samples from Group A or Group B should be used. The mechanical durability
progedure is presented in Annex N.

6.6.01.6.4 Physical and water ingress protection test

Phypical and water ingress protection shall be assessed on a sample that has the |
amdunt of impact or adulteration-from the testing process. Unused spares should be
preferred samples for this .assessment. The physical and water ingress protection
progedure is presented in Anhex O.

6.6.11.7 Report preparation

Aftelr testing is complete and the results are validated, a report is generated and checked
accliracy beforétsubmission to the client.

6.6. Reporting

pure
bare

sts)
e to
past
test

past
the
test

for

The|report for QTM testing should support any activities that depend on the information 1|rom

QTMtesting:

At a minimum the report should include the following elements:

a) informative cover page;
b) summary test results page(s);

c) detailed test reports that include results for the aspects described in 6.5 that were

measured at the primary test laboratory;

d) detailed test reports for tests performed at other laboratories (e.g. ingress protection
results done at a specialty IP test laboratory);

e) annexes that include supplementary images and/or other supporting information;

test
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f) annexes that indicate manufacturer-provided information and self-reported evidence (e.qg.
certificates of compliance).

7

7.1

Market check method (MCM)

General

The market check method (MCM) is a flexible set of tests that is designed for market
monitoring and enforcement. The MCM may comprise all the QTM tests, or a targeted subset
of the QTM tests. The tests are designed for use in the following situations:

MCI

vhen a programme wants to monitor the ongoing quality and performance of previg
ested products;

hat were originally tested for programme qualification or the production ofcasstandard
specification sheet;

wvhen a product is partially updated and an update is requiredifor a standard
specification sheet.

M testing may be implemented as a two-stage process. In the,first stage, which is refe

usly

when there is suspicion that products on the market are substandard compared to those

zed

zed

rred

to as a Primary Check Test (PCT), the QTM (Clause 6) is used with a sample size between

two
che

If re
acti
stari
prol
only

Lk test will use a sample size of two.

bn is required. However, if the results indicatepossible deficiencies relative to the qu
dards and/or prior QTM test results, additional testing may be used to confirm

on the aspects of the product that appeared to have deficiencies according to

Prinpary Check Testing results. The required sample size for Secondary Check Testing u

the
Tab

Alte
asp
con

7.2

MCI
detdq
Tab

MCM should be the same as those required for QTM testing of the same aspect (see
e 18).

pcts, a programme may.choose to forego the first stage of Primary Check Testing
juct targeted Secondary Check Testing on only those aspects.

Applications

M tests maywhave a narrower focus than QTM results — they can be targeted

e 19 lists*examples of how MCM tests are applied depending on the type of qu

asslirance-framework.

Table 19 — Applicati £ MCM y

and six, though products are randomly sampled as outlined/in Annex D. A typical primary

sults from these tests meet or exceed performance from prior QTM testing, no funther

ality
the

lem. This subsequent testing, which is reférred to as Secondary Check Testing, will fqcus

the
5ing
6.5,

rnatively, if a product is partially updated or only suspected to be substandard in partiqular

and

for

rmining if)avdeviation has occurred from previous QTM results for particular aspgcts.

ality

Type of QA framework Example(s) of applying MCM testing

General market support Use MCM results for market monitoring and enforcement.

Use MCM results to update standardized specification sheets.

Use MCM results to renew QTM test results.

Manufacturing / Use MCM results for market monitoring.
distribution
Bulk procurement N/A

Trade regulation Use MCM results for market monitoring and enforcement.
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Sampling requirements

The test samples should be randomly procured from retail outlets in the market according to
procedures in Annex D. In select cases, such as renewal of QTM results, samples may be
randomly selected from a manufacturer’s warehouse according to procedures in Annex D.

Enough samples should be provided or selected so it is possible to complete the tests in a
timely manner and account for unforeseen needs of additional samples.

The recommended number of samples for Primary Check Testing is six: two per batch plus

two spares The recommended number of eamrr_\lnc for Qnr\nnrlgr\]l Check Tnefing wil-depnend

on the aspects under test, but may be up to 18: six per batch plus adequate spares.

7.4 | Laboratory requirements

The|test laboratory should be properly trained to undertake the test methodsidescribed bglow

and| accredited by a recognized accrediting body (e.g. an ILAC using MRA signatory). [The

megdsurement equipment should be calibrated against reference instrumeénts annually, of as

direpted by the equipment manufacturer or laboratory accreditation organization.

7.5| Testing requirements

Each of the aspects listed in Table 20 should be measured’where they are applicable fo a

product. It is not necessary that each aspect be measuredton each sample under test, but|it is

important to note in the test results which samples were the source of each result il an

unambiguous way. A general description of the test method family for each aspect is listed for

infofmative purposes only.

For [products with multiple settings, at least one'set of test results should fully characteriz¢ the

perfprmance on the highest light output setting. At least one other set of test results shpuld

chafacterize a setting with lower output: Additional settings may be measured at|the

discretion of the test laboratory.

Table*20 — MCM testing requirements
Aspect Reference Applicability | Sample size | Test classes | Test method
family]

Progluct design, manufacture, 4.2.2

and|marketing aspects

Arrgngement of components 4.2.2.1 All products 1 A Visual
screening

Lighting systeminformation 4.2.2.2 All products 1 A Visual
screening

Packaging_and user’s manual 4.2.2.3 All products 1 A Visual

information screening

Warranty information 4.2.2.4 All products 1 A Visual
screening

Other visual screening results 4.2.2.5 All products 2 A Visual
screening

Product durability and 4.2.3

workmanship aspects

Water protection — enclosure 4.2.3.1 All products 1 A,B IP class
assessment

Water protection — circuit 4.2.3.2 At the request 1 A n/a

protection and drainage of the testing

client

Physical ingress protection 4.2.3.3 All products 1 A,B IP class

assessment
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Aspect Reference Applicability | Sample size | Test classes | Test method
family
Shipping vibration durability @ 4.2.3.4 As required 2 A Durability
by programme
Gooseneck durability 4.2.3.5 Products with 2 A Durability
a gooseneck
Connector durability 4.2.3.6 Products with 2 A Durability
connectors
Switch durability 4.2.3.7 Products with 2 A Durability
switches
Strajin relief durability 4.2.3.8 Products with 2 A Durability
cords
Wiripg quality 4.2.3.9 All products 2 A Visual
screening
Elegtrical characteristics 424
Opefrating input voltage range 4.2.41 All products 2 K Input voltdge
range
Power consumption 4.2.4.2 All products 2 A Power
consumptipn
and power
quality
Powler factor 4.2.4.3 All AC 2 A Power
products consumptipn
and power
quality
Curfent total harmonic distortion 4.2.4.4 All AC 2 A Power
products consumptipn
and power
quality
Photometric performance 4.2.5
medsures
Lumlinous flux output 4.2.51 All products 2 A Luminous flux
Lumlinous efficacy 4252 All products 2 A Luminous flux
Fulljwidth half maximum (FWHM) |4.2.5.3 All products 2 A Light
angles distributio
Light distribution characteristics 4254 All products 2 A Light
distributio
Colqur characteristics 4.2.55 All products 2 A Luminous flux
Phoftometric durabijlity. 4.2.6
medsures
Lumen maintenance 4.2.6.1 LED products 2 A Lumen
maintenanice
Cycle life 4.2.6.2 Fluorescent 2 A Cycle life
products
Self-declaration aspects 4.2.7
Product and manufacturer 4.2.71 All products n/a A Self-reported
information
Warranty coverage 4.2.7.2 As required n/a A Self-reported
by programme
Third-party marks and 4.2.7.3 All products n/a A Self-reported
certifications

2 The shipping vibration test may add significant cost to the test programme, depending on the capabilities of
the test laboratory. The costs and benefits of this testing should be weighed carefully when deciding whether
to include a shipping vibration durability requirement in the product specification.
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7.6 Recommended tests programme

See 6.6.

7.7 Report requirements

The report for MCM testing should support any activities that depend on the information from
MCM testing. See 6.6.2 for minimum reporting requirements, though report should cover
aspects described in 7.5.
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Annex A
(informative)

Example quality standards and performance criteria for

off-grid lighting market support programme qualification and
bulk procurement (“sample tender”) qualification

A.1 Overview

Thepe quality standards, warranty requirements, and performance criteria are appropriatg for
qualification for market support programmes that support energy access for broad sets_of ¢nd-
usefs with low to middle incomes who are off-grid in the developing world. The farget ¢nd-
usefs for market support programmes are typically cash-poor and will be "expected to
purg¢hase qualifying products outright or under financing terms.

Thepe quality standards, warranty requirements, and performance/)criteria are flso
appfopriate for qualification to provide products for a bulk procurement programme where
prodqucts will be offered to end-users at a substantially discounted rate.

Thig is a bi-level qualification document. For market support(programmes, meeting only| the
quality standards and warranty requirements provides accéss to basic programme servjces
and|incentives. Extended services and incentives are available if the performance criterial are
met| For bulk procurement programmes, products are, required, at a minimum, to meet| the
quality standards and warranty requirements. Theperformance criteria can be used as
add[tional requirements or treated as optional “to differentiate competing proddcts.
Performance criteria are dependant on application.and the state of the technology at the time
thede criteria are applied — the values provided.in this document are examples and should be
tailgqred appropriately to meet a programmes‘dieeds.

The|aim of these quality standards is_to protect end-users from early failure and ensure [that
advertised information is valid. The warranty requirements provide a baseline of support. [The
goa| of the performance criteria is\{fo ensure users receive service levels that are at least as
goofl as the incumbent technology — fuel based lighting.

NOTE Annex A is meant to be an informative example, with a structure and set of standards and performance
critefia based on experiencetin a particular context. It is expected that programmes that reference this document
will thilor a product specification to meet their needs.

A.2| Test requirements

Initigl qualification under these standards and performance criteria requires QTM test reqults
(Clquse(®6). Ongoing qualification is subject to successful market checks according tofthe
market.check method (Clause 7). Full re-testing with QTM is required after two years.

A.3 Quality standards

The product shall meet each of the criteria listed in Table A.1, Table A.2, and Table A.3 to
meet the quality standards.


https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951

— 46 —

Table A.1 — Truth-in-advertising tolerance

IEC TS 62257-12-1:2020 © |IEC 2020

Truth-in-advertising
criterion

Aspect(s) considered in
assessment

Requirement

Performance tolerance —
numeric ratings

4.2.5 Photometric
performance measures

Others, if applicable

<15 % deviation from ratings (always ok if actual
performance is better than advertised).

Other numeric ratings Multiple <15 % deviation from ratings (always ok if actual
tolerance performance is better than advertised).
Overall truth-in- Multiple Any description of the product that appears on the

ad STy StatTliicTit

packagmy;sidethepackage—amd-many othermedia

shall be truthful and accurate. No statements shall
mislead buyers or end users about the features or

utility of the product.

Table A.2 — Safety and durability standards

$afety or durability
criterion

Aspect(s) considered in
assessment

Product category

Requirement

Ovegrall water exposure
projection

4.2.3.1 Water protection —
enclosure

4.2.3.2 Water protection —
circuit protection and
drainage

4.2.7.1 Product and
manufacturer information

4.2.2.3 Packaging and
user’s manual information

Indoor only

No protection required

Indoor/outdoor

Protection from
occasional exposure td
rain.

Outdoor/only

Protection from
permanent outdoor
exposure.

Physical ingress
projection

4.2.3.3 Physical ingress
protection

All except outdoor only

Minimum of IP 2x
protection.

Outdoor only

Minimum of IP 5x
protection

Meghanical durability —
shipping vibration 2@

4.2.3.4 Shipping vibration
durability

All products as required
by programme

Maximum failure rate fpr
functionality is 1/6; none
result in safety hazards.

Meghanical durability —
gogsenecks

4.2:3/5 Gooseneck
durability

Any with gooseneck

Maximum failure rate fpr
functionality is 1/6; none
result in safety hazards.

Me¢hanical durability (= 4.2.3.6 Connector All products Maximum failure rate fpr
connectors durability functionality is 1/6; none
result in safety hazards.
Me¢hanical durability — 4.2.3.7 Switch durability All products Maximum failure rate fpr
swifches functionality is 1/6; none
result in safety hazards.
Me¢hanical durability — 4.2.3.8 Strain relief All products Maximum failure rate fpr
strain refiet aurapility Tanctionality i1s _1/0; none
result in safety hazards.
Workmanship 4.2.3.9 Wiring quality All products Maximum prevalence of
bad solder joints is 1/6
samples; maximum
prevalence of poor wiring
is 1/6 samples; maximum
prevalence of overall
workmanship failure is
1/6.
Input voltage 4.2.4.1 Operating input All products Maximum failure rate for

voltage range

functionality is 1/6; none
result in safety hazards.
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Safety or durability
criterion

Aspect(s) considered in
assessment

Product category

Requirement

Lumen maintenance

4.2.6.1 Lumen
maintenance (LED)

All LED products

Lgs time is greater than

2 000 h for the average
sample. No more than 1/6
samples fails (defined as
being more than 10 %
below Lg, at 2 000 h).

Cycling durability

4.2.6.2 Cycle life
(fluorescent)

All CFL or fluorescent
tube products

Maximum failure rate for
functionality is 1/6.

Safety ratings

4.2.2.5 Other visual

All AC products

Lighting appliances shall

. "
SUITTITTY TCSUILS

4.2.7 Self-declaration
aspects

IIIUUi. i.ilt: aafely

requirements of

IEC 60598-1 and
IEC 60598-2-1for/clasp Il
luminaires suitable for
mounting.on a flammable
surface,

a8 [The shipping vibration test may add significant cost to the test programme, depending 'on the capabilitie$ of
the test laboratory. The costs and benefits of this testing should be weighed carefullywhen deciding whether
to include a shipping vibration durability requirement in the product specification.

Table A.3 — Power quality standards for AC products

Pdwer quality criterion

Aspect(s) considered in
assessment

Product category (form
factorjand/or
technology)

Requirement

Power factor

4.2.4.3 Power factor

AllAC products

20,9

Current total harmonic
disfortion

4.2.4.4 Current total
harmonic distortion (THD)

AN'AC products

< 20 % (relative to
fundamental)

A.4

The
requirements.

Warranty requirements

Table A.4 — End-user support requirements

product shall meet eachlof the criteria listed in Table A.4 to meet the warranty

Support type Aspect(s) Requirement
Maintenance and 4.2.2.4 Warranty End-users are provided at least 12 months of warrapty
walfranty terms information coverage from the point of purchase; it shall cover
manufacturing defects that impede operation under
4.2.7.2 Warranty normal use and protection from early failure.
coverage

A.5

Performance criteria

In addition to meeting the quality standards, the product shall meet the luminous efficacy
criteria and luminous flux criteria listed in Table A.5 below to meet the performance criteria.
The tolerance for all performance criteria is as follows: The average DUT should be no worse
than 10 % below the target. No DUT should fall more than 20 % below the target.

NOTE The light output and luminous efficacy values in Table A.5 are an informative example of adequate
technology performance at the time of this document’s publication. Appropriate flux values may vary by application
and lumen efficacy is increasing rapidly as technology improves.
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Table A.5 — Lighting service criteria for performance assessment

Light output criterion Aspect(s) Requirement
General illumination 4.2.5.1 Luminous flux =100 Im
service output

Luminous efficacy 4.2.5.2 Luminous efficacy | =2 100 Im/W
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Annex B
(informative)

Reserved

Annex B is reserved as a placeholder.



https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951

CcA

— 50 -

Annex C
(normative)

Manufacturer self-reported information

Background

IEC TS 62257-12-1:2020 © |IEC 2020

Having proper manufacturer information is important for communication throughout the testing
process as well as for understanding key product information and any certifications the

mar
repq
dec

Cc.2

The

ufacturer’s facility or product may have. To this end, there are three categories of
rted information: manufacturer information, product information, and manufacturer
aration regarding either the manufacturing facility or the product.

Outcomes
manufacturer self-reported information outcomes are listed in Table/C1.

Table C.1 — Manufacturer self-reported information)outcomes

belf-
self-

Metric Reporting units Related aspects Notes
Manufacturer information Varied 4.2.7.1 Product*and Record all provided
manufacturen information manufacturer informatipn
Product information Varied 4.2. 74 Product and Record all provided
madfufacturer information product information
Self-declaration Varied 4:2.7.3 Third-party marks Record all manufacturgr
infgrmation and certifications or product certificationp

C.3| Solicited information

Follpw the recommendations supplied in the manufacturer self-reported information procedure

of IEC TS 62257-9-5. All ofithé information listed should be requested, with the following

modifications.

a) [The method in IECTS 62257-9-5 is relevant for off-grid lighting products consisting pf a
ight source, energy storage device, and energy generation device; therefore, |any
nformation listed in IEC TS 62257-9-5 that is not relevant for stand-alone off-grid lamps
br lighting appliances shall not be requested.

b) [The nominal drive voltage and operating voltage range for the stand-alone off-grid lamjp or

ightingappliances shall be requested, as this is key information for the test laborator
vell 'as the consumer.

as
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Annex D
(normative)

Product sampling

Proper product sampling is the first step in the testing process, and it is critical to maintaining
the test method’s fairness and credibility.

D.2

The

Test outcomes

product sampling outcomes are listed in Table D.1.

Table D.1 — Product sampling outcomes

Metric Reporting units Related aspects Remarks

Sarpple type Retail/warehouse n/a --

Sarmple procurement Agency name n/a The third-party agency)

aggncy that procures the samgles

Sample procurement Name n/a The name of the person

aggnt that procures the samples

Sample procurement date | Date n/a --

Sarmple procurement Address(es) n/a -

address(es)

Sarhple shipping date Date n/a The date the samples @re
shipped to the test lab(s)
from the third-party
sampling agency

Tedt lab(s) Test lab name(s) n/a -

Teqt lab address(es) Address(es) n/a -

Sample delivery date(s) Date(s) n/a The date the samples are
received by the test lal(s)

D.3| Related tests
Testing is<'predicated upon the product samples already being procured, shipped, [and

recq

ived-at the test laboratory or laboratories.

D.4

The product sampling procedures of IEC TS 62257-9-5 shall be used.

Procedure
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Annex E
(normative)

Power supply requirements for testing

Background

020

Several of the test procedures replace the system battery or other power source with a DC
power supply, while others may require testing an AC system at a different operating

frequency than is standard for the couniry where the tesis occur. Electronic tesiing hardy
sha
thatja DUT will experience in real world operation.

Ex

Some products will include wiring and/or wiring instruction$é that can help determine
spe
closely as possible to provide a test setup that will replicaté the most common configuratio
the

E.2

Annex E is related to Annex | (light output);Annex J (light distribution), Annex K (input volt
range), Annex L (lumen maintenance),” Annex M (cycling), and to Annex P (pd
con

E.3

E.3[1 DC systems

DC
powler supply should-have a voltage readout resolution of 0,01 V or smaller and a cun
readout resolution of 0,001 A or smaller. The voltage applied to the DUT shall be regulate
within 0,2 % of the readout value during photometric measurements and within 3 % for
duration of [umen maintenance tests. The current readout shall have an accuracy of +1 9
better.

E.32°" AC systems

| be selected and configured so as to correctly simulate the electrical operating condit

amples of problems that can occur with electrical test configurations include(the following:

oltage drops from the resistance of test lead wires;
plectronic noise in the lead wires from either the DUT or the test environment;

A\C waveform harmonic distortion.

cifics of a test setup. In these cases, the test operatorshould follow these direction

DUT when placed in real world service.

Related tests

Eumption and power quality).

Equipment requirements

power supplies shall be capable of delivering stable, accurate DC inputs to the DUT.

are
ons

the
5 as
n of

age
wer

The
rent
d to
the
o Or

AC systems shall be capable of providing the required test AC test voltages at the proper
frequency (usually either 50 Hz or 60 Hz). For DUTs with the same AC operating frequency as
the utility power available at the test laboratory, no frequency conversion is required, but a
means to adjust the input voltage will be needed. For DUTs with a different AC operating
frequency than the utility power available at the test laboratory, both frequency conversion
and voltage adjustment will be necessary. AC voltages and frequencies can be controlled with
the following equipment options.

AC power supply or frequency converter: AC power supplies are available that can deliver
regulated, variable AC voltage and frequency to the DUT. The AC power supply should be
capable of accepting the test facility input power and delivering the required voltage,

frequency, and current to the DUT. Most AC power supplies allow both voltage

and

frequency adjustment, while a few are built specifically to adjust only the output frequency.
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e Variable transformer (variac) — Variable transformers convert an AC input voltage up or
down. Most are coil wound transformers. Some include digital voltmeters and/or ammeters.
Variable transformers are not capable of adjusting the frequency of the input power.

e Inverters — Battery-supplied inverters can be used to provide 50 Hz or 60 Hz output
frequencies in situations where the test laboratory has a different frequency than the DUT.
Pure sine wave inverters should be used unless the product specification specifically
requires operation with modified sine wave or square wave inverters. A variable
transformer may be needed to adjust the output voltage of the inverter; note that the load
capacity of the transformer may need to be derated if the inverter produces a
nonsinusoidal waveform. Deviations from a sinusoidal voltage waveform can have a

sianificnant Affant ~An thao raciltc Af tha AC nowvuar sl tact (Annay D)
rcor e T ot e T e STt O e o v T eSSt eX—T=)-

prgT pPow T guoatty Ay 7

The| output voltage from the AC power supply equipment shall be measured withca |[deyice
capgble of performing a true rms voltage measurement with an accuracy of +1,0%. [his
fundtionality may be integrated into the power supply equipment, or a voltmeter,~multimgter,
or s|milar device may be used.

E.4| Reporting

The|test report shall state the type of power supply used (e.g. DC*power supply, AC true sine
wavg inverter, utility power) and the nominal voltage and frequency.
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Annex F
(normative)

Visual screening

IEC TS 62257-12-1:2020 © |IEC 2020

The visual screening process covers DUT specifications, properties (such as external DUT
measurements), functionality, observations, and internal/external construction quality.

The|DUT’s components, materials, and utilities are categorized and, in some cases, evaluated.
Thig test provides a thorough qualitative and quantitative assessment of the DUT as ‘rece|ved
from the manufacturer and assigns a unique identifier to each sample. The DUTs operdtion
out pf the packaging is documented before any modifications are made for subsequent tests.
F.2| Test outcomes
The|test outcomes of the visual screening process are listed in Table F.1.
Table F.1 — Visual screening test outcomes
Metric Reporting units Related’aspects Notes
DUT specifications Varied 4.2.2<Design, Record all provided
mahufacture, and specifications
marketing
DUT information Varied 4.2.2 Design, Record dimensions angl
manufacture, and qualitative descriptors
marketing
4.2.7.1 Product and
manufacturer information
Intdrnal DUT inspection Varied 4.2.3 Durability and Describe/document wiiling
workmanship and electronics fixture
Intdrnal DUT inspection Number-of defects 4.2.3 Durability and Record the number of
workmanship soldering and/or
electronics quality defects
F.3| Related:tests
Annex F _js-hot related to any of the other annexes.
F.4—Procedure
F.41 Properties, features, and information
F.4.1.1 General

Relevant DUT information, such as external

DUT measurements and observations, are

recorded to capture the DUT’s characteristics. Sufficient comments should be provided to
thoroughly describe the DUT’s characteristics. This part of the procedure may be completed
on a single sample.
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F.4.1.2 Equipment requirements

The

following equipment is required:

e callipers and/or ruler;

balance (scale);
bright task light with good colour rendering (> 700 lux and > 85 CRI recommended);

e Ccamera.

F.4.1.3 Test prerequisites

The
doc
info

F.41.4 Apparatus

The|DUT may be positioned under a bright task light in the examination,'if,necessary.

F.4.

Thelfollowing steps shall be followed.

b)

c)

DUT should be new, unaltered, and in its original packaging. Read the packaging box|and
Iimentation for instructions on using the product. Consult the manufacturer for_misging
'mation pertaining to the required observations.

1.5 Procedure

Provide the following:
1) Note the date that the samples were received,
P) Note the method of sample procurement.

B) Note any identification code for the inspected sample(s) for properties, features, [and
information.

1) Note all available manufacturer, contact information (e.g. name, address, pHone
number, email, website, etc.).

) Note all available designer contact information (e.g., name, address, phone numbef, e-
mail address, and website).

5) Photograph all sides of@he DUT’s retail box and describe the box’s quality, if availaple.

/) Note if a user’s manual is included with the DUT. If so, report the type of manual|it is
(e.g. booklet, sheet; etc.), report the language(s) in which it is written, and photogfaph
each page.

B) Note and, describe any labelling of hazards (e.g., related to inverters or high|[{DC
output),

D) If a(warranty is available for the DUT, record the warranty duration, in morths,
deseribe the terms and conditions, and photograph the warranty material.

0)Note and describe any instructions for proper disposal of the product.

vieasure the 1ollowing (In the specified units) without disassembling the DUT:

1) Measure the DUT’s mass, in grams (g), as it would typically be used in a lighting
application (not including any external connectors), and indicate the specific
components included in mass measurement.

2) Measure and describe the length, in metres (m), of any cables connecting the light
unit(s) to the power source.

3) Measure the length, width, and height, in centimetres (cm), of the DUT’s light unit(s)
and any additional components or interconnected parts, separately.

Observe the following (consult the documentation for any explanations; see Clause 3 for
details on the terminology in this subclause):
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Note the DUT’s total number of unique lighting units, indicate the technology used in
each (LED, linear fluorescent, or CFL), and provide a description and photographs of
each.

Note the number of light points in each lighting unit.

Note the number of arrays contained in each light point (a group of LEDs that function
as a single unit is an array).

EXAMPLE For a light unit that contains 10 LEDs: if 5 LEDs illuminate for one DUT setting, and all
10 LEDs illuminate for the DUT’s only other setting, this light unit contains two arrays (5-LED and 10-LED).

Note the number of independent light sources (i.e. the total number of LEDs or other

1

f)

F.4.

F.4.

)
B)

0)

P

Note the DUT’s expected use(s) (e@; ambient light, task light, etc.).

2.1

fightsource types) T eactiT array-.

Determine the number of DUT light output settings. Use the setting descriptlons
provided by the DUT’s literature. If no setting descriptions are provided, [use
appropriate descriptions (e.g. high, medium, low, 1 high-power LED, 13 {ow-pqwer
LEDs, etc.).

Describe and photograph the arrangement of applicable componentsof the submitted
product (i.e. lamps, lampholders, controller, etc.) in terms of housing/cases.

Describe the materials that compose the DUT’s light units and/er any other hous|ngs
(e.g. plastic, metal, glass, or other).

Note if the DUT has any indicators (e.g. low-voltage-indicator) and, if so, include
descriptions of indication meanings and photographsof\the indicators.

Note and photograph any other features present on or included with the DUT
(e.g. handles, mounting brackets, stands, etc.),

10) Describe and photograph any other included accessories or connectors not|yet

documented.

Note the DUT’s primary form factor (luminaire, integrated LED lamp, non-integrated LED
amp, integrated compact fluorescent lamp, or other) and also note any secondary form
actors. Use terms from Clause 3 wheré.appropriate.

Provide any general comments regarding the DUT’s properties, features, and/or
nformation.

Specifications

General

All televant DUT specifications are recorded for later comparison in testing results. This part

of th

F.4.

No ¢quipment is required for this part of the visual screening procedure.
i

e procedure ‘may be completed on a single sample.

2.2

Equipment requirements

F.4.2.3

Test prerequisites

The DUT should be new, unaltered, and in its original packaging. Read the DUT’s box and
documentation for instructions on using the DUT. Consult the manufacturer for missing
information pertaining to the required observations.

F.4.2.4

Apparatus

No apparatus is required for this part of the visual screening procedure.
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F.4.2.5 Procedure

Examine the DUT’s packaging, user’'s manual, and components for specifications. While
obtaining the specifications, the DUT should not be opened or otherwise tampered with in any
way. The internal inspection of F.4.3 may reveal more product specifications, which should be
included with the specifications determined in this subclause and noted accordingly.

a) When provided, note the following specifications (in the specified units), indicate the
source(s) of each, and comment on any specification discrepancies. Indicate if the
specification is not provided but can be ascertained by observation (e.g. lamp type):

1) colour rendering index;

P) correlated colour temperature (K);
B) power consumption (W);
1) operation voltage and/or voltage range (V);

b) light source type (LED, integrated compact fluorescent, non-integrated compact
fluorescent, linear fluorescent);

5) lamp driver (constant voltage source, constant current source, pulse width modulation,
resistor, or specify other).

b) Where available, note any light output specifications, in lumens-(Im), indicate the sourg¢e(s)
bf each, the corresponding setting(s), and comment on any-djscrepancies.

F.4.3 Functionality and internal inspection
F.43.1 General

An internal inspection is performed to assess the.electronics and soldering workmanship. [The
DUT may fail the inspection if poor internalcworkmanship inhibits the DUT from progerly
fungtioning. A functionality check is also performed to assess that the product progerly
fundtions upon receipt. This part of the \procedure should be completed for every sample
being tested.

F.4.3.2 Equipment requirements
The|following equipment is requijred:

e bright task light with good colour rendering (= 700 lux and > 85 CRI recommended);
e miscellaneous hand:tools (screwdrivers, wrenches, etc.) to disassemble DUT;

e ¢amera to document DUT characteristics with particular attention to potential pointp of
failure (e.g.«cold solder joints);

e DC voltmeter or multimeter for conducting basic electronic integrity and functionality tpsts
at least0,5 % accuracy);

e DC power supply, for DUTs that accept DC power (see Annex E);

e AT power supply or ifequency and/or voltage conversion equipment, i1 needed, jor DUTs
that accept AC power (see Annex E).

F.4.3.3 Test prerequisites
The DUT should be new, unaltered, and in its original packaging. Read the DUT’s box and

documentation for instructions on using the DUT. Consult the manufacturer for missing
information pertaining to the required observations.

F.4.3.4 Apparatus

The DUT should be positioned under a bright task light for examination.
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F.4.3.5 Procedure
The following steps shall be followed:

a) Check the DUT’s functionality before disassembling:

1) Does the DUT work as described with provided documentation when powered at the
DUT’s nominal operating voltage?

2) Do all of the DUT’s switches and connectors function as they should?
3) Comment on any faulty operation and provide photographs, if necessary.
b) B L .

Indicate whether the DUT uses cable strain reliefs and, if so, which cables have“sfrain
reliefs. Document with photographs.

P) Inspect the electronic components’ quality and workmanship. Note any™“poor sdlder
joints, such as cold joints or joints with little solder. Document the workmanship with
comments and photographs.

B) Indicate methods used to secure parts inside the DUT (e.gn 'screws, glue, tape,
clamps/straps, or other) and document with photographs.

1) Indicate methods used for securing wire and cable connectigns (e.g. solder, harngss,
terminal junction, etc.) and document with photographs.

b) Note the DUT’s overall internal workmanship duality. Document the internal
workmanship with descriptions and photographs.

F.5 Reporting

Replort the following in the visual screening test.feport.

e Metadata:

1+ report name;

+ procedure(s) used;

+ DUT manufacturer;

+ DUT name;

+ DUT model number;

+ name of test laberatory;

1+ approving person;

1+ date of report approval.

e Manufacturer contact information (e.g. website, email address, phone number, etc.).

e Retail box description, if available.

e User's manual information:
— included with DUT (yes/no);
— type (e.g. booklet, pamphlet, sheet, etc.);

— language;
— comments.

e Warranty information, if available:
— length (months);

— description of terms and conditions.

Proper disposal instructions information, if available.

Complete DUT information (e.g. light units, etc.):
— mass (g);
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list of components included in mass measurement.

e DUT cable information:

length of all cables (m);
description of all cables.

e DUT component information:

length of each component (cm);
width of each component (cm);
height of each component (cm);

e DUT lamp unit technology information:

e Description of DUT arrangement in expected typical use.

e DUT setting information:

e PUT materials information:

e DUT indicators information:

e DUT features information:

e DUT form-factor and use information:

number of each component included with DUT;

description of each component.

type of each unique lamp unit variety (e.g. LED, CFL, linear fluorescent),
number of light points in each unique light unit variety;

number of arrays in each unique light unit variety;

description of each unique light unit variety’s technology usé-

name of all individual light output settings;
description of each individual light output setting.

list of all materials used to construct each DUT component (e.g. glass, balsa wgod,
plastic, etc.);

description of all DUT construction\materials.

list of all indicators present.oh each DUT component;
description of all DUT.-indicators.

list of all features present on each DUT component (e.g. handles, mounting bracKets,
stand, etc.);

descriptioh.of all DUT features.

DUFs primary form factor (e.g. luminaire, integrated LED lamp, non-integrated LED
lamp, integrated compact fluorescent lamp, etc.);

DIUT’s cnnnndnry form fnnfnr(c);

DUT’s expected use(s) (e.g. ambient light, task light, etc.).

e Overall comments based on the visual inspection.

e Provided DUT specification information, if available:

colour rendering index and source of information;
correlated colour temperature and source of information;
power consumption and source of information;

operating voltage and source of information;

lamp type(s) and source of information;

lamp driver and source of information.

e Description of any provided DUT specification discrepancies.
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Provided light output (Im) for each setting and source of information.
Description of any light output discrepancies.
DUT functions out of box (yes/no).

All switches and connectors function for each DUT sample with comments as necessary
(yes/no).

Description of cable strain relief methods used and for which connections, if applicable.

Number of poor solder joints and workmanship deficiencies for each DUT sample with
comments as necessary.

Means (e.g. screws, glue, tape, etc.) used to secure parts in each DUT component (e.g.
ight unit(s), charge controller, photovoltaic module(s), etc.)

Seneral fixture of parts comments.

Dverall description of internal workmanship.

Figures:

+ properties, features, and information photographs;
+ specifications photographs;

+ functionality and internal inspection photographs.
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Annex G
(normative)

Sample preparation

Background

The product shall be prepared before starting the tests. The preparation includes making the
input leads for powering the product accessible in order to facilitate powering the product with

ala

Wir¢ lengths and conductor thickness may influence the operation and performance of
DUT

othd
inst
sety
and
prey
equ
theg

Whg
preq

G.2

The

G.3

The

ligh{ output test (Annex I), lumen maintenance test (Annex L), cycling test (Annex M), i
voltage range test (Annex K), AC power quality test (Annex P), and light distribution
(Anmpex J).

G.4 Procedure

G.4.1 General

The

horatory power supply. Some DUTs may not require any alterations.

in real-world conditions. Whenever practical, tests shall use all wires, connectors

r hardware included with the DUT and necessary for normal operation.) Manufact
uctions, when provided, should be followed in an attempt to replicate,the recommen
p procedures and use of the product by an end user. Manufacturet-provided hardy
instructions should take precedence over procedures outlined here unless this w
ent safe testing of the device. In instances where modifications to original pro
pment are required to allow testing or ensure personnel safety; the laboratory shall
e modifications in the test report.

n hardware or setup guidance is not provided by the\manufacturer, the DUT shal
ared and tested according to the instructions given hére.

Test outcomes

Fe are no sample preparation outcomes.

Related tests

sample preparation procedures shall be performed on all DUTs prior to conducting

terrrrinals of the DUT during selected tests.

DUT js rewired or fitted in order to supply a specified voltage to the input wire lead

the
and
urer
ded
are
buld
Huct
hote

be

the
nput
test

5 or

G.4.2 Equipment requirements

The

following equipment may be required depending on the DUT:

e for DC-powered DUTs — wire (0,8 mm2+ 0,05 mm2 conductor cross-section) in two
different colours;

o for AC-powered DUTs — appropriate plug with line, neutral, and earth connections;

e for AC-powered DUTs — wire (0,8 mm2 £ 0,05 mm?2 conductor cross section) in three
different colours;

e wire cutters;

e wire strippers;
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soldering iron and solder;
heat-shrink tubing and heat gun, or electrical tape;

screwdrivers and/or other appropriate tools for opening the DUT;

make a hole in the DUT’s enclosure to fit the extension wires;

accessible (e.g. E26);

G4

The
prod

G.4
The

for AC-powered bulb DUTs

p99|f|9d gF|d MO tage (Q g E’)R\-
~g— =95

020

may be required depending on the DUT — a drill with an appropriately sized drill bit to
for DC-powered bulb DUTs — appropriate lampholder with positive and negative leads

— appropriate lampholder configured to plug into the DUT’s

pptional — connectors appropriate for the voltage and current (e.g. pin-andiso
connectors).

3 Test prerequisites

DUT’s visual screening shall be completed prior to performing the, sample preparg
edures.

4 Procedure
following steps shall be followed.

Determine the correct input power for the DUT and how the DUT is connected to a pdg

bractical and use wires, lampholders, and connectors supplied with the DUT. Note

f the DUT is an integrated LED lamp or\.integrated CFL, proceed with substep
hrough 3) below; otherwise, proceed to step c).

) Obtain a lampholder or connector*that is compatible with the DUT and rated for
DUT'’s specified power type (i.e. D€ or AC, appropriate voltage and power rating).

If the cable from the lamphglder is shorter than 3 m, extend the wires from
lampholder to a length between 3 m and 5 m by attaching additional lengths of wire

T
~

8) When undergoing the. lumen maintenance or cycling test, the lamp shall remain in
lampholder for the duration of the test; therefore, every sample undergoing the lu
maintenance or cycling test shall be fitted with a lampholder. Lampholders may
shared between _samples when undergoing the light output and light distribution tg
only when the DUT requires power does it need to be in a lampholder.

f the DUT is«a tuminaire and a power cable is extended from its enclosure, prog
vith substeps*1) and 2) below; otherwise, proceed to step d).

1) If the_power cable is at least 3 m long and the wire ends are bare, no DUT alterat
are-necessary.

Hiscrepancies between DUT instructions and test setup configurations in the test reporf.

cket

tion

wer

source. If the DUT is supplied with setup instructions, follow these instructions where

any
5 1)
the
the

the
men
be
sts;

eed

ons

D) df the power cable is shorter than 3 m, extend the wires to a length between 3 m

d)

2)

and

) . . . e
STrbyusinganmadapterwith—the—appropriate matimg—conmector orremoving—(cutt

ing)

the DUT connector and attaching additional lengths of wire. Note the modification

details and final wire length in the test report.

If the DUT is a luminaire and no power cable is extended from its enclosure, proceed
with substeps 1) and 2) below; otherwise, proceed to step e).

1) If the DUT has external power terminals, insert extension wires (between 3 m and
in length) into the appropriate terminal junctions.

substeps; otherwise, proceed to step e).
i) Open the DUT without incurring damage.

5m

If no power input can be identified from outside the DUT, proceed with the following

i) ldentify the positive and negative input terminals or leads for DC-powered DUTs, or

the line, neutral, and earth input terminals or leads for AC-powered DUTSs.
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iii) Make wire connections to the terminals or leads. The wires should be between 3 m
and 5m in length and preferably of two or three different colours. Cover any
exposed wire connections to prevent accidental contact. iv) If the DUT is AC-
powered, connect the ends of the wires to an appropriate AC power plug.

iv) Close the DUT such that the wires may extend outside the DUT’s enclosure without

being pinched. A hole may be drilled into the side of the DUT’'s enclosure if
necessary.

e) If the DUT has a separate LED driver and non-integrated LED lamp(s) and no power

cords are included with the DUT, proceed with substeps 1) through 3); otherwise,
proceed to step f).

1) Connect the power supply to the LED driver unit with wires 1 m in length.

P) Connect the LED driver to the non-integrated LED lamp(s). Use a 3 m to(5ym wire
length between the LED driver and any lamps.

B) When testing any individual lamp, other lamps in the product shall be conhected to| the
LED driver and powered on during the test.

f) Lonfigure the DUT to allow a voltage measurement close to the luminaire or lamp. This

voltage measurement point can be at terminal leads, at the power input point inside| the
uminaire, or externally on the input wire as close to the luminaire or lampholder as
bossible. Insulated wires that go straight into the luminaire or tampholder can be strigped
o allow access or cut, stripped, and re-joined. Avoid intreduction of additional electfical

resistance in the circuit. The voltage measurement loeation shall be noted in the [test
report.

g) To ensure the DUT still works after it has been altered, connect the wire pair to a pqwer
supply at appropriate voltage and current settings.

G.5 Calculations

No ¢alculations are required with the sampile preparation procedures.

G.6| Reporting

Alterations made to the DUT. (1o allow for testing shall be reported. Discrepancies between
DUT instructions and testing setup shall be reported.
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Annex H
(normative)

Voltage and frequency settings, voltage measurement points,
and product stabilization procedures

Background

020

The photometric test procedures require the use of an external laboratory (bench) power

sup
the

In ofder to correctly provide the DUT with accurate DC or AC power, power supplies useq

test
sha

H.2

Annex H is related to setup procedures in Annex E and Annéx G, the light output

(An
lum

H.3

Some test configurations may use power supplies without voltage and current read

cap

powler supply may be used to run concurrent lumen maintenance tests on multiple DUTs
DUTs are run in parallel from a single voltage rail). For these configurations, volf
medsurements may be made at the input to the wire leads of each DUT using a voltmetg

mul
volt

H.4| Procedure

H.4

Thelfollowing steps shall be followed:

a)
b)

c)

bly to provide electrical power to the DUT for the duration of the test. Annex H spec
voltage settings and voltage and current measurement locations for these tests.

ng shall conform to requirements in Annex E. Wire and connector setups.used for tes
| conform to requirements in Annex G.

Related tests

ex 1), the light distribution test (Annex J), the input vgltage range test (Annex K),
bn maintenance test (Annex L), and the AC power qualitystest (Annex P).

Equipment requirements

hble of measuring voltage and current valdaes according to Annex E. For example, a si

imeter and current measurements may be made using an ammeter or multimeter
hge drop measurement on a series shunt resistor using Ohm’s Law.

1 Test setup

Prepareithe DUT for testing according to Annex G.
Set the voltage level at the power supply to the standard operating voltage given in H

fies

for
ting

test
the

buts
hgle
the
age
ror
Dr a

4.2

andfrequency (for AC products) determined in H.4.3. Record the power supply volf

age

and frequency (if applicable) in the test report.
Power on the DUT and allow it to stabilize according to H.4.4.

d) Measure the voltage at the point where the wire leads are connected to the DUT as shown

in Figure H.1 and described in G.4.4 step f). Record the voltage at the DUT in the
report.

test

NOTE The voltage measured at the DUT will be the voltage set at the power supply, in accordance with H.4.2,

minus the voltage drop in the wire leads.

e) Measure the current from the power supply using the power supply’s current measurement

capability (when available) or with a shunt resistor placed in series with the wire leads.

During testing, monitor the DUT for erratic behaviour that may indicate a problem with the test
setup. This may include light output flickering, voltage and current instability, and difficulty in

dev

ice start-up.
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Key

€

£V \V]
0o <

H.4

The
DU1

For
test
dep
for

volt
volt

app

systems with which the:'DUT is likely to be used (for DUTs with DC input), utility pg

con
rele
volt
spe

IEC

pwer supply (set to the standard operating voltage)

ad wire (see Annex G for conductor specifications and wire lengths)
pbltage at light fixture (see also G.4.4 step f))

uT

Figure H.1 — Test configuration

2 Standard operating voltages

constant DC or AC voltage level for testing.a DUT is based on test requirements and
’s specifications.

the light output test (Annex 1), lightvdistribution test (Annex J), and lumen mainten3
(Annex L), a standard operating-voltage is used. The standard operating voltag
endent on the DUT’s specified mominal system voltage. Standard operating voltage va
bpecified nominal system vgltages are listed in Table H.1. If the DUT’s nominal sys
hge is not specified, conta¢bthe product manufacturer to obtain the DUT’s nominal sy§g
hge. If the DUT’s nominal system voltage is not listed in Table H.1, determine
fopriate operating voltage based on typical battery charge and discharge curves

jitions (for DUTFs\with AC input), information provided by the manufacturer, and any o
vant information about the DUT’s typical operating conditions. Standard operg
hges may~be specified in the product specification; values required by the pro
cificationtake precedence over the values in Table H.1.

Table H.1 — Standard operating voltage for several nominal system voltages

the

nce
B s
ues
tem
tem

an
for
wer
ther
ting
Huct

DC input AC input
Nominal system Standard operating Nominal system Standard Frequency
voltage voltage voltage operating voltage

\Y \Y \ \Y Hz

5 5,00 110 to 127 120 .
As specified by

6 6,15 220 to 250 240 manufacturer
(e.g. 60 or 50)

12 12,30 — —
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During testing, some DUTs may not start up at the desired voltage and may require an input
slightly greater than the desired voltage. In this case, incrementally increase the power supply
voltage by 0,05V until the DUT is operational at the desired light setting. After start-up,
reduce the voltage back to the desired value and allow the DUT to stabilize. If the DUT will
not remain on when the voltage is reduced, repeat this step and run the DUT as close to the
desired voltage as possible, making note of the issue in the test report.

Some products have multiple rated voltages (e.g. 120 V/240 V AC) or a range of allowed
operating voltages (e.g. 110 V to 240 V AC). For these products, use the following procedure
to identify the standard operating voltage(s).

a) |f the rated operating voltage is given by the manufacturer as a range, identiny the

standard operating voltage(s) corresponding to all nominal system voltage rangesfrom
Table H.1 (plus any additional ranges given in the product specification) that overlap with
he DUT’s rated voltage range. For example, if the DUT is marked “115 V<220 V AC,”
here are two standard operating voltages: 120 V AC and 240 V AC.

b) |f multiple rated operating voltages are given by the manufacturer, idéntify the stangard
bperating voltages corresponding to each. For example, if the) DUT is marked
(115 V/230 V AC”, there are two standard operating voltages: 120 V)AC and 240 V AC

c) If multiple standard operating voltages were identified in steps@) and b), the input voliage
ange test (Annex K) shall be performed multiple times, once\for each standard opergting
oltage. For the remaining tests, one standard operating voltage shall be chosen from| the
bossible options. Unless a different voltage is specified«n_the product specification, 240 V
thall be preferred over 120 V.

H.43 Frequency selection

The|DUT shall be tested at its rated frequency. For' DUTs rated to operate at both 50 Hz [and
60 Hz, the input voltage range test (Annex K).shall be performed at both frequencies. [The
frequency for the remaining tests shall be selected using the following procedure.

a) |f afrequency is specified in the product specification, that frequency shall be used.
b) Ptherwise, use 60 Hz if the nominal system voltage is between 110V and 127 V, 50 Hz
or all other products.

The|above procedure is only.{o'be used if the DUT is rated for both 50 Hz and 60 Hz. If no
rated frequency is given,(the manufacturer should be contacted to determine the azted

frequency. Note that freqguency may be given as a range (such as 47 Hz to 53 Hz or 47 Hz to
63 Hz); only 50 Hz andfoer 60 Hz should be used unless a non-standard frequency is giveln in
the product specification.

NOTE When the"DUT is rated for multiple voltages and frequency ranges, the input voltage range test (Anng¢x K)
will be perfornreds several times, once for each combination of voltage and frequency. For example, a prgduct
marked “115W\/230 V AC 50/60 Hz” would undergo the input voltage range test four times, at 120 V/50 Hz,
120 Y/60 Hz)240 V/50 Hz, and 240 V/60 Hz. The other tests would be performed at 240 V/50 Hz.

H.4/4 Stabilization period

A DUT shall be allowed to stabilize (warm up) before light output measurements are made.
There are two approved stabilization procedures.

a) The DUT is powered on and allowed to stabilize for 20 min (for LED lamps) or 15 min (for
CFL lamps).

b) The DUT is powered on and is considered stable when three consecutive output
measurements, taken 15 min apart, have a variation of < 0,5 % (IES LM-79-08).
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In order to facilitate testing of multiple samples, 20 min (for LED lamps) or 15 min (for CFL
lamps) is specified as the minimum stabilization time and is adequate for most products.
Longer times may be necessary for DUTs with large heat sinks or high-powered LEDs.
Voltage, current, and light output for a DUT should be monitored to determine if 20 min or
15 min is an adequate stabilization time. If a longer stabilization time is necessary, the
IES LM-79-08 procedure may be used to determine the stabilization time for a single DUT
sample, and this time may then be used to test additional DUT samples of the same type.

H.5

Reporting

The
acc

brding to Table H.2.

voltage and current for tests using an external power supply should be repg]

Table H.2 — Voltage and current reporting requirements

rted

Parameter

Notes

Vol

age at power supply

Regulated to within +3 % for the duration of lifetime tests and'£0,2 % for all other
related tests.

Volfage at DUT Measured as close to DUT as possible (see Annex G):

Current Measured using the power supply readout or series shunt resistor during the light
output test. Readout resolution should be = 0,001 mA.

Frepuency Measured for DUTs with AC inputs only.
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Annex |
(normative)

Light output

1.1 Background

The light output of a lamp or lighting appliance is a key parameter, as products that do not
provide a sufficient amount of light have limited value. In addition, the correlated colour
temperature (CCT) and colour rendering index (CRI) are other key aspecis measured_in] the
ligh{ output test that may be of particular importance in some applications. Another key)aspect,
luminous efficacy, is particularly important for lighting appliances that are meant tobejused in
battery-operated applications (such as mini solar home systems), as luminous” effi¢acy
proyides an indication of how much power is necessary to achieve a given level of lighting
ser\ice.

1.2 Test outcomes

The|test outcomes of the light output test are listed in Table 1.1.

Table 1.1 — Light output test outcomes

Metric

Reporting units

Related aspects

Notes

inous flux

Lumens (Im)

4.2.5.1 Luminous
flux output

Measured using a DC power supply, light sensor,
integrating sphere or goniophotometer (or using a

And

multi-plane measurement)

Lumjinous efficacy |Lumens per watt [4.2.5.2 Lumindus |Measured using a DC power supply, light sensor, and

(Im/W) efficacy integrating sphere or goniophotometer (or using a
multi-plane measurement)
Corfelated colour |Kelvin (K) 4.2.58°Colour Measured using equipment capable of characteriz|ng
temperature characteristics spectral distribution
(ccyn)
Colqur rendering | 0-100 (unitless) 4.2.5.5 Colour Measured using equipment capable of characteriz|ng

characteristics

indgx (CRI) spectral distribution

1.3 Related tests

Annex | is related to the light distribution test (Annex J). The power consumption and pdqwer
quality test(Annex P) may be performed before, after, or concurrently with the procedurg for
this|test{ but the results are used in the calculation of luminous efficacy in Clause I.5.

1.4 Procedure

The light output test procedure of IEC TS 62257-9-5 shall be used to measure luminous flux,
CCT, and CRI, with the following modification: The DUT shall be driven at the voltage
specified in H.4.2 and frequency (for AC products) determined in H.4.3 and allowed to
stabilize according to H.4.4. If this test is being performed concurrently with the AC power
quality test (Annex P), and an AC power meter is being used, the voltage shall be measured
at the output of the power meter, upstream of the DUT’s wires or cables and any added wire
as described in Annex G.


https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951

IEC TS 62257-12-1:2020 © |IEC 2020 - 69 -

1.5 Calculations

The calculations in the light output test procedure of IEC TS 62257-9-5 shall be performed. In
addition, the luminous efficacy (luminous flux divided by input power) of each sample shall be
calculated.

1.6 Reporting

The reporting requirements of the light output test procedure of IEC TS 62257-9-5 shall be

f ” wiod ln Aadditinn tha Laminaiic Affinany Af Anach camnla (1A chall ha ranariad
ollgwed—tr-addition—thetuminous—efficacy-of-each-sample—(mAA)-shal-bereperted-
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Annex J
(normative)

Light distribution

Background

IEC TS 62257-12-1:2020 © |IEC 2020

Luminous flux and light distribution are two primary metrics used to assess the performance
of a lamp or lighting appliance. Measurements of luminous flux (the total amount of light

emi

fed by a source) are appropriate for any type of light and are discussed in Ann

Medsurements of light distribution are also appropriate for any type of light, with partig

rele
dist
app

vance to the performance of task lights that have focused light outputs. While there i
ibution that is necessarily “ideal”, some distributions are more appropriate’for cef

purghasers can select products that are appropriate for the applications in“which they

use

J.2

The

.

Test outcomes
light distribution test outcomes are listed in Table J.1.

Table J.1 — Light distribution test'outcomes

bXx .
ular
5 NO
tain

ications than others. Annex J is intended to characterize a product’s light-distributiof so

are

Metric Reporting units Related aspects Notes

full
(FW

Vertical and horizontal

4.2.5.3 Full width half -
maximum (FWHM) angles

4.2.5.4 Light distribution
characteristics

Degrees (°)
width half maximum
HM) angles

illu

Usgdble area with

ninance greater than a

spdcified threshold

Square metres (m?)

4.2.5.4 Light distribution
characteristics

Determined from a
specified distance

Luminous flux

Lumens\(lm)

4.2.5.1 Luminous flux
output

Only obtained when uding
multi-plane or gonio-
photometer test methofls

J.3

Ann

J.4

Related te'sts

Procedure

ex J is relaied to the light output test (Annex I).

The light distribution test procedure of IEC TS 62257-9-5 shall be used to measure FWHM
angles, usable area, and luminous flux (if necessary), with the following modification: The
DUT shall be driven at the voltage specified in H.4.2 and frequency (for AC products)
determined in H.4.3 and allowed to stabilize according to H.4.4.

J.5

Calculations

The calculations in the light distribution test procedure of IEC TS 62257-9-5 shall be
performed.
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J.6 Reporting

The reporting requirements of the light distribution test procedure of IEC TS 62257-9-5 shall
be followed.
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Annex K
(normative)

Input voltage range

Background

020

When a product is placed in service it is paired by the end-user with an external power source.
This will result in different input voltages that may be supplied to the DUT as, for example, a

batt
volt

Ery discharges or the Tocal power grid fluctuates. Based on the DUT’s nominal opera
hge, a range of possible operating voltages has been determined that are dependen

ting
[ on

voltage range

potgntial existing power sources that could reasonably be paired with the DUT. The-DUT ghall
be gxpected to operate over the possible operating voltage range or within the manufacturer’s
spegified operating voltage range if it is wider than the range supplied innthis methpd’s
progedures.
In some cases the battery of an external power source may be equalizéd. The DUT is| not
expected to function under this condition, but the DUT is expected~te" continue functiohing
aftefwards. By supplying the DUT with a maximum allowable voltage, the product’s ability to
withistand possible high voltage conditions will be tested.
Addjtionally, depending on how the DUT is wired to its external power source, potential npise
andfor voltage drop may be introduced under realistic Use conditions. This aspect shall be
capfured when measuring the DUTs relative light oufput response while varying its input
voltage range.
K.2| Test outcomes
The|input voltage range test outcomes afe listed in Table K. 1.
Table K.1 —(Input voltage range test outcomes
Metric Reporting units Related aspects Notes
Op¢rating voltage range Voltage (V), 4.2.4.1 Operating input A table with 3 columns
table voltage range and 8 rows, including the
Voltage (V), column headings
percentage (%)
Maximum allowable Voltage (V) 4.2.4.1 Operating input Maximum voltage the
volfage voltage range product can be subjected
to for a brief period of
time without sustaining
permanent damage
Furictionality after test Yes/no 4.2.4.1 Operating input -

Damage after test

Yes/no, description

4.2.4.1 Operating input
voltage range

User safety hazards
present after test

Yes/no, description

4.2.4.1 Operating input
voltage range

K.3

Related tests

Annex K is not related to any other tests.
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K.4 Procedure

K.4.1 General

The DUT is tested for functionality and the presence of safety hazards over a range of input
voltages.

K.4.2 Equipment requirements

The

following equipment is required:

K.4

At t
una

This

K.4
The

several voltage levels. In practice, this means usingyan integrating sphere or a fixed-geom
surement cavity to measure the illuminance “level 1 under constant conditions. Three

meg

app
med
the

The
failu

NOT
or d3

K.4
The

A\C and/or DC power supply meeting the requirements in Annex E;
luminance meter;

Camera.
3 Test prerequisites

ne start of the input voltage range test the DUT samples shall be minimally altered (idqg
tered) and fully functional.

test may be destructive. Do not carry out additional tests with‘the tested samples.

4 Apparatus

input voltage range test requires an accurate ,méasurement of relative light outpy

roved measurement cavities are listed below in order of preference 2. The ligh
surement is taken indirectly (reflected) in,the first two types, while it is taken direct
ast type.

hn integrating sphere;

h self-built photometer box with) a baffled measurement of illuminance on a port (i.e
integrating cube” as described’in IEC TS 62257-9-5);

h darkened room or cabinet with direct illuminance measurement under fixed geometry

DUT should be enclosed to protect personnel from debris expelled by a catastro
re of the DUT atchigh voltage.

E  Since a catastrophic failure could damage the apparatus, a low-cost apparatus such as a photomete
rkened cabifhet.can be preferable to an integrating sphere.

5 Procedure

fellowing steps shall be performed.

ally

t at
etry

ting
y in

an

bhic

box

a) Prepare the DUT according to Annex G.

1) A measurement of illuminance in a fixed geometry (such as a dark room or isolated box) is always directly
proportional in a linear fashion to the luminous flux of a lamp. Therefore, fixed-geometry measurements of
illuminance may be used in place of luminous flux measurements for this test, which relies on relative light

(o]

utput to indicate the end of a discharge cycle.

2) Any of these cavities can result in identical estimates for full-battery run time. The preference order is related to
the degree of operator care required to maintain a fixed geometry in each, with a preference for cavities whose
relative measurement is less sensitive to small changes in the system (e.g., from accidentally bumping into the

C

avity during a test).


https://iecnorm.com/api/?name=0b8e1989eec67e2d090b99d05e434951
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