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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 12.1: Selection Lal luati | ,

lighting appliances for off-grid electricity systems

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisin
all national electrotechnical committees (IEC National Committees). The object of IEC*is to promot
international co-operation on all questions concerning standardization in the electrical and €lectronic fields. T
this end and in addition to other activities, IEC publishes International Standards, Techhical Specification
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IE
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intereste]
in the subject dealt with may participate in this preparatory work. International, governmental and nor
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates close
with the International Organization for Standardization (ISO) in accordance” with conditions determined b
agreement between the two organizations.

[OJ (]

[©]

<< 1 aCJ7

2) The formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an internation
consensus of opinion on the relevant subjects since each techrdieal” committee has representation from af
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC Nation
Committees in that sense. While all reasonable efforts are{made to ensure that the technical content of IE
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for an|
misinterpretation by any end user.

< (J =

4) In order to promote international uniformity, IECNational Committees undertake to apply IEC Publicationls
transparently to the maximum extent possible_instheir national and regional publications. Any divergenc
between any IEC Publication and the correspondihg national or regional publication shall be clearly indicated in
the latter.

[

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformit
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for an
services carried out by independent.certification bodies.

<<

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

No liability shall attach to IEC-or its directors, employees, servants or agents including individual experts an|
members of its technical committees and IEC National Committees for any personal injury, property damage (
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) an
expenses arising out\'ef the publication, use of, or reliance upon, this IEC Publication or any other IE
Publications.

PR aoX

8) Attention is drawn) to the Normative references cited in this publication. Use of the referenced publications is
indispensahlefor the correct application of this publication.

=

9) Attentiontis=drawn to the possibility that some of the elements of this IEC Publication may be the subject ¢
patent tights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the change
mhade to tt . liti A tical | ot . | | E

has been made. Additions are in green text, deletions are in strikethrough red text.
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The main task of IEC technical committees is to prepare International Standards. |

n

exceptional circumstances, a technical committee may propose the publication of a Technical

Specification when

e the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

o 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.

ublication—to—deside

Technical Snecifications arae—subiact to review within thrag vgare nf
1 HHGH P HeaH6+H < tHo4 +—t FOHSW—AHHHR—HH Y-oa+S +

whether they can be transformed into International Standards.

[aY
oot

EC 62257-12-1, which is a Technical Specification, has been prepared by IEC (technicd
ommittee 82: Solar photovoltaic energy systems.

(@)

—]

his third edition cancels and replaces the second edition published in 2015. This editio
gonstitutes a technical revision.

—]

his edition includes the following significant technical changes with\respect to the previou
dition.

D

—]

itle modified.

o Annex A and Annex B were combined into a single Annex A to eliminate duplicate table
and simplify the document. Annex A in this third edition now covers recommendations an
requirements for both market support programmés and bulk procurement programs. Anne
A provides specific examples for quality standards, warranty requirements, an
performance criteria for off-grid lighting products.

This Technical Specification is to be used’ i conjunction with other parts of the IEC 6225
series.

The text of this Technical Specification is based on the following documents:

Enquiry draft Report on voting
82/1617/DTS 82/1642A/RVDTS

-l

ull information on.the voting for the approval of this Technical Specification can be found i
ne report on voting)indicated in the above table.

—

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

>

list ofsall parts of the IEC 62257 series, under the general title Recommendations fd
enewable energy and hybrid systems for rural electrification, can be found on the IE

-

O X LW

=

7

website.

Future standards in this series will carry the new general title as cited above. Titles of existing

standards in this series will be updated at the time of the next edition.

The committee has decided that the contents of this publication will remain unchanged unt

the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data

related to the specific publication. At this date, the publication will be

e transformed into an International Standard,
e reconfirmed,

e withdrawn,
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e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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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:

to support buyers who want to connect with good quality options in the market,
to choose the right system for the right place,
to design the system,

to operate and maintain the system.

hese documents are focused only on technical aspects of rural off-grid electrificatio
oncentrating on but not specific to developing countries. They are not all ‘inclusive to rurg
lectrification. The documents do not describe a range of factors that can determine project g
roduct success: environmental, social, economic, service capabilities, and others. Furthe
evelopments in this field could be introduced in future steps.

his consistent set of documents is best considered as“a whole with different part
orresponding to items for safety, sustainability of systems,)and affordable costs. The mai
bjectives are to support the capabilities of households/and communities that use sma
renewable energy and hybrid off-grid systems and infofm organizations and institutions in th
ff-grid power market.

he purpose of this document is to specify laboratory test methods for evaluating the qualit
ssurance—strategies—for of lamps and lighting appliances for off-grid electricity systems
including product specifications and testssIn addition to supporting the selection of product
y project developers and implementers, quality assurance can help market suppo
rganizations, manufacturers, and governments achieve the goals they have for lightin
ppliances in off-grid applications.

=)

= = —

D = 33 O

U = U <

The intended wusérs of this document are:

Market\support-pregrammes-are programmes that support the off-grid lighting market wit
finaneing, consumer education, awareness, and other services;—Market—suppol

This part of IEC 62257 presents a quality assurance framework that includes produgt
gpecifications (a framework(for interpreting test results) and test methods.-The-intended-users
gf-this—part of IEC 62257 are listed below.In-some clauses—and-subclausesof this part-df
IEC 62257, a description of the application of the subclause contents is offered to help
grovide context for each type of user.

=
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Manufacturers and dlstrrbutors that need to verify the qualrty and performance of products

Bulk procurement programmes that facilitate or place large orders—fer-devicesfrom—a
d+etrrbu¢er—er—manuiaeturer of products;—Bulk-procurement-programmes—often-use-guality

aSStHaftece to allu,

PP

—

Trade regulators—are—typically such as government policymakers and officials who cra

and implement trade and tax policy.-Regulaters—oftenuse-gqualiby-assurancereguirement

Y

—

bsts and inspections are deS|gned to be w |der applrcable across dlfferent markets countne
gnd regions.

L2
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RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

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

Scope

his part of IEC 62257 establishes the framework for creating a product specification fg
[@mps and lighting appliances to serve as the basis for evaluating quality for(a, particuld
gontext. Product specifications include minimum requirements for quality standards, warrant
requirements, and/or performance criteria. Products are compared to specifications based o
test results and other information about the product. The product specification framework i
flexible and can accommodate the goals of diverse organizations and institutions.

T T = =

|
—

his document applies to lamps and lighting appliances for off-grid-'electricity systems thg
ave the following characteristics:

-

o The power supply is AC or DC:

— AC nominal voltages up to 250 V;

— DC nominal voltages up to 48 V.

o/ The light source is CFL, linear fluorescent, or.LED.

1%

o/ Operation of the lamp or lighting appliahce does not require any components to b
supplied by the testing laboratory otherithan lampholders, wire, connectors, and a powe
supply.
o The lamp or lighting appliance does not include a battery or energy source (for example, g
photovoltaic module or electromechanical generator).

—

1)

Huminaires are included in the (definition of “lighting appliances” if packaged together with
mp intended to be used with.the luminaire. Luminaires without lamps are not included in th
cope of this document.

1%

Normative references

=

he followingtdocuments are referred to in the text in such a way that some or all of the
ontent cafstitutes requirements of this document. For dated references, only the editio
ited applies. For undated references, the latest edition of the referenced document (includin
ny amiendments) applies.

O J

IEC-60068-2-6 _Environmental fnefing — Part 2-6: Tests — Test Fc: Vibration \/einuenidnl/)

IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 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

-l

or the purposes of this document, the terms and definitions iA~1IEC TS 61836 apply, as we
s the following.

Q

50 and IEC maintain terminological databases for ugse“in standardization at the followin
ddresses:

Q

IEC Electropedia: available at http://www.eleCtrepedia.org/

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

3.1
nvironmental conditions
haracteristics, such as elevation, tefmperature, and humidity, that can influence performance

.2
lux

I unit of illuminance: ,lluminance produced on a surface of area 1 square metre by
Ilbminous flux of 1 lumen-uhiformly distributed over that surface

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

.3
luminance

3
i
illuminance of an elementary surface
H

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

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

[SOURCE: IEC 60050-723:1997, 723-08-30]

3.4

luminous efficacy

luminous efficacy of a source

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

Note 1 to entry: Unit: Im/W.

[SOURCE: IEC 60050-845:1987, 845-01-55]
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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., an
the variable can be wavelength, spatial or angular properties, etc., as appropriate.

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

d

.6

ower factor

nder periodic conditions, ratio of the absolute value of the active power P to theyapparen
power §

SOURCE: IEC 60050-131:2002, 131-11-46, modified — The formula and)note have bee
mitted.]

—

@)

3.7

dctive power
F
real power
dffective power

. T
P:?E‘;pdt

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

[POURCE: IEC 60050-131:20432002;* 131-11-42, modified — Note 1 to entry has bee
dmitted.]

3.8

tptal harmonic distortion

THD

ratio of the total r.m.s..value of the harmonics (in this context harmonic currents I, of th
drder n) of orders 2to 40 to the r.m.s. value of the fundamental:

Notedlto entry:  This definition has been chosen in accordance with the relevant standard IEC 61000-2-2.

Under periodic conditions, mean value, taken over one period 7, of the instantaneous power p:

W

3.9
IP class
IP rating

ingress protection— IP code

degree of protection provided by enclosures for electrical equipment against penetration by

foreign bodies and dust/water

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

[SOURCE: IEC TS 62257-9-5:20432018, 3.2316]
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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 62257-9-5:20432018, 3.2821]

3.11

multimeter

uftirange  muttifunction measuring mstrament ntended to _measure voltage, current an
gometimes other electrical quantities such as resistance

[POURCE: IEC 60050-312:2001, 312-02-24]

(

I s e

3.12
luminance meter
nstrument for measuring illuminance

[POURCE: IEC 60050-845:1987, 845<05-16]

3.13
htegrating sphere
ollow sphere whose internal'surface is a diffuse reflector, as non-selective as possible

o =

ote 1 to entry: An integrating sphere is used to determine the total luminous flux (lumen output) of a lighting
evice.

o Z

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

[POURCEYIEC 60050-845:1987, 845-05-24]

or luminaire

3.15
coefficient of variation
ratio of the standard deviation to the mean

3.16

integrated compact fluorescent lamp

compact fluorescent lamp that incorporates, permanently enclosed, all elements that are
necessary for starting and for stable operation
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3.17

non-integrated compact fluorescent lamp

compact fluorescent lamp that incorporates electrical contacts intended for connection to a
ballast through a lampholder

Note 1 to entry: Non-integrated compact fluorescent lamps are not included in the scope of this document, but
can be components of a lighting appliance that is included in the scope.

3.18

compact fluorescent lamp

FL

ibular fluorescent lamp unit, having a bent tube, which does not include any replaceable~g
nterchangeable parts

—
=

3.19
linear fluorescent lamp
raight tubular fluorescent lamp unit that incorporates electrical contacts' intended fqr
onnection to a ballast through a lampholder, and which does not includertany replaceable g
interchangeable parts

=

(%]

.20
ght emitting diode
ED
olid state device embodying a p-n junction, emitting optical radiation when excited by an
lectric current

——

[POURCE: IEC 60050-845:1987, 845-04-40]

.21

integrated LED lamp
evice including an LED light source, LED’driver, and other optical, mechanical, and therms
omponents, and intended to connect directly to a power source

.22

on-integrated LED lamp
evice including an LED light.source and other optical, mechanical, and thermal componentg,
nd intended to connect to.anh LED driver configured to control the lamp’s light output

.23

ED driver
lectronic device configured to control the output of an LED light source, intended to conneqg
irectly to a.power source, either packaged along with the LED light source in an integrate
ED lamp or-packaged separately from the LED light source

L -

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

Note 1 to entry: The term "base" is also used in both the United Kingdom and the United States of America 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 letters

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

[SOURCE: IEC 60050-845:1987, 845-08-15]
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3.25
lampholder

device which holds the lamp in position, usually by having the cap inserted in it, in which case

it also provides the means of connecting the lamp to the electric supply

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

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

d

QAOllnDAC, I~ ANNECN QA0 4A007.4007 QAL NAQ 2471
[J\JUF\UI—. IV OUUJU=0F Y. TIOT . TIOT, OFI7V0OTLT]

Iluminaire

jpparatus which distributes, filters or transforms the light transmitted from one orcmore lamp
nd which includes, except the lamps themselves, all the parts necessary for fixing an

grotecting the lamps and, where necessary, circuit auxiliaries together with the means fg

gonnecting them to the electric supply

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

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

3.27
lighting appliance

pparatus which distributes, filters or transforms the light transmitted from one or more ligh
ources or lamps and which includes all the parts necessary for fixing and protecting th
mps and, where necessary, circuit auxiliaries togéther with the means for connecting then
b the electric supply

— —

=z

ote 1 to entry: A lighting appliance can be a luminaire with one or more lamps installed, including luminair
ith integral lamps. A luminaire with no lamp installed or provided is not a complete lighting appliance (and
utside the scope of this document).

o =

3.28

device under test

guT

fdarticular sample that is being-measured or observed

4 Characteristics of lamps and lighting appliances

4.1 Product categories

—

amps andighting appliances can be placed into one of three categories based on the
xpected.range of use. It is important to categorize them because they have different inheren
tility 4o the user and will encounter different environmental conditions based on their design.

C D

= U

= W —~

[

— —

A product will fall into one of the following categories:

e Indoor-only products are designed for indoor use only, meaning they are generally

intended to be mounted permanently or semi-permanently indoors.

e Indoor/outdoor products are designed to be used indoors or outdoors or both, depending

on the user’s needs.

e OQutdoor-only systems are designed specifically for outdoor use, meaning they are

generally intended to be mounted permanently or semi-permanently outdoors.
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4.2 System measurements and observations
4.2.1 General

Subclause 4.2 describes aspects of a lamp or lighting appliance for off-grid electricity systems
that may be measured and/or observed to ascertain its quality and performance. The aspects
are grouped into categones and each aspect beglns W|th a descrlpt|on of |ts relevance —he

= i :
dach aspect concludes with a descrlptlon of the result from the test procedure, the units;an

gn example result. In some cases, multiple pieces of information are grouped in(a singl
gdspect for clarity and concision.

O = 1

j.2.2 Design, manufacture, and marketing
.2.21 Arrangement of components

The arrangement of components, as in the example below, is a(critical aspect to observ
Hecause it determines the product category.

D

q) Class-A- Test procedure(s): Annex F — visual screening.
P—ClecoEtootoroanduinlo nln

H) Result: qualitative description of the components comprising the lamp or lighting appliancs.
d) Units: qualitative description.

d

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

W

4.2.2.2 Lighting system information

—]

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

—]

Q

) Class—A— Test procedure(s). Annex F — visual screening, Annex C — manufacturer self
reported information.

Result: qualitative'description of the type, number, and arrangement of light sources.
) Units: qualitative description.

o O o o
~

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

L4

4.2.2.3 Packaging and user’s manual information

Information about the packaging, user’s manual, and other consumer-facing information helps
establish a baseline for comparing measured values in truth-in-advertising assessments. It
may also be important to document if certain programmes require particular information to be
included in the manual, such as instructions for end-of-life disposal.

a) Class-A- Test procedure(s): Annex F — visual screening.
b)Class B test procedure(s): n/a
b) Result: there are two types of results:

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

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

d) Example: [Photographs attached to test reports], The user’'s manual is a single-sheet
included in the package and includes pictograms with explanations in Hindi, English,

French, and Swahili.

4.2.2.4 Warranty information

The terms and duration of warranty coverage provided to end-users are important factors for
engendering confidence in stand-alone off-grid lighting and trying to prevent early failure. In

Qervice chains.

q) Class—A- Test procedure(s): Annex F — visual screening, Annex C — manufacturef sell
reported information.

H) Result: detailed warranty terms and a concise version that highlights .the*key points g
coverage and duration.

d) Units: qualitative-type description.

d) Example: [Detailed warranty terms are documented in scanned attachments to test report
Coverage is against manufacturing defects or under normal usé€iconditions. The product i
general is covered for 12 months from the time of purchase:

4.2.2.5 Other visual screening results
This incorporates various other important results obtained from visual screening (Annex F

ncluding, but not limited to, component dimensions; component masses, the number of ligh
utput settings, and provided specifications.

a —

Q

) Class—A— Test procedure(s): Annex F — visual screening, Annex C — manufacturer self
reported information.

) Result: various results including gualitative descriptions and quantitative measurements.
) Units: qualitative descriptions ‘and quantitative measurements.

o O o o

) Example (for one result): The lighting appliance has a mass of 0,3 kg.

j.2.3 Durability and(workmanship

.2.31 Water protection — enclosure

—]

his provides aldescription of the product enclosure’s ability to keep out water in terms of |
lass. For products intended to be used and/or charged outside, water protection is importan
br productifunction as well as user safety.

= 0

Q

) GClass—A— Test procedure(s): Physical ingress and water protection test according t
[E€ 60529, or the alternative methods in Annex O (physical ingress and water protection

q

—

=)

—

—

~

if the alternative method results are unequivocal.

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

protection provided by enclosure.
c) Units: pass or fail and qualitative description.

d) Example: The product is estimated to pass IPx3. The product’s enclosure contains tight

fitting components, all of which have gaskets to prevent water intrusion.
4.2.3.2 Water protection — circuit protection and drainage

This provides a description of any drainage means incorporated into a product and/or circu

it

board protection methods used in the product. The incorporation of drainage or circuit board
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protection is crucial for products intended to be outdoors that have enclosures providing little
to no water intrusion protection.

a) Class—A— Test procedure(s): Annex F (visual screening) combined with Annex C
(manufacturer self-reported information).

b) Result: qualitative description of drainage or circuit protection methods used.
c) Units: qualitative description.

d N ne proau
holes in the

base of the enclosure to allow drainage of collected water.

(%)

4.2.3.3 Physical ingress protection

—]

his provides a description of the degree of protection from the intrusion of foreign objects
roduct’s enclosure provides in terms of IP class. Physical ingress protectionns.important fg
ser safety as well as product functionality.

=
=

C

Q
O

) Class—A— Test procedure(s): Physical ingress and water protegtion test according t
IEC 60529 or the alternative methods in Annex O (physical ingress and water protection)
the alternative method results are unequivocal.

)

H) Result: pass or fail for IP class (first digit) and description of degree of physical ingresp
protection.

d) Units: pass or fail and qualitative description.

—

d) Example: The product passes IP4x; the preduct enclosure’s components fit togethe
snugly without gaps, so that only tiny particulate’ matter (e.g. dust) could intrude.

4.2.3.4 Shipping vibration durability

—]

7

his provides an evaluation of a product’s robustness and ability to withstand vibration
uring shipping and distribution.

[N

) Class-A- Test procedure(s): Annex N — mechanical durability test.
—Cleco Pooct sroendninlon e

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

O O oo Q

nits: a pass or fail"resu ased on whether the unctions, incurs damage, ¢
) Unit fail It based hether the DUT functi i d
presents a safety hazard to the user.

—

d) Example: Wher’subjected to vibrations similar to those experienced during shipping, th
product stepped working. Functional: fail. Damage: pass. Safety hazard: pass.

()

.2.3.5 Gooseneck durability

=N

his (provides an evaluation of a product’s gooseneck’s robustness and ability to withstan
eing torqued through its expected range of motion. Gooseneck durability is important fo

al 4 £ et [H ol £t ol fiaf ot
TOUucTtL Turiciuriaimny artud uost©l osditly altu salloTaUliult.

=3

a) Class-A- Test procedure(s): Annex N — mechanical durability test.
b—Cloco Btootoroendanlo nln
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 visible
damage (a cracked housing) that did not pose a hazard. Functional: pass. Damage: fail.
Safety: pass.
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4.2.3.6 Connector durability

This provides an evaluation of a product’s connectors’ robustness and ability to withstand
plug cycling. Connector durability is important for product functionality and user safety and

satisfaction.

a) Class-A- Test procedure(s): Annex N — mechanical durability test.
b)Class B test procedure(s): n/a

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

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

d) Example: After 400 cycles in the connector test, the barrel plug socket detached-from th

Safety: pass.
4.2.3.7 Switch durability

—]

his provides an evaluation of a product’s switches’ robustness and ability to withstand switc
ycling. Switch durability is important for product functionality and usér safety and satisfactio

(@)

) Class-A- Test procedure(s): Annex N — mechanical durability-test.
—Cleco Pooot sroenduinlo nle

) Result: a pass or fail for functionality, damage, and th€ présence of user safety hazards.

O O oo Q

) Units: a pass or fail result based on whether the DUT functions, incurs damage, 0
presents a safety hazard to the user.

o
~

Example: After 600 cycles in the switch testythe DUT’s light switch stopped turning on th
DUT. Functional: fail. Damage: fail. Safety:\pass.

.2.3.8 Strain relief durability

his provides an evaluation of a product’s strain reliefs’ robustness and ability to withstan
eing pulled. Strain relief durabilityCis' important for product functionality and user safety an
atisfaction.

) ClassA- Test procedure(s): Annex N — mechanical durability test.
—ClecoPtool crcondi s nle

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

O O oo Q

nits: a pass_ or fail resu ased on whether the unctions, incurs damage, ¢
) Unit fail It based hether the DUT functi i d
presents a safety hazard to the user.

d) Example;"Fhe DUT’s strain reliefs all withstood the strain relief test without incurring an
damage Functional: pass. Damage: pass. Safety: pass.

.2.309 Wiring quality

LED driver enclosure, rendering the connector unusable. Functional: fail. Damage: fail.

—

1Y%

[ )

=3

()

=N

—

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

o—Cleco Btoctoroenduenlon nin

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.
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4.2.4 Electrical characteristics
4.2.41 Operating input voltage range
This provides the voltage range over which the DUT can safely and properly operate.

a) Class-A- Test procedure(s): Annex K — input voltage range.
b)Class B test procedure(s): n/a

b) Result: table showing relative light output over the operating voltage range; maximum

1 1ol 14 fmidfr £ o 1ot ! ! 3y
alliowdpbic vUILdytC, Pdss Ul 1ail TUT TUTicuoriality, ualriayc, dariu sdicly.

d) Units: volts, DC or AC (V DC or V AC), and percentage (%); volts; pass/fail; qualitativ
description.

d) Example: [Table with column headings: operating voltage (V), DUT voltage) (V), an
relative light output (%); a maximum allowable voltage of 15,8 V DC achieved.] The DU
remained functional after the test and no damage or safety hazard was present.

4.2.4.2 Power consumption

The power consumed by a lamp or lighting appliance is an importantmetric for use in off-gri
gpplications in which the supply of energy is limited. The power consumption is also used i
the calculation of luminous efficacy.

) Class-A- Test procedure(s): Annex P — power consumption and power quality.
)} Class B test procedure(s): n/a

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

) Units: watts (W).

) Example: 1,50 W.

O QO O oo Q

Py

.2.4.3 Power factor

The power factor of an AC device is_the ratio of the active power (real power, measured i
watts) to the apparent power (measured in volt-amperes). The power factor is an importar
metric for off-grid applications since the power output capacity of generators and inverters i
dften given in terms of apparent)power. Using devices with high power factor results in mor
dfficient use of a given generator or inverter’s capacity.

q) Class-A- Test procedure(s): Annex P — power consumption and power quality.
P—ClecoEtootores dusnlo nin

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

d) Units: unitless.

d) Example:0,95.

D

=

T ~ 3

1.2.4.4 Current total harmonic distortion (THD)

he current total harmonic distortion is a measure of harmanic caontent in a device’'s curren

t

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) Class-A- Test procedure(s): Annex P — power consumption and power quality.
b—Cloco Btootoroendenlo nln

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

c) Units: percentage (%).

d) Example: 15 %.
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4.2.5 Photometric performance measures
4.2.5.1 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 ta nroced e . 084
13 DO ad S SIS

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

e Lol . £l
MNCTSUIL. TUTTITITOUS TTUA.

o

~ ~— <}

d) Units: lumens (Im).
d) Example: 95,6 Im.
4.2.5.2 Luminous efficacy

Huminous efficacy is the light output of a DUT (in lumens) divided by the power the DUT i
donsuming (in watts). This is a key metric that compares the ability of DUTs"to turn electrica
ower into usable light.

o)
e )

Class-B-Test procedure(s): Annex | — light output.
Result: luminous efficacy.

Units: lumens per watt (Im/W).

e
g
b
g
d) Example: 96,3 Im/W.

— @~ — —

4.2.5.3 Full width half maximum (FWHM) angles

1Y

The full width half maximum angle is a metric*used to understand the light distribution of
UT and is the total angle over which the“illumination is greater than or equal to half th
llumination at the brightest point at a given’distance from the light source in a given plane.

)—Class Atest procedure(s): CIE 084, CIE 127, IESNA LM-79-08
) ClassB-Test procedure(s): Annex J — light distribution.
) Result: vertical and horizontal FWHM angles.

C

14

) Units: degrees (°).

O O O Q [«})]

4.2.5.4 Light.distribution characteristics

A light distribution is the illuminance “map” of a DUT. This metric is useful for determining th
tility with.xespect to task lighting. The test is done by driving the DUT at a specific voltage.

g) Class A test procedure(s): CIE 084, CIE 127, IESNA LM-79-08
q)\Class-B- Test procedure(s): Annex J — light distribution.

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

1%

|

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-BUT's useable usable area at a distance of-0;5 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.
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a) Class-A- Test procedure(s): Annex | — light output.
b) Class B test procedure(s): n/a

b) Result: CRI and CCT values.

c) Units: CRI is unitless and the CCT is in kelvin (K).

4.2.6 Photometric durability measures

4-2-6-+—tumenmmaintemance(EED)

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

— O

Q

) Class-A- Test procedure(s): Annex L — lumen maintenance.
) Class B test procedure(s): n/a

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

o o

(@]
~

Units: percentage (%).

o
~

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

4.2.6.2 Cycle life (fluorescent)

—]

his is a measure of the number of on/off cycles_a«fluorescent DUT can undergo before th
UT ceases to properly function.

C

) Class-A- Test procedure(s): Annex M — egycling.

—Cleco Pooot sroenduinlo nle

) 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.

o O O o Q

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

j.2.7 Self-declaration:aspects

2.71 Product and manufacturer information

o

lanufacturer-reported product and manufacturer information is important for trackin
urposes as well.as for ensuring the test laboratory has up-to-date product information.

o]

Q

) Class-A¢sTest procedure(s): Annex C — manufacturer self-reported information.
oo 2 toel crcendnen o nle

) «Result: various qualitative and quantitative information.

o

—

11%

1%

11111

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

4.2.7.2 Warranty coverage

Warranty coverage goes beyond the terms of a warranty and provides detail on coverage in a
particular location. It is typically only provided in cases where it is necessary to verify

coverage in a particular town or region.

a) Class-A- Test procedure(s): Annex C — manufacturer self-reported information
b—Cloco Btootoroendenlo nln

b) Result: qualitative description.
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c) Units: qualitative description.

d) 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 (p g III) can be an important aspect in the eyes qof

Ln

C
n

§.

gpecification.-See-Figure-1-

onsumers and investors, alike.

) Class-A- Test procedure(s): Annex C — manufacturer self-reported information.
) Class B test procedure(s): n/a

) Result: qualitative marks and certifications.

) Units: qualitative type.

) Example: produced in an ISO 9001 certified factory.

Product specification

1 General

Duality standards, warranty requirements, and performance criteria are used to interpret th
neasurements and observations made about a(product. Together they form a produd

11

—

performance

Quality standards set’a minimum level of durability and protect buyers and users from
false advertising tlaims.

Warranty requirements set a minimum level of user protection from early failure.

Performance criteria set a recommended level of service and features.

ach critefion in a specification refers to a particular aspect of the product, as listed in 4.4,

S

nd regquires a minimum level of quality, service, or performance.

hould consider the following factors:

availability of products on the market with the necessary quality and performance;
ability of buyers to pay for the products;
diversity of end-user needs;

tolerance for manufacturing variation.

Clause 5 describes the framework for standards, requirements, and performance criteria in
general and offers insights on the best practices for creating a product specification. It
includes a template product specification followed by guidance on completing each section.
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Annex A presents an example specification for off-grid lighting market support programme

qualification.-A-areeBrorecenicanetheroyamalefor bullc srocurement

5.2 Applications

Product specifications that include some combination of quality standards, warranty
requirements, and performance criteria can support a broad range of quality assurance needs.
Table 1 below lists examples of how they are applied depending on the type of quality
assurance (QA) framework.

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 requir€ments, and/or performance criteria for
products to qualify in a request for offers. If the pfoject is in a specific location, the
warranty requirements may also include specific levels of service in that particular area.

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

8.3 Quality assurance principles

.3.1 General

he framework for considering quality standards, warranty requirements, and performance
riteria presented in this document is designed to support broad types of programmes angd
institutions in the off-grid lighting’market. The following key principles guide the framework:

o/ Balance quality andaffordability for price-sensitive buyers — it does not matter how we
products perform if.the target users cannot afford them.

o Encourage innevation and technological diversity. Wherever possible, be open-ended ip
the technical-approaches that are allowed.

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

o/ Use-low-cost, rigorous, targeted tests to match the general affordability requirements fgr
the)market and accommodate both incremental and innovative changes to product design.
The tests should be feasible for use by a broad set of potential users.

e Focus quality standards on elements of a product that are difficult for typical buyers to
assess themselves, like truth-in-advertising and durability.

e Focus warranty requirements on providing a baseline of support.

e Focus performance criteria on bottom-line user experience metrics like run time and
brightness.

5.3.2 Rationale for dividing quality, warranty, and performance

Quality standards, warranty requirements, and performance criteria are considered separately
to allow programmes and institutions the flexibility to establish targets with their goals in mind:
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support programmes and the other is a “sample tender~for bulk purchasing.

H) Test requirements defines requirements for test result validity.

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.

=ra . . et " ; o —t—s
possible to have a tiered support system in which certain services only require meeting
quality standards and warranty requirements while others also require meeting
performance criteria.

.4 Product specification framework description
4.1 General

ubclause 5.4 describes a framework of product specification documents for lamps an
ghting appliances included in the scope of this document. First,ca-blank specification i
rovided that lists all the pieces that may be specified. It is._followed by a subclaus
escribing guidelines for setting tolerances in a product specification. Finally, the mai
ections in a specification are described in more detail with netes”and guidance.

= U O T

here are example product specifications in Annex A-and<Annex-B; one is for general markgt

product specification has six parts, as follows;

) Scope defines the applicability and use of the quality standards and performance criteria.

()

) Product category requirements .unambiguously defines the categories that may b
referenced later.

) Quality standards lists quality-related aspects and minimum or required results for eachp
aspect with a tolerance; may be subdivided by product category.

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

Performance criteria“lists performance-related aspects and minimum or required results
for each aspect.with a tolerance; may be subdivided by product category.

requirements, and performance criteria to support the goals of a programme or institutior].

4.2 Product specification template
.4.2.1 General

ubclause 5.4.2 is a blank, rough template for setting quality standards, warranty

ote“that in many applications 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.

5.4.2.2 Scope

Describe the intended use of the product specification. Describe the contents in general and
provide 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).
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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.

5.4.2.4 Product category requirements

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

~

escribe any voltage limits or other required electrical system integration~talerances
(e.g. nominal 12 V DC, AC voltage input range 100 V to 250 V, AC frequency 50'HKlz, etc.).

Describe any other categorical requirements for products (e.g. shall have” an E27 Edisoh
crew cap, etc.).

(7))

.4.2.5 Quality standards

he product shall meet each of the criteria listed in the truth=in=advertising (Table 2), safety
nd durability (Table 3), power quality for AC products ((Table 4), and end-user suppo
Table 5) tables.

—~~
—

Table 2 — Truth-in-advertising tolerance

Truth-in- Aspect(s) considered Requirement
advertising in assessment
criterion
System 4.2.5 Photometric Degfine the tolerance for deviation from ratings.
performance performance measures
tolerance —

numeric ratings Others, if applicable

Other numeric Multiple Define the tolerance for deviation from ratings.

ratings tolerance

Overall truth-in- Multiple Include an overall description of the requirements for truth-in-
advertising advertising that may not be covered by the requirements above.
statement

Table 3 — Safety and durability standards

Safety on durability Aspect(s) considered Product category Requirement
criterion in assessment (form factor
and/or technology)
JevelVof water exposure 4.2.3.1 Water protection — |Category 1 Define level of protection in
protection (overall, enclosure terms of water protection
technical, or enclosure- . integrated assessment:
only) 4‘.2.3‘.2 Water.protectlon - ‘ ‘
circuit protection and No protection, occasional
drainage rain, frequent rain, or

permanent outdoor
4.2.7.1 Product and

: . exposure.
manufacturer information
) Category 2, Category 3, Define level of protection in
4.2.2.3 Packaging and etc. terms of water protection

user’'s manual information integrated assessment.

Physical ingress protection |4.2.3.3 Physical ingress Category 1 Define level of protection in
protection terms of IP class.
Category 2, Category 3, Define level of protection in

etc. terms of IP class.



https://iecnorm.com/api/?name=2c2f0d153ffc50cb9f1a63daa56d329b

IEC TS 62257-12-1:2020 RLV © IEC 2020

- 29—

Safety or durability
criterion

Aspect(s) considered
in assessment

Product category
(form factor
and/or technology)

Requirement

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,

functionalify and cofofi,

|
I\|/Iechanical durability —
donnectors

4.2.3.6 Connector durability

Products with connectors

Define maximum number-o
failures out of the numbér

that are tested for.damage,
functionality, apd‘safety.

Mechanical durability —
qwitches

4.2.3.7 Switch durability

All products

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

Mechanical durability —
qtrain relief

4.2.3.8 Strain relief
durability

Products with connectors

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

Workmanship

4.2.3.9 Wiring quality

All products

Define maximum number o
samples with bad solder
joints, poor wiring, etc. out
of the number that are
tested.

Qperating input voltage
renge

4.2.4.1 Operating input
voltage range

All products

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

Define voltage range and
maximum allowable voltags
for testing, if different from
recommendations in Table
K.2.

Jumen maintenance

4.2.6.1 Lumen maintenance
(LED)

All LED products

Define maximum number o
samples that may fail
specified lumen
maintenance criteria out of
the number that are tested.

Cycling durability

4.2.6.2 Cycle life
(fluorescent)

All CFL or linear fluorescent
products

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

$afety ratings

4.2.2.5 Other visual
screening results

4.2.7 Self-declaration
aspects

All AC products

Define any safety ratings,
markings or certifications
required for AC products.

9 Ahe“shipping vibration test may add significant cost to the test programme, depending on the capabilities d
the test laboratory. The costs and benefits of this testing should be weighed carefully when deciding whethe]

i)

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

Table 4 — Power quality standards for AC products

Power quality criterion

Aspect(s) considered in
assessment

Product category (form
factor and/or
technology)

Requirement

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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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.
5.4.2.6 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
Maintenance and 4.2.2.4 Warranty Define minimum warranty requifements (length,
warranty terms information components covered, etc.)
Service capabilities 4.2.7.2 Warranty Define “on the ground’,requirements for warranty service
coverage (typically only for projetts in a specific location)

§.4.2.7

Performance criteria

n addition to meeting the quality standards and~warranty requirements, the product sha
meet one of the lighting service criteria (Table 7).

Table 7 — Lighting service criteria for performance assessment

Light output criterion

Aspect(s)

Requirement

General illumination
service

4.2.5.1 Lumijnous flux
output

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

Luminous efficacy

4.2.5.2 buminous efficacy

Define minimum luminous efficacy (Im/W) and
compliance tolerance.

Other illumination Various Define minimum performance for other aspects, such

requirements as colour rendering, colour temperature, light
distribution and illuminance characteristics

Usability requirements Various Define minimum requirements related to usability,

such as flicker and warm-up requirements.

§5.4.3 Jolerances

Tlolerances are an allowable deviation from the target value for a particular criterion in

A

1 n e b (] b £ ) (! o Y o L ) £ o ) -
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1

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 irom a partcurar value. Often It 15 alfowable for the test result to deviate, |
one “direction” but not the other. For instance, it is allowable to over-perform on the“rup
time but not underperform. There may also be a tolerance defined for-the—varidpcée—in
resultsof the BUT variability between samples.

In general, the percentage deviation from a target value is calculated using-the”following

formula:
X — Xj
D =100 % x —meas — ~target
Xtarget
where:
D is the percentage deviation in a numeric value;
Xtarget is the target value;
Xmeas is a measured value or the average of theimeasured values for each sample.

d) Boolean: aspects that are described in terms ofpass/fail” (e.g. switch test) should have
tolerance defined in terms of the number of allowable failures out of a set number of trial
or tests. Note that the statistical power_‘of Boolean results for predicting populatio
pass/fail rates is not very high with small sample sizes.-The-implication-is-that Therefore,

is not possible to accurately predict population failure rates for a particular aspect from

small sample size, and it is often appropriate to allow some small but reasonable failur
rate to avoid false negative results:

WYV —~ I 0 W

5.4.4 Quality standards criteria
5.4.41 General

Subclause 5.4.4 describes the quality standards aspects and gives guidance on how tp
mplement a quality standard.

There are severalreategories of quality criteria listed below. For each category, it is importart
br a set of quality standards to specify the following information:

—h

o Which aspects are referenced by the criteria?

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

o " Which product categories are subject to each criterion if there are differences acrosp
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
ihtrinsic manufacturing
variation and test
uncertainty due to the
system-level nature of the
aspects.

Other numeric ratings Multiple The tolerance\between n/a
tolerance the rated performance
and measured
performance.
Overall truth-in- Multiple Déscribe the general It is important to lay out a

advertising statement

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

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

broad expectation of
truth-in-advertising and to
interpret it on a case-by-
case basis.

—]

able 9 includes“notes with guidance on aspects that are often part of a truth-in-advertisin
heck because they are commonly advertised.
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Table 9 — Notes on common truth-in-advertising aspects

Aspect(s)

Remarks

4.2.5.1 Luminous flux
output

levels.

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

4.2.5.4 Light distribution
characteristics

law”).

Peak illuminance at a specified distance is often advertised in lieu of luminous flux.
It is important to carefully adjust the test result to match the distance specified in
the advertised value using known light propagation relationships (“inverse square

4.2.3.1 Water protection —
enclosure

4.2.3.2 Water protection —
circuit protection and
drainage

protection systems.

Ensure that there is no information that misleads consumers about the level of
protection afforded them by the combination of the enclosure and other water

4.2.6.1 Lumen
maintenance (LED)

4.2.6.2 Cycle life
(fluorescent)

results of these tests.

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

.4.4.3

.4.4.3.1 General

mn

Safety and durability

afety and durability criteria protect the user from harm and the product from early failur
uring typical use. It is important to balance the sdfety and durability requirements with cog
implications and reasonable expectations of consumer care, or the safety and durabilit
riteria risk being over-prescribed. It is helpfulKto consider the expected minimum produg
ifetime when determining durability-related criteria.

or pass/fail tests, tolerances for failurecrates should be specified (see Table 10).

Table 10 — Safety and durability criteria for quality standards

— o~ e~ (D

Safety or durability
criterion

Aspect(s) considered in
assessment

Standard specification

Remarks

Uevel of water exposure
frotection (overall,

technical, or enclosure+
g

nly)

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
Frequent rain

Permanent outdoor
exposure

The degree of protection
should include
consideration of product
category and expected
exposure.

Specify the aspects that
may contribute to the level
of water exposure
protection by choosing an
overall, technical, or
enclosure-only criterion.

Physical ingress protection

4.2.3.3 Physical ingress
protection

The required level of
physical ingress protection
in terms of the minimum IP
Class.

Degree of protection should
include consideration of
product category and
expected exposure. Also,
consider how connectors
will be incorporated. Most
external power connectors
are not protected above
IP2x.

Mechanical 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).

Failure allowance should
consider Boolean nature of
results.
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Safety or durability
criterion

Aspect(s) considered in
assessment

Standard specification

Remarks

Mechanical durability —
goosenecks

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 products
with goosenecks.

Mechanical durability —
connectors

4.2.3.6 Connector durability

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

Failure allowance should
consider Boolean nature of
results.

Mechanical durability —
qwitches

4.2.3.7 Switch durability

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

Failure allowance should
consider Boolean nature“of
results.

Mechanical durability —
qtrain relief

4.2.3.8 Strain relief
durability

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

Failure allowancesshould
consider Baolean 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.

Qperating input voltage
renge

4.2.4.1 Operating input
voltage range

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

The operating Voltage
range and miaximum
allowabletvoltage 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.

Jumen 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 rate
of use and desired product
lifetime.

Cycling durability

4.2.6.2 Cycle'life
(fluoreseent)

The required success rate
for functionality.

Failure allowance should
consider Boolean nature of
results.

$afety ratings

4:2:2.5 Other visual
sereening results

4.2.7 Self-declaration
aspects

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

Lighting appliances shall
meet the safety
requirements of IEC 60598
1 and IEC 60598-2-1 for
class Il luminaires suitable
for mounting on a
flammable surface.

§.4.43.2

Water exposure protection considerations

The Qppr‘ifying nrgnni72tinn should consider several factors when pctthiehing water exposur

a)

protection requirements for solar lighting products. The product category (as outlined in 4.1) is
primarily responsible for determining these requirements, as some products are more likely
than others to be exposed to water based on the product design. Cost is also a consideration,
as products designed to be resistant to higher levels of water exposure are often more
expensive because of the additional manufacturing costs associated with sealing the
enclosure or internal circuit elements.

Table 11 describes how various levels of water protection are determined based on a
combination of laboratory test results, product design and manufacturing information, and
consumer information. The levels of protection are the following:

e no protection;
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e occasional rain;
e frequent rain;

e permanent outdoor exposure.

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.
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Enclosure-only protection: protection from the enclosure only.

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 protegtion.
Indoor/outdoor Frequent rain Products that may be used outdoors;\but may also be used

indoors, are likely to be exposed_towater when used outdoors
and should have good water expg@sure protection.

Permanent outdoor
exposure

Outdoor only Outdoor-only products (e.gssecurity lights) are certain to be
exposed to rain and shoutd have a high degree of water

exposure protection.

N

.4.4.4 Power quality criteria for AC systems

ED and fluorescent lights often include electronic ballasts or drivers, which can have lo
ower factors and can introduce harmonic currents into an AC power system. Especially whe
ghting is a large proportion of the total lead on the power system, products with low powe
bctor can result in inefficient utilization "of generation capacity, while excessive harmoni

ansformers and generators) andscan introduce distortion in the system voltage waveform
egatively affecting other devices connected to the power system. Power quality criteri
Table 12) should be established to avoid these impacts. As with safety and durability, th
pecifying organization should balance the power quality requirements with the cos
plications, considering the intended applications, if known, of the products under test. Fg
xample, products intended for use in hospitals may require stronger power quality criteri
nan those for use inresidences.

N0 &+ 0 Sh=7T —
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Table 12 — Power quality criteria for quality standards

urrents can reduce the efficiency andlifetime of power distribution system components (e.d.

O = D <

W ~ U W .

Remarks

Power quality criterion

Aspect(s) considered
in assessment

Standard specification

Power_ factor

4.2.4.3 Power factor

Minimum acceptable
value

Applies to AC products
only.

Current total harmonic
distortion

4.2.4.4 Current total
harmonic distortion (THD)

Maximum acceptable
value

Applies to AC products
only.

5.4.4.5

End-user support criteria describe the

End-user support

information

(labelling,

instructions,

and built-in

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

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

product design,
utilization, and
care

Packaging and
user’'s manual
information

for end-user
information.

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

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
information may have implications for the required
level of quality in another criterion (e.g. advisingthe
user to protect the device from exposure to water on
the packaging or in the user’s manual may warrant a
reduction in the requirements for water protection
defined by 4.2.3.1 and 4.2.3.2)

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 Jights). As with
requirements for consumer-faging information, these
requirements should be added\with care to avoid over-
prescribing.

N

Table 14 — Criteriafor warranty standards

.4.5 Warranty requirements criteria

Warranty requirements are generally narrow in scope, focusing on the minimum duration angd
goverage for product warranties. In situations where there is a specific need for service in

particular location, service capabilities may be added to the warranty requirements. Table 14
lists criteria that are included in a warranty standard.

1 )

End user Aspect(s) Standard Remarks
support considered in specification
criterion assessment
Maintenance 4.2.2.4 Minimum Define the minimum warranty terms with consideration
and warranty Warranty warranty for the implications on availability of service and
terms information duration and reasonable expectations for guaranteed lifetime.
coverage.
Service 4.2.7.2 Minimum These requirements typically should be specifically
capabilities Warranty availability of tailored to each location.
coverage service to end-
users in a
particular
location
§5.4.6 Performance criteria
9.4.611 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
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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

requirements

or\acceptable
methods of
flicker, warm-
up, and glare
mitigation.

Lighting Aspect(s) Target Remarks
service considered in specification
criterion assessment
General 4.2.51 Minimum Set the target high enough to meet|deneral
illumination Luminous flux luminous flux. illumination needs, considering the ‘affordability trade-
service output offs and the size of spaces typically lit in off-grid
households.
Luminous 4.2.5.2 Minimum Set the target high enpugh to ensure that poor-quality
efficacy Luminous luminous products are not included, considering the affordability
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 AcceptableNgvels or ranges need to consider
illumination or acceptable preferences and requirements of the intended users.
requirements ranges for
colour
rendering,
colour
temperature,
light distribution
and luminancé
characteristics.
Usability Various Maximum levels | Acceptable levels or methods need to consider

preferences and requirements of the intended users.

Tlable 16 lists some benchmarks for lighting service requirements that may be helpful fo
setting performance criteria.

=3
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Table 16 — Lighting service benchmarks

Service type / context Service level Remarks and source

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

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 Neir expectations (Lignting Alrica).

Seneral illumination from typical fuel |10 Im to 30 Im Unpressurized fuel based lighting (candles, “wick”
ased lighting lamps, and hurricane lamps) provide a range of lighting
service from 10 Im to 30 Im.

Seneral illumination from a 60 W 900 Im This is representative of typical minimum_lighting
ncandescent light bulb (or 15 W CFL) service levels in grid-connected homes and businesses.
Reading (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,.003).

Seneral illumination in public 100 lux to From a review of lighting standards (Mills, E. and N.
uildings (industrialized country 700 lux Borg, 1999. Trends in Ré¢éommended Illuminance
tandards) Levels: An International"€omparison Journal of the

Illuminating Engineéring Society, Winter 1999)
Seneral detail-oriented work 1 000 lux From a review of lighting standards (Mills and Borg
industrialized country standards) 1999)

urther, the following notes provide some guidance on choosing an appropriate luminou
fficacy. The efficacy for LED products can bemeasured for an individual LED lamp or for
omplete lighting system. The numerical value of the efficacy measurement will reflect th
arious efficiencies of the components incléded in the test, and while a high efficacy numbeg
5 a good measure of the lighting value of the product it is not the only measure of quality.

< 0O d M

ED technology is capable of produging LEDs with component efficacy (i.e. the efficacy of th
ndividual LEDs) greater than-450.200 Im/W. The electrical losses of the LED driver and othg
lectronics in a complete lighting system, combined with optical losses from lenses an
iffusers, will result in a system~efficacy well below this value. Diffusers, for example, are les
fficient than transparent.optics but may be preferable in applications where user comfort an
lare control are considered important. LED products with system efficacy of more than-4
00 Im/W are generally.acceptable, particularly where the optics have a strong influence o
ne appearance of-the'light. As LED technology continues to improve, system efficacy is als
kely to improve-and higher efficacy requirements may become appropriate.

=0 O O DO = —

ey Bl

QFL technglogy is capable of producing CFL lamps with lamp efficacy (i.e. the efficacy of th
GFL bulb and ballast) of more than 70 Im/W. Low quality CFLs have efficacies less tha
40 Im/MWIf lamp shades or optics are included in this measurement the efficacy will be lowe
though’/ CFLs do not emit concentrated light and so do not require as much glare control a
UEDs.

= W WU U7
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6 Quality test method (QTM)

6.1 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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6.2 Applications

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 product-specifications QTM results

Type of QA framework Example(s) of applying Clause 6

General market support Require QT resUNs to qualify Tor market support. AcCept QT M results from any
accredited laboratory.

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 results
from any accredited laboratory.

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

[rade regulation Require QTM results to-qualifyfor trade policies such astax‘exemption or
importation requirements. Accept QTM results from apy accredited laboratory.

6.3 Sampling requirements

—]

he product samples should be selected and shipped {o\the test laboratory according to th
andom sampling guidelines outlined in Annex D. Théyrecommended number of samples t
grocure for QTM testing is 18.

1%

_1
O

6.4 Laboratory requirements

The test laboratory should be properly trained to undertake the test methods described belo

gnd accred|ted byﬁaﬂ—MtemaneﬂaJ—anaheﬂaJ—staﬂdads—bedy—(eg—the—Mmatmm

a recogmzed accreditin

0 O © e e

portant to note in the test results which samples were the source of each result in a
nambiguousiway. A general description of the test method family for each aspect is listed fg
informativepurposes only.
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or,products with multiple settings, at least one set of test results should fully characterize the
gerfermance on the highest light output setting. At least one other set of test results shoulfd
characterize a setting with lower output. Additional settings may be measured at the
discretion of the test laboratory.
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Table 18 — QTM testing requirements

Aspect Reference Applicability | Sample size | Testclasses | Test method
family
Product design, manufacture, 4.2.2
and marketing aspects
Arrangement of components 4.2.21 All products 1 Visual
screening
Lighting system information 4.2.2.2 All products 1 Visual
Sefeerthg
Packaging and user’s manual 4.2.2.3 All products 1 Visual
information screening
(Varranty information 4.2.2.4 All products 1 Visual
screening
Dther visual screening results 4.2.2.5 All products 6 Visual
screening
Product durability and 4.2.3
vorkmanship aspects
(Vater protection — enclosure 4.2.31 All products 1 IP class
assessment
(Vater protection — circuit 4.2.3.2 At the request 1 n/a
rotection and drainage of the testing
client
Physical ingress protection 4.2.3.3 All products 1 IP class
assessment
Bhipping vibration durability 2 4.2.3.4 All products 6 Durability
(if required by
programme)
Sooseneck durability 4.2.3.5 Rroducts with 6 Durability
a gooseneck
Connector durability 4.2.3.6 Products with 6 Durability
connectors
Bwitch durability 4.2.3:7. Products with 6 Durability
switches
Btrain relief durability 42.3.8 Products with 6 Durability
cords
[Viring quality 4.2.3.9 All products 6 Visual
screening
Flectrical characterjstics 4.2.4
Dperating input voltage range 4.2.4.1 All products 6 Input voltage
range
Power consudmption 4.2.4.2 All products 6 Power
consumption
and power
quality
Power factor 4243 All AC 6 Power
products consumption
and power
quality
Current total harmonic distortion 4.24.4 All AC 6 Power
products consumption
and power
quality
Photometric performance 4.2.5
measures
Luminous flux output 4251 All products 6 Luminous flux
Luminous efficacy 4.2.52 All products 6 Luminous flux
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family
Full width half maximum (FWHM) [4.2.5.3 All products 6 A Light
angles distribution
Light distribution characteristics 4.2.54 All products 6 A Light
distribution
Colour characteristics 4255 All products 6 A Luminous flux
Photometric durability 4.2.6
measures
lumen maintenance 4.2.6.1 LED products 6 A Lumen
maintenance
Cycle life 4.2.6.2 Fluorescent 6 A Cycle life
products
$elf-declaration aspects 4.2.7
Product and manufacturer 4271 All products n/a A Self-reported
information
(Varranty coverage 4.2.7.2 As required n/a A Self-reported
by programme
[hird-party marks and 4.2.7.3 All products n/a A Self-reported

ertifications

The shipping vibration test may add significant cost to the test progranime, depending on the capabilities o
the test laboratory. The costs and benefits of this testing should be(weighed carefully when deciding whethe
to include a shipping vibration durability requirement in the produgt spécification.

6.6.1 General

q.6.1.1 Overview

m -]

6.6 Recommended test programme

he following programme is one strategy to accomplish all the tests in a timely manner.
igure 1 illustrates the recommended flow for the programme of tests.
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[ Product sampling ]

v

Sample intake and Manufacturer ) ] ;
Test Prep [ shipping inspection ]—)[ information Visual screening ]—)[ Sample preparation ]
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6.6.1.3.1 General
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[Mechanical durability
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[ AC power quality ]

[ Report preparation ]

Figure 1 —- Recommended sequence of testing for QTM

.6.1.2 Product sampling

amples are randomly procured in the supply chain or market and shipped to the test centrq.
he product sampling procedure is presented in Annex D.

.6.1.3 Test preparation

he initial intake steps\involve ensuring the samples are intact, preparing them for furthgr
bsts, and requestingiself-reported information from the manufacturer.

iflentification during the testing process, and placed into batches.

.6.1.3.2 Test sample intake and shipping inspection

—

he samplés* should all be inspected for shipping damage, unambiguously labelled fo

.61.3.3 Manufacturer self-reported information

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

6.6.1.3.4 Visual screening

The visual screening should be done before any other tests and before the samples are
altered to prepare them for other tests. The visual screening procedure is presented in
Annex F.
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6.6.1.3.5 Sample preparation

After the visual screening, prepare the samples for further testing, following the procedures 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

—

he light output test is not strictly on components, but of a system including a driver,_ligh
ource, and optical components. The light output test procedure is presented in Annex 4,

.6.1.4.3 Light distribution test

ike the light output test, the light distribution test is not strictly on components, but of A
stem including a driver, light source, and optical components. The light“distribution tes
rocedure is presented in Annex J.

—

.6.1.4.4 Power consumption and power quality

he power consumption and power quality test is performied” on all products; there ar
ifferent versions of the test for DC and AC products. The, power consumption and powe
uality test procedure is presented in Annex P.

W

—

.6.1.5 Group B tests
.6.1.5.1 General

P

roup B undergoes long-term lumen mainténance or cycling testing in parallel with Group
testing. The Group B samples shall not‘have undergone any other testing prior to lumep
aintenance or cycling testing.

.6.1.5.2 Lumen maintenance test

The lumen maintenance test shall only be conducted on LED-based lamps and lighting
dppliances. 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 applianceq.
he cycling test procedure is presented in Annex M.

—]

6.6.1.6 Group C / potentially destructive tests

§.6{1.6.1 General

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

6.6.1.6.2 Input voltage range test

The input voltage range test assesses a product’s ability to operate properly and safely over a
range of input voltages. The input voltage range procedure is presented in Annex K.
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6.6.1.6.3 Mechanical durability test

It is preferable to do durability testing (switches, connectors, gooseneck, and vibration tests)
on the spare samples that have not been altered for testing. However, it is often infeasible to
accomplish this if the unadulterated spares are required for other tests. In this case, the least
modified samples from Group A or Group B should be used. The mechanical durability test

procedure is presented in Annex N.

6.6.1.6.4 Physical and water ingress protection test

hysical and water ingress protection shall be assessed on a sample that has the leag
mount of impact or adulteration from the testing process. Unused spares should be th
dreferred samples for this assessment. The physical and water ingress protection™ tes
drocedure is presented in Annex O.

6.6.1.7 Report preparation

I

fter testing is complete and the results are validated, a report is generated”and checked fo
ccuracy before submission to the client.

Q

§.6.2 Reporting

—]

he report for QTM testing should support any activities that"depend on the information fror
DTM testing.

o

At a minimum the report should include the following elements:

Q

) informative cover page;

O

) summary test results page(s);

(@]

) detailed test reports that include results for the aspects described in 6.5 that wer
measured at the primary test laboratory;

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

g) annexes that include supplementary images and/or other supporting information;
certificates of compliance).

1 Market checksmethod (MCM)

7.1 General

—]

he market check method (MCM) is a flexible set of tests that is designed for marksg
nonitoring and enforcement. The MCM may comprise all the QTM tests, or a targeted subs¢g
f the QATM tests. The tests are designed for use in the following situations:

O -0

f) annexes that indicate manufacturer-provided information and self-reported evidence (e.d.

— W —+

—

=]

11

—

— —+

e when a programme wanis to monitor the ongoing quality and performance of previousl
tested products;

e when there is suspicion that products on the market are substandard compared to those
that were originally tested for programme qualification or the production of a standardized

specification sheet;

e when a product is partially updated and an update is required for a standardized

specification sheet.

MCM testing may be implemented as a two-stage process. In the first stage, which is referred
to as a Primary Check Testing (PCT), the QTM (Clause 6) is used with a sample size between
two and six, though products are randomly sampled as outlined in Annex D. A typical primary

check test will use a sample size of two.
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If results from these tests meet or exceed performance from prior QTM testing, no further
action is required. However, if the results indicate possible deficiencies relative to the quality
standards and/or prior QTM test results, additional testing may be used to confirm the
problem. This subsequent testing, which is referred to as Secondary Check Testing, will focus
only on the aspects of the product that appeared to have deficiencies according to the
Primary Check Testing results. The required sample size—and-alowable—testclasses for
Secondary Check Testing using the MCM should be the same as those required for QTM
testing of the same aspect (see 6.5, Table 18).

A ||'arnc\h\la|\l |'F a nroduct |o Baf riialhy ||hHa+aA oF nnl\l C‘IIC‘I’\Q(\{'QA +n ha ollhoi'onrlorrl |n narticud
/ FO-E o GtS—pPattian y—opaatea Hy—SHSPe6t DSt -Sto patet

spects, a programme may choose to forego the first stage of Primary Check Testing-angd
onduct targeted Secondary Check Testing on only those aspects.

=

[@«)]

7.2 Applications

=

NICM tests may have a narrower focus than QTM results — they can be-targeted fg
determining if a deviation has occurred from previous QTM results for pafticular aspectq.
Tlable 19 lists examples of how MCM tests are applied depending on ,the type of qualit
gdssurance framework.

<<

Table 19 — Applications of MCM results

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.

7.3 Sampling requirements

he test samples should be randomly procured from retail outlets in the market according t

1
grocedures in Annex D.(nselect cases,-at-the-discretion-of the-organization-that-is-managin
the-market-checktesting—it may-be-appropriate-to—acecept such as renewal of QTM resultg

samples may be randomly-sampled selected from a manufacturer’s warehouse according t
grocedures in Annex D.

oo

Hnough 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 plu
two.spares. The recommended number of samples for Secondary Check Testing will depengd
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 methods described below
and accredited by-an-international-or-national-standards a recognized accrediting body (e.g.
an ILAC using—+SOHEC 47025 MRA signatory). The measurement equipment should be
calibrated against reference instruments annually, or as directed by the equipment
manufacturer or laboratory accreditation organization.
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Each of the aspects listed in Table 20 should be measured where they are applicable to a
product. It is not necessary that each aspect be measured on each sample under test, but it is
important to note in the test results which samples were the source of each result in an
unambiguous way. A general description of the test method family for each aspect is listed for

informative purposes only.

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

pnrfnrmnnr‘n on the highpet Iighf mlfpnf prfing At least one aother set of test results shoul

q

Table 20 — MCM testing requirements

dharacterize a setting with lower output. Additional settings may be measured at.th
discretion of the test laboratory.

a)
-

Aspect Reference Applicability | Sample size | Test classes | Test method
family
Product design, manufacture, 4.2.2
and marketing aspects
\rrangement of components 4.2.2.1 All products 1 A Visual
screening
Lighting system information 4.2.2.2 All products 1 A Visual
screening
Packaging and user’s manual 4.2.2.3 All products 1 A Visual
nformation screening
[Varranty information 4.2.2.4 All products 1 A Visual
screening
Dther visual screening results 4.2.2.5 All products 2 A Visual
screening
Product durability and 4.2.3
vorkmanship aspects
(Vater protection — enclosure 4.2.3.1 All products 1 A,B IP class
assessment
(Vater protection — circuit 4.2.3.2 At the request 1 A n/a
rotection and drainage of the testing
client
Physical ingress protection 4.2.3.3 All products 1 A,B IP class
assessment
Bhipping vibration durability @ 4.2.3.4 As required 2 A Durability
by programme
500seneck durability 4.2.3.5 Products with 2 A Durability
a gooseneck
Connector durability 4.2.3.6 Products with 2 A Durability
connectors
Bwitch-durability 4.2.3.7 Products with 2 A Durability
switches
Strain relief durability 4.2.3.8 Products with 2 A Durability
cords
Wiring quality 4.2.3.9 All products 2 A Visual
screening
Electrical characteristics 4.2.4
Operating input voltage range 4.2.41 All products 2 A Input voltage
range
Power consumption 4.2.4.2 All products 2 A Power
consumption
and power

quality
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Aspect Reference Applicability | Sample size | Test classes | Test method
family
Power factor 4.2.4.3 All AC 2 A Power
products consumption
and power
quality
Current total harmonic distortion 4.2.4.4 All AC 2 A Power
products consumption
and power
quality
hotometric performance 4.2.5
easures
Luminous flux output 4.2.5.1 All products 2 A Luminous flux
Luminous efficacy 4.2.5.2 All products 2 A Luminous flux|
Full width half maximum (FWHM) [4.2.5.3 All products 2 A Light
hngles distribution
Light distribution characteristics 4254 All products 2 A Light
distribution
Colour characteristics 4.2.55 All products 2 A Luminous flux|
Photometric durability 4.2.6
measures
Ll umen maintenance 4.2.6.1 LED products 2 A Lumen
maintenance
Cycle life 4.2.6.2 Fluorescent 2 A Cycle life
products
pelf-declaration aspects 4.2.7
Product and manufacturer 4.2.7.1 All products n/a A Self-reported
nformation
(Varranty coverage 4.2.7.2 As'required n/a A Self-reported
by programme
[hird-party marks and 4.2.7.3 All products n/a A Self-reported
ertifications
The shipping vibration test may add Significant cost to the test programme, depending on the capabilities o
the test laboratory. The costs and‘benefits of this testing should be weighed carefully when deciding whethe
to include a shipping vibration‘durability requirement in the product specification.
7.6 Recommended tests programme
Jee 6.6.
7.7 Report requirements
The report for MCM testing should support any activities that depend on the information from
NICM testing. See 6.6.2 for minimum reporting requirements, though report should covgr
QpDPfQ 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

hese quality standards, warranty requirements, and performance criteria are appropriate-fg
ualification for market support programmes that support energy access for broad sets_of end
sers with low to middle incomes who are off-grid in the developing world. The_target end
sers for market support programmes are typically cash-poor and will benexpected t
urchase qualifying products outright or under financing terms.

=

|®)

hese quality standards, warranty requirements, and performange., triteria are alsp
ppropriate for qualification to provide products for a bulk procurement programme wher
roducts will be offered to end-users at a substantially discounted ratel

1

his is a bi-level qualification document. For market supporipregrammes, meeting only th
uality standards and warranty requirements provides access to basic programme service
nd incentives. Extended services and incentives are available if the performance criteria ar
et. For bulk procurement programmes, products areirequired, at a minimum, to meet th
uality standards and warranty requirements. The performance criteria can be used a
dditional requirements or treated as optiopak to differentiate competing products.
erformance criteria are dependant on applicatiOnvand the state of the technology at the tim
these criteria are applied — the values provided. ih this document are examples and should b
tailored appropriately to meet a programme’'s\ieeds.

U0 W o W

WD

he aim of these quality standards is to-protect end-users from early failure and ensure thg
dvertised information is valid. The warranty requirements provide a baseline of support. Th
oal of the performance criteria is\t0 ensure users receive service levels that are at least a
ood as the incumbent technology — fuel based lighting.

U (D —~+

OTE TFhis—productspecification“Annex A is meant to be an informative example, with a structure and set ¢
sfandards and performance criteria based on experience in a particular context. It is expected that programmes
that reference this document will tailor a product specification to meet their needs.

=

.2 Test requirements

Ipitial qualifieation under these standards and performance criteria requires QTM test result
lause.6)! Ongoing qualification is subject to successful market checks according to th
arket'’check method (Clause 7). Full re-testing with QTM is required after two years.

w

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.
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Table A.1 — Truth-in-advertising tolerance

— 49—

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

advertising statement

packaging, inside the package, and in any other media
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

Safety or durability
criterion

Aspect(s) considered in
assessment

Product category

Requirement

Overall water exposure
protection

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 to
rain.

Outdoor @nly

Protection from
permanent outdoor
exposure.

Physical ingress
protection

4.2.3.3 Physical ingress
protection

All except outdoor only

Minimum of IP 2x
protection.

Outdoor only

Minimum of IP 5x
protection

Mechanical durability —
shipping vibration 2@

4.2.3.4 Shipping vibration
durabiljty

All products as required
by programme

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

Mechanical durability —
goosenecks

4.2:315 Gooseneck
durability

Any with gooseneck

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

Mechanical durability.—
connectors

4.2.3.6 Connector
durability

All products

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

Mechanical durability —
switches

4.2.3.7 Switch durability

All products

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

Mechanical durability —
stfain relief

4.2.3.8 Strain relief
durability

All products

Maximum failure rate for
functionality is 1/6; 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
voltage range

All products

Maximum failure rate for
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
screening results

4.2.7 Self-declaration
aspects

All AC products

Lighting appliances shall
meet the safety
requirements of

IEC 60598-1 and

IEC 60598-2-1for/class Il
luminaires sGitable for
mounting on a flammable
surface.

@ 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.

Table A.3 — Power quality standards for AC products

Power quality criterion

Aspect(s) considered in
assessment

Product category (form
factorand/or
technology)

Requirement

Power factor

4.2.4.3 Power factor

AllLAC products

20,9

Current total harmonic
distortion

4.2.4.4 Current total
harmonic distortion (THD)

All'AC products

< 20 % (relative to
fundamental)

= -

bquirements.

A.4 Warranty requirements

he product shall meet each~of the criteria listed in Table A.4 to meet the warranty

Table A.4 — End-user support requirements

Support type Aspect(s) Requirement
Maintenance and 4.2.2.4 Warranty End-users are provided at least 12 months of warranty
warranty 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-atleast-one—other-of-the lighting-service 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
service

4.2.5.1 Luminous flux
output

> 252100 Im

Luminous efficacy

4.2.5.2 Luminous efficacy

=40 > 100 Im/W

T o .

i

> 0.1+ m% area-of ilumination

sunngortad on thao taglk curfaco or cuicnondad fram o
™1 T
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Annex B
(informative)

Reserved

Mll truth_in Multinla Anv dacerintion of the nraduct that annaare an tha
b et packaging, inside the package, and in-any other media
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P " o ] (s) idered i Prod

T avoiagC oo 1T—onourtG—oTTo—wWoOTrop

Jhe-tolerance for-all performance-criteria-is—as-follows-—The-average- DUT should be-no-wors

o PTroTuot—oran iay o o rouo o aoy Orot 1Caot— o vy ot moCtrat1Caot ornC—or—tif
e toOIC o oo 1TO0 AP ST o T a e ot ria 1o aoS To1owo

Jhe nroduct shall have 3 luminous efficacv - of 8¢ ldast 40 Im/\W _and meet at least one of th

Annex B Is reserved as a placeholder.
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Annex C
(normative)

Manufacturer self-reported information

C.1 Background

Having proper manufacturer information is important for communication throughout the testin

rocess as well as for understanding key product information and any certifications_th
anufacturer’s-taberatory facility or product may have. To this end, there are three categorie
f self-reported information: manufacturer information, product information, and manufacture
elf-declaration regarding either the manufacturing-ltaberatery facility or the product;,

¢.2 Outcomes
The manufacturer self-reported information outcomes are listed in Tablg"C’1.

Table C.1 — Manufacturer self-reported informationl6utcomes

= 0 D Q

Metric Reporting units Related aspects Notes
Manufacturer information Varied 4.2.7.1 Product-and Record all provided
manufacturerinformation manufacturer information
Product information Varied 4.2.7.1 Product and Record all provided
manufacturer information product information
Self-declaration Varied 4.277.3 Third-party marks Record all manufacturer
information and certifications or product certifications

¢.3 Solicited information

-l

ollow the recommendations supplied in the manufacturer self-reported information procedur
f IEC TS 62257-9-5. All of ;the information listed should be requested, with the followin
nodifications.

=2 0

d) The method in IEC TS 62257-9-5 is relevant for off-grid lighting products consisting of
light source, energy storage device, and energy generation device; therefore, an
information listed in I[EC TS 62257-9-5 that is not relevant for stand-alone off-grid lamp
or lighting.appliances shall not be requested.

H) The nominal drive voltage and operating voltage range for the stand-alone off-grid lamp g
lightingyappliances shall be requested, as this is key information for the test laboratory a
well-as the consumer.

11

<O

U << WU

-

7
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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 maintainin

t

—]

.2 Test outcomes

ne test method’s fairness and credibility.

he product sampling outcomes are listed in Table D.1.

Table D.1 — Product sampling outcomes

Metric Reporting units Related aspects Remarks

Sample type Retail/warehouse n/a --

Sample procurement Agency name n/a The third-party agency

agency that procures the samples

Sample procurement Name n/a The name of the person

agent that procures the samples

Sample procurement date | Date n/a --

Sample procurement Address(es) WE! -

address(es)

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

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

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

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

= -

.3 Related tests

esting is¢predicated

D4/ Procedure

upon the product samples already being procured, shipped, an

bceived(at the test laboratory or laboratories.

N

The product sampling procedures of IEC TS 62257-9-5 shall be used.
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Annex E
(normative)

Power supply requirements for testing

E.1 Background

Several of the test procedures replace the system battery or other power source with a DC

equency than is standard for the country where the tests occur. Electronic testing hardwar
hall be selected and configured so as to correctly simulate the electrical operating condition
that a DUT will experience in real world operation.

jower supply, while others may require testing an AC system at a different operatin
f

(mnl

xamples of problems that can occur with electrical test configurations includerthe following:

voltage drops from the resistance of test lead wires;
o/ electronic noise in the lead wires from either the DUT or the test environment;

o/ AC waveform harmonic distortion.
Jome products will include wiring and/or wiring instructions_that can help determine th
gpecifics of a test setup. In these cases, the test operatorshould follow these directions a

dlosely as possible to provide a test setup that will replicate the most common configuration @
the DUT when placed in real world service.

E.2 Related tests

I

nnex E is related to Annex | (light output), Annex J (light distribution), Annex K (input voltag
bnge), Annex L (lumen maintenance)y”’ Annex M (cycling), and to Annex P (powsg
onsumption and power quality).

o

E.3 Equipment requirements

.31 DC systems

C power supplies shall be capable of delivering stable, accurate DC inputs to the DUT. Th
ower supply should*have a voltage readout resolution of 0,01 V or smaller and a currern
padout resolutien-ef 0,001 A or smaller. The voltage applied to the DUT shall be regulated t
ithin 0,2 % of the readout value during photometric measurements and within 3 % for th
uration ofAumen maintenance tests. The current readout shall have an accuracy of £1 % g
etter.

i o N u |

oo <

g.3:2 AC systems

g
B
5

U

—

= W U ~ U

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.

e 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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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.

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

O 0

|

nonsimusorda—wavefornT.  Deviations from a sinusoidat voltage waveform canm Tave
significant effect on the results of the AC power quality test (Annex P).

he output voltage from the AC power supply equipment shall be measured withca devic
apable of performing a true rms voltage measurement with an accuracy of +1,0%. Thi
inctionality may be integrated into the power supply equipment, or a voltmeter, \multimete
r similar device may be used.

.4 Reporting

he test report shall state the type of power supply used (e.g. DC{power supply, AC true sin
ave inverter, utility power) and the nominal voltage and frequehcy.

W

11
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F.1 Background

Annex F
(normative)

Visual screening

The visual screening process covers DUT specifications, properties (such as external DUT

-

H.2 Test outcomes

ach sample. The DUT’s operation out of the packaging
nodifications are made for subsequent tests.

Table F.1 — Visual screening test, outcomes

neasurements), functionality, observations, and internal/external construction quality.

he DUT’s components, materials, and utilities are categorized and, in some cases, evaluate
his test provides a thorough qualitative and quantitative assessment of the DUT as ‘receive

1
T
ffom the manufacturer and-serves—to—uniguelyidentifya-BUT assigns a uniquenidentifier t
€
n

is documented.”before an

The test outcomes of the visual screening process are listed in, Table F.1.

~ O L

workmanship

Metric Reporting units Related aspects Notes

DUT specifications Varied 4 2°2'\Design, Record all provided
manufacture, and specifications
marketing

DUT information Varied 4.2.2 Design, Record dimensions and
manufacture, and qualitative descriptors
marketing
4.2.7.1 Product and
manufacturer information

Internal DUT inspection Varied 4.2.3 Durability and Describe/document wiring

and electronics fixtures

Internal DUT inspection

Number of defects

4.2.3 Durability and
workmanship

Record the number of
soldering and/or
electronics quality defects

H.3 Related tests

Annex Exis'not related to any of the other annexes.

F.41 Properties, features, and information

F.4.1.1 General

Relevant DUT information, such as external

on a single sample.

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
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F.4.1.2 Equipment requirements

The following equipment is required:

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

camera.

—h O

—]

ox and documentation for instructions on using the-BUT product. Consult the manufacture
br missing information pertaining to the required observations.

) Provide the following:

»WNeasure the following (in the specified units) without disassembling the DUT:

4.1.3 Test prerequisites

he DUT should be new, unaltered, and in its original packaging. Read the-BU¥’s packagin

4.1.4 Apparatus

he DUT may be positioned under a bright task light in the examination; if necessary.

4.1.5 Procedure

he following steps shall be followed.

1) Note the date that the samples were received.
2) Note the method of sample procurement.

3) Note any identification code for the inspécted sample(s) for properties, features, an
information.

4) Note all available manufacturer_ (Contact information (e.g. name, address, phon
number, email, website, etc.).

5) Note all available designer cofitact information (e.g., name, address, phone number, g-

mail address, and website)

6) Photograph all sides of the DUT’s retail box and describe the box’s quality, if availablel.

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

8) Note and (describe any labelling of hazards (e.g., related to inverters or high D
output).

9) If a~warranty is available for the DUT, record the warranty duration, in months
describe the terms and conditions, and photograph the warranty material.

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

=

14

=)

7

c)

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.

details on the terminology in this subclause):

Observe the following (consult the documentation for any explanations; see Clause 3 for
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1) 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.

2) Note the number of light points in each lighting unit.

3) 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).

[@ 1 >

4.2 Specifications
4.2.1 General

Il relevant DUT specifications are recorded for later comparison in testing results. This pa
f the procedure"may be completed on a single sample.

4.2.2 Equipment requirements

0 equipment is required for this part of the visual screening procedure.

R

15 3 Test isit

4) Note the number of independent light sources (i.e. the total number of LEDs or othe
light source types) in each array.

=

5) Determine the number of DUT light output settings. Use the setting descriptiong
provided by the DUT’s literature. If no setting descriptions are provided, usg
appropriate descriptions (e.g. high, medium, low, 1 high-power LED,~30low-powgr
LEDs, etc.).

6) Describe and photograph the arrangement of applicable components| of the submitteg
product (i.e. lamps, lampholders, controller, etc.) in terms of housing/cases.

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

8) Note if the DUT has any indicators (e.g. low-voltage Cindicator) and, if so, includ
descriptions of indication meanings and photographs_of‘the indicators.

W

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

10) Describe and photograph any other incldded accessories or connectors not yqt
documented.

O

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

=]

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

Provide any general comments regarding the DUT’s properties, features, and/dr
information.

—

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.


https://iecnorm.com/api/?name=2c2f0d153ffc50cb9f1a63daa56d329b

-62—- IEC TS 62257-12-1:2020 RLV © IEC 2020

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;

2) correlated colour temperature (K);

3) power consumption (W);

4) operation voltage and/or voltage range (V);

—

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

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

H) Where available, note any light output specifications, in lumens{(im), indicate the source(s)
of each, the corresponding setting(s), and comment on any discrepancies.

H.4.3 Functionality and internal inspection

m

.4.31 General

An internal inspection is performed to assess thedelectronics and soldering workmanship. The
QUT may fail the inspection if poor internal wWorkmanship inhibits the DUT from properly
functioning. A functionality check is also, performed to assess that the product properly
functions upon receipt. This part of the precedure should be completed for every samplg
heing tested.

H.4.3.2 Equipment requirements

The following equipment is required:

o bright task light with geed colour rendering (> 700 lux and > 85 CRI recommended);

o/ miscellaneous hand tools (screwdrivers, wrenches, etc.) to disassemble DUT;

—

o camera to document DUT characteristics with particular attention to potential points g
failure (e.g. €old solder joints);

192

o/ DC voltmeter or multimeter for conducting basic electronic integrity and functionality test
(at least 0,5 % accuracy);

o/ DCspower supply, for DUTs that accept DC power (see Annex E);

o SAC power supply or frequency and/or voltage conversion equipment, if needed, for DUTE

£y P 3 £ A O L A =\
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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)

2)
3)

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

Do all of the DUT’s switches and connectors function as they should?
Comment on any faulty operation and provide photographs. if necessary

1)

2)

3)

4)

R.5

wal

eport

H) Disassemble the DUT so the following internal observations may be made:

o, Metadata:

¢/ Manufacfurer contact information (e.g. website, email address, phone number, etc.).
o/ Retail.box description, if available.

o/ User's manual information:

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

Inspect the electronic components’ quality and workmanship. Note any)‘poor soldgr
joints, such as cold joints or joints with little solder. Document the workmanship wit
comments and photographs.

=

Indicate methods used to secure parts inside the DUT (e.g4 screws, glue, tape
clamps/straps, or other) and document with photographs.

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

Note the DUT’s overall internal workmanship ,quality. Document the interng
workmanship with descriptions and photographs.

Reporting

the following in the visual screening test'report.

report name;
procedure(s) used;
DUT manufacturer;
DUT name;

DUT model number;
name of test laboratory;
approving person;

date of report approval.

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.

e Proper disposal instructions information, if available.

e Complete DUT information (e.g. light units, etc.):

mass (g);
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— list of components included in mass measurement.
DUT cable information:

— length of all cables (m);

— description of all cables.

DUT component information:

— length of each component (cm);

— width of each component (cm);

— height of each component (cm);

— number of each component included with DUT;

— description of each component.

DUT lamp unit technology information:

— 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 use.
Description of DUT arrangement in expected typical use.

DUT setting information:

— name of all individual light output settings;

— description of each individual light output setting-

DUT materials information:

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

— description of all DUT construction-materials.

DUT indicators information:

— list of all indicators presention each DUT component;
— description of all DUT indicators.

DUT features informatior:

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

— descriptiontof all DUT features.

DUT form-factor and use information:

U

— DUT* primary form factor (e.g. luminaire, integrated LED lamp, non-integrated LEL
lamp, integrated compact fluorescent lamp, etc.);

<~DUT’s secondary form factor(s);

4 Ll

DY T sexpected uac(b) (t:.g. ambient iigili, aSK ||gi|t, Utb.).
Overall comments based on the visual inspection.

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.
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e Description of any provided DUT specification discrepancies.

e Provided light output (Im) for each setting and source of information.
o Description of any light output discrepancies.

e DUT functions out of box (yes/no).

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

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

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

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

o/ General fixture of parts comments.

o/ Overall description of internal workmanship.

of Figures:

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

— functionality and internal inspection photographs.



https://iecnorm.com/api/?name=2c2f0d153ffc50cb9f1a63daa56d329b

- 66 - IEC TS 62257-12-1:2020 RLV © IEC 2020

Annex G
(normative)

Sample preparation

G.1 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
laboratory power supply. Some DUTs may not require any alterations.

ire lengths and conductor thickness may influence the operation and performance of th
UT in real-world conditions. Whenever practical, tests shall use all wires, connectors an
ther hardware included with the DUT and necessary for normal operation,” Manufacture
instructions, when provided, should be followed in an attempt to replicate ¢he recommende
etup procedures and use of the product by an end user. Manufacturer-provided hardwar
nd instructions should take precedence over procedures outlined here unless this woul
revent safe testing of the device. In instances where modifications to original produg
quipment are required to allow testing or ensure personnel safety,ithe laboratory shall not
these modifications in the test report.

W —~ & 0 OO = O D

hen hardware or setup guidance is not provided by the_manufacturer, the DUT shall b
repared and tested according to the instructions given here.

W

.2 Test outcomes

here are no sample preparation outcomes.

.3 Related tests

he sample preparation procedures shall be performed on all DUTs prior to conducting th
light output test (Annex I), lumen maintenance test (Annex L), cycling test (Annex M), inpd
oltage range test (AnnexK), AC power quality test (Annex P), and light distribution teg

— e~ U

.4 Procedure

4.1 General

he DUT\is rewired or fitted in order to supply a specified voltage to the input wire leads ar
terminals of the DUT during selected tests.

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 mm2 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;

may be required depending on the DUT — a drill with an appropriately sized drill bit to
make a hole in the DUT’s enclosure to fit the extension wires;

for DC-powered bulb DUTs — appropriate lampholder with positive and negative leads
accessible (e.g. E26);

g)

G.4.3 Test prerequisites

The DUT’s visual screening shall be completed prior to performing the sample preparatio
pgrocedures.

G.4.4 Procedure

The following steps shall be followed.

forAC-poweredbutb DUTs — appropriate tamphofder configured—to prug mto the DUT
specified grid voltage (e.g. E26);

optional — connectors appropriate for the voltage and current (e.g. pin-and=§o6ckdt
connectors).

-

Determine the correct input power for the DUT and how-the DUT is connected to a powe
source. If the DUT is supplied with setup instructions, follow these instructions wher
practical and use wires, lampholders, and connectors supplied with the DUT. Note an
discrepancies between DUT instructions and test setup configurations in the test report.

<< W =

If the DUT is an integrated LED lamp or/integrated CFL, proceed with substeps 1))
through 3) below; otherwise, proceed to step c).

1) Obtain a lampholder or connectorcthat is compatible with the DUT and rated for th
DUT’s specified power type (i.e.sDC or AC, appropriate voltage and power rating).

W

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

W

3) When undergoing the lumen maintenance or cycling test, the lamp shall remain in th
lampholder for the duration of the test; therefore, every sample undergoing the lume
maintenance or cy¢ling test shall be fitted with a lampholder. Lampholders may b
shared between samples when undergoing the light output and light distribution tests;
only when thetDUT requires power does it need to be in a lampholder.

W=

If the DUT is-a_luminaire and a power cable is extended from its enclosure, proceef
with substeps/1) and 2) below; otherwise, proceed to step d).

12

1) If thé.power cable is at least 3 m long and the wire ends are bare, no DUT alteration
are necessary.

=

2)" If the power cable is shorter than 3 m, extend the wires to a length between 3 m an
5 m by using an adapter with the appropriate mating connector or removing (cutting

~

d)

theDUT connesctor and—attaching—additional lengths—of wire—Note the maodification
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)-through-3 and 2) below; otherwise, proceed to step e).

1) If the DUT has external power terminals, insert extension wires (between 3 m and 5 m
in length) into the appropriate terminal junctions.

2) If no power input can be identified from outside the DUT, proceed with the following
substeps; otherwise, proceed to step e).

i) Open the DUT without incurring damage.

ii) 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.

cords are included with the DUT, pr
proceed to step f).

oceed wit

EHate€ 2 2HRPHS < R-0—-P-6 ar
h substeps 1) through 3); otherwisg,
1) Connect the power supply to the LED driver unit with wires 1 m in length.

2) Connect the LED driver to the non-integrated LED lamp(s). Use a 3 m\t0"'5 m wir
length between the LED driver and any lamps.

11

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

1%

Configure the DUT to allow a voltage measurement close to theyluminaire or lamp. Thi
voltage measurement point can be at terminal leads, at the power input point inside th
luminaire, or externally on the input wire as close to the. luminaire or lampholder a
possible. Insulated wires that go straight into the luminairé_or lampholder can be strippe
to allow access or cut, stripped, and re-joined. Avoid introduction of additional electrica
resistance in the circuit. The voltage measurement<location shall be noted in the teg
report.

— — L U (D O

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

—

5.5 Calculations

o calculations are required with the sample preparation procedures.

5.6 Reporting

Iterations made to the DUT to allow for testing shall be reported. Discrepancies betweeh
UT 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

H.1 Background

jhe photometric test procedures require the use of an external laboratory (bench) powe
upply to provide electrical power to the DUT for the duration of the test. Annex H specifie
ne voltage settings and voltage and current measurement locations for these tests.

—

In order to correctly provide the DUT with accurate DC or AC power, power supplies used fg
testing shall conform to requirements in Annex E. Wire and connector setups lused for testin
shall conform to requirements in Annex G.

H.2 Related tests

nnex H is related to setup procedures in Annex E and Anhnex G, the light output tes
Annex |), the light distribution test (Annex J), the input voltage range test (Annex K), th
Ilmen maintenance test (Annex L), and the AC power qualify_test (Annex P).

~ T>

-

1.3 Equipment requirements

ome test configurations may use power supplies without voltage and current readout
apable of measuring voltage and current values according to Annex E. For example, a singl
ower supply may be used to run concurrent lumen maintenance tests on multiple DUTs (th
UTs are run in parallel from a single voltage rail). For these configurations, voltag
neasurements may be made at the input to the wire leads of each DUT using a voltmeter ¢
hultimeter and current measurements may be made using an ammeter or multimeter or
oltage drop measurement on a_series shunt resistor using Ohm’s Law.

< J 3300 O (D

H.4 Procedure

H.4.1 Test setup

—]

he following steps shall be followed:

q) Preparé/the DUT for testing according to Annex G.

H) Setthe voltage level at the power supply to the standard operating voltage given in H.4.
ahd*frequency (for AC products) determined in H.4.3. Record the power supply voltag
and frequency (if applicable) in the test report.

U =

—

—

W

W= W W U T

DI

c) 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 test

report.

NOTE The voltage measured at the DUT will be the voltage set at the power supply, in accordance with H.4.
minus the voltage drop in the wire leads.

2,

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

device start-up.
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IEC

Key

1| power supply (set to the standard operating voltage)

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

DUT

S W N

Figure H.1 — Test configuration

H.4.2 Standard operating voltages

—]

he constant DC or AC voltage level for testing @ DUT is based on test requirements and th
UT’s specifications.

Cl

or the light output test (Annex I), light:distribution test (Annex J), and lumen maintenanc
bst (Annex L), a standard operating® voltage is used. The standard operating voltage i
ependent on the DUT’s specified\n@minal system voltage. Standard operating voltage value
br specified nominal system vpltages are listed in Table H.1. If the DUT’s nominal syster]
oltage is not specified, contact-the product manufacturer to obtain the DUT’s nominal syster
oltage. If the DUT’s nomniinal system voltage is not listed in Table H.1, determine a
ppropriate operating voltage based on typical battery charge and discharge curves fg
stems with which the DUT is likely to be used (for DUTs with DC input), utility pows
onditions (for DUTs.\with AC input), information provided by the manufacturer, and any othg
relevant information about the DUT’s typical operating conditions. Standard operatin
oltages may, be’ specified in the product specification; values required by the produd
pecificationstake precedence over the values in Table H.1.

< < h QO = T

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

W

—_,—d = = = D 2D D U O D

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

S
Vv

lightly greater than the desired voltage. In this case, incrementally increase the power supply
oltage 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

n
d

ot remain on when the voltage is reduced, repeat this step and run the DUT as close to the
esired 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

(0]

perating voltages (e.g. 110 V to 240 V AC). For these products, use the following procedure

g

—]

—h

o Q

- N = =

=35 Z

te idantifvtha cstandard anaratina valtaaol(c)
p—Her SRty e-5tah Fe—opetatiig—-o1

STt g otos

) If the rated operating voltage is given by the manufacturer as a range, identify _th
standard operating voltage(s) corresponding to all nominal system voltage ranges fron
Table H.1 (plus any additional ranges given in the product specification) that overlap wit
the DUT’s rated voltage range. For example, if the DUT is marked “115 V<220 V AC
there are two standard operating voltages: 120 V AC and 240 V AC.

= 2 D

) If multiple rated operating voltages are given by the manufacturer, identify the standarg
operating voltages corresponding to each. For example, if the "DUT is marke
“115 V/230 V AC”, there are two standard operating voltages: 120 V-AC and 240 V AC.

) If multiple standard operating voltages were identified in steps-a) and b), the input voltag
range test (Annex K) shall be performed multiple times, once for each standard operatin
voltage. For the remaining tests, one standard operating voltage shall be chosen from th
possible options. Unless a different voltage is specified n,the product specification, 240
shall be preferred over 120 V.

=N

~ D & D

4.3 Frequency selection

N

he DUT shall be tested at its rated frequency./.For DUTs rated to operate at both 50 Hz an
0 Hz, the input voltage range test (Annex K) shall be performed at both frequencies. Th
equency for the remaining tests shall be selected using the following procedure.

1%

) If a frequency is specified in the product specification, that frequency shall be used.

) Otherwise, use 60 Hz if the nomihal system voltage is between 110 V and 127 V, 50 Hg
for all other products.

he above procedure is only, to'be used if the DUT is rated for both 50 Hz and 60 Hz. If n
ated frequency is given, (the manufacturer should be contacted to determine the rate
equency. Note that frequency may be given as a range (such as 47 Hz to 53 Hz or 47 Hz t
3 Hz); only 50 Hz and/or 60 Hz should be used unless a non-standard frequency is given i
ne product specification.

- O LU

OTE When the DUT is rated for multiple voltages and frequency ranges, the input voltage range test (Annex K
ill be perfornfed,'several times, once for each combination of voltage and frequency. For example, a produ
arked “115\/230 V AC 50/60 Hz” would undergo the input voltage range test four times, at 120 V/50 Hz,
PO V/60 Hz,)240 V/50 Hz, and 240 V/60 Hz. The other tests would be performed at 240 V/50 Hz.

—_.—

4.4 Stabilization period

/.

DUT sSnall be allowed 10 StabDIlliZze (warm up) perore Ngnt 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

—]
j®N

he voltage and current for tests using an external power supply should be reporte
ccording to Table H.2.

Q

Table H.2 — Voltage and current reporting requirements

Parameter Notes

Voltage at power supply | Regulated to within £3 % for the duration of lifetime tests and 40,2 % for all other
related tests.

Voltage at DUT Measured as close to DUT as possible (see Annex G).

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

Frequency 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

rovide a sufficient amount of light have limited value. In addition, the correlated colou
temperature (CCT) and colour rendering index (CRI) are other key aspects measured_in th
light output test that may be of particular importance in some applications. Another key\asped
lbminous efficacy, is particularly important for lighting appliances that are meant to bejused i
attery-operated applications (such as mini solar home systems), as lumingus” efficac
rovides an indication of how much power is necessary to achieve a given level of lightin
ervice.

112 Test outcomes
he test outcomes of the light output test are listed in Table I.1.

Table 1.1 — Light output test outcomes

r
t
N
y
J

Metric

Reporting units

Related aspects

Notes

Lluminous flux

Lumens (Im)

4.2.5.1 Luminous
flux output

Medsured using a DC power supply, light sensor, and
Integrating sphere or goniophotometer (or using a
multi-plane measurement)

Luminous efficacy

Lumens per watt

4.2.5.2 Luminous

Measured using a DC power supply, light sensor, and

(Im/W) efficacy integrating sphere or goniophotometer (or using a
multi-plane measurement)
Correlated colour |Kelvin (K) 4.2.56\Colour Measured using equipment capable of characterizing
emperature characteristics spectral distribution
CCT)

4.2.5.5 Colour
characteristics

Measured using equipment capable of characterizing
spectral distribution

Colour rendering
ndex (CRI)

0—-100 (unitless)

3 Related tests

>

nnex | is related to the light distribution test (Annex J). The power consumption and powe
uality testfAnnex P) may be performed before, after, or concurrently with the procedure fg
nis test,\but the results are used in the calculation of luminous efficacy in Clause 1.5.

=

=~ 0
=

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.
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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

W

T ) . . o
bllowed. In addition, the luminous efficacy of each sample (Im/W) shall be reported.

—h
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Annex J
(normative)

Light distribution

J.1 Background

Luminous flux and light distribution are two primary metrics used to assess the performance
f a lamp or lighting appliance. Measurements of luminous flux (the total amount of ligh
mitted by a source) are appropriate for any type of light and are discussed in Annex
easurements of light distribution are also appropriate for any type of light, with particulg

relevance to the performance of task lights that have focused light outputs. While there is n
istribution that is necessarily “ideal”’, some distributions are more appropriaté for certai
pplications than others. Annex J is intended to characterize a product’s light distribution s

fdurchasers can select products that are appropriate for the applications in,which they ar

sed.

WO I O = . ~+

[

J.2 Test outcomes
The light distribution test outcomes are listed in Table J.1.

Table J.1 — Light distribution test-outcomes

Metric Reporting units Related aspects Notes
Vertical and horizontal Degrees (°) 4,2.5.3 Full width half -
full width half maximum maximum (FWHM) angles

FWHM [
( ) angles 4.2.5.4 Light distribution

characteristics

Usable area with Square metres (m?) 4.2.5.4 Light distribution Determined from a

illuminance greater than a characteristics specified distance

specified threshold

Luminous flux Lumens (hm) 4.2.5.1 Luminous flux Only obtained when using
output multi-plane or gonio-

photometer test methods

J.3 Related tests

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

J.4 Procedure

1 . . . . PP o6 Q_5 8 b H d—o—-n a

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

K.1 Background

When a product is placed in service it is paired by the end-user with an external power source.

his will result in different input voltages that may be supplied to the DUT as, for example,
attery discharges or the local power grid fluctuates. Based on the DUT’s nominal operatin
oltage, a range of possible operating voltages has been determined that are dependént o
otential existing power sources that could reasonably be paired with the DUT. The-DUT sha
e expected to operate over the possible operating voltage range or within the manufacturer’
pecified operating voltage range if it is wider than the range supplied in -this method’
grocedures.

N some cases the battery of an external power source may be equalized. The DUT is nd
xpected to function under this condition, but the DUT is expected)to continue functionin
fterwards. By supplying the DUT with a maximum allowable voltage, the product’s ability t
ithstand possible high voltage conditions will be tested.

= Q O —

Additionally, depending on how the DUT is wired to its external power source, potential nois
gnd/or voltage drop may be introduced under realistic us€ conditions. This aspect shall b
gaptured when measuring the DUTs relative light output response while varying its inpJ
Vpoltage range.

K.2 Test outcomes
The input voltage range test outcomes are listed in Table K. 1.

Table K.1 —Input voltage range test outcomes

U0 = OO U

—_

O

— D (U

voltage range

Metric Reporting units Related aspects Notes
Operating 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
voltage voltage range product can be subjected
to for a brief period of
time without sustaining
permanent damage
Functionality 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

K
A

b

Tia £l
I I

Unaltered) and fully functional.

1 . . P . 3
NS TUTTOWITTY TUUITPITITTIU TS TTUYUITTU.

AC and/or DC power supply meeting the requirements in Annex E;
illuminance meter;

camera.
(.4.3 Test prerequisites

t the start of the input voltage range test the DUT samples shall be minimally altered (ideally

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

(.4.4 Apparatus

o0

- —]

=z

he input voltage range test requires an accurate measurement of relative light output 3
everal voltage levels. In practice, this means using.an integrating sphere or a fixed-geometr
easurement cavity to measure the illuminance level 1 under constant conditions. Thre
pproved measurement cavities are listed below in order of preference 2. The lightin
neasurement is taken indirectly (reflected).inythe first two types, while it is taken directly i
ne last type.

D O U << —~+

an integrating sphere;

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

a darkened room or cabjhet with direct illuminance measurement under fixed geometry.

(2

he DUT should be enclosed to protect personnel from debris expelled by a catastrophi
hilure of the DUT atthigh voltage.

OTE Since a catastrophic failure could damage the apparatus, a low-cost apparatus such as a photometer box
I darkened cabifhet.can be preferable to an integrating sphere.

(.4.5 Procedure

he, following steps shall be performed.

1

2

) 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
output to indicate the end of a discharge cycle.

) 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
cavity during a test).
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Identify the DUT’s recommended operating voltage range using Table K.2 by looking up
the DUT’s specified nominal operating voltage. If the specified range in the DUT’s
provided documentation exceeds the identified recommended operating voltage range,
increase the identified recommended range values to match documentation to test the
greatest range possible within the limits of the recommended operating voltage range and
the specified values in the DUT’s documentation. If the provided documentation does not
provide an operating voltage range, then the recommended operating voltage range will
provide the testing limits. If the DUT’s nominal system voltage is not listed in Table K.2,
determine an appropriate operating voltage range based on typical battery charge and
discharge curves (for DUTs with DC input), utility power conditions (for DUTs with AC

input), information provided by the manufacturer, and any other relevant information abou
the DUT’s typical operating conditions. Operating voltage ranges and maximum allowabl
voltages may be specified in the product specification; values required by the pfodug
specification take precedence over the values in Table K.2.

— (U —~

Table K.2 — Recommended operating voltage range
and maximum allowable voltage by nominal operating voltage

Maximum allowable

Nominal operating
voltage

\

Minimum operating
voltage

\

Maximum operating
voltage

\Y

voltage

\

5 (DC)

4,75 (DC)

5,25 (DC)

6 (DC)

5,00 (DC)

7,30 (BC)

7,90 (DC)

12 (DC)

10,0 (DC)

14,8/DC)

15,8 (DC)

110 to 127 (AC)

106 (AC)

132 (AC)

220 to 240 (AC)

211 (AC)

264 (AC)

Select at least seven voltage points within the operating voltage range, including:
— the DUT'’s standard operating voltagé according to Table H.1 in Annex H;
— the DUT’s minimum and maximum operating voltages identified in step b);

=

— at least two additional points between the DUT’s standard operating voltage an
minimum operating voltage, preferably evenly spaced;

= n

— at least two additiohal points between the DUT’s standard operating voltage an
maximum operating\voltage, preferably evenly spaced.

Prior to measuring, set the DUT inside the test apparatus and stabilize the DUT accordin
to H.4.4 at the standard operating voltage. For AC products, use the frequency determine
in H.4.3. (If multiple voltages and/or frequencies were identified, test the lowest voltag
and highest frequency first.)

w2

After stabilization is complete, record the voltage at the power supply, the voltage at th
DUT (where the wire leads are connected to the light fixture as shown in Figure H.1), an
thew-illuminance (or other measure of light output, depending on the measuremer
apparatus).

— L (U

f Decrease the DIUT's inpnf \/nlfngn to the next reduced npnrnfing \/nlfngn pninf identified-ih
step c), allow the DUT to rest for 5 min, then record the voltage at the power supply, the
voltage at the DUT, and the illuminance.

g) Repeat step f) for all remaining voltage points, identified in c), less than the standard
operating voltage.

h) Return the DUT’s input voltage to its standard operating voltage to check for functionality.

)

Increase the DUT’s input voltage to the next elevated operating voltage point identified in
step c), allow the DUT to rest for 5 min, then record the voltage at the power supply, the
voltage at the DUT, and the illuminance.

Repeat step i) for all remaining voltage points, identified in c), greater than the standard
operating voltage.
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Return the DUT’s input voltage to its standard operating voltage to check for functionality.
Comment on any faulty operation.

If a maximum allowable voltage is specified in Table K.2 or in the product specification: if
the DUT continues to function, increase the input voltage to the maximum allowable
voltage identified in step b) for 5 min. Comment on any faulty operation. Return the DUT’s
input voltage to its standard operating voltage to check for functionality. If the DUT
continues to function, record the maximum allowable voltage tested as the DUT’s
maximum allowable voltage.

If multiple standard operating voltages and/or frequencies were identified in H.4.2 and

H.4.3, repeat the input voltage range test procedure, including the stabilization period, fgr
each additional combination of voltage, frequency, and AC/DC power.

Record whether the DUT remains functional at the end of the test, whether any~-damag
occurred, and whether any user safety hazard is present. Describe any failures) and tak
photographs of any damage or safety hazards.

W

C

4

ol

(.5 Calculations

alculate the relative light output at each voltage by dividing the illuminance at each voltag
evel by the illuminance at the standard operating voltage. The felative light output at th

gtandard operating voltage is always 100 %.

(.6 Reporting

eport the following in the input voltage range test report.

W W

Metadata:

— report name;

— procedure(s) used;

— DUT manufacturer;

— DUT name;

— DUT model number;

— DUT setting;

— DUT orientation;

— test room temperature (°C);
— name of test/laboratory;

— appraving person;

— datelof report approval.
Results for tested DUT aspects for samples 1 through n:

<, maximum allowable voltage (V);

— functionality after test (pass/fall);

— no damage present after test (pass/fail);

— no user safety hazard present after test (pass/fail).
Tables:

— table of operating voltage, current (if DC power is supplied), voltage at DUT, and
relative light output for each (see Table K.3 for an example).

Comments:
— individual comments, as necessary, for samples 1 through n;

— overall comments, as necessary, for collective set of samples 1 through n.
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Table K.3 — Example table of operating voltage, current,

voltage at DUT, and relative light output

DC operating voltage DC voltage at DUT Relative light output
\ \Y %
10,0 9,85 90,0
10,8 10,64 97,7
11,6 11,44 100,0
12,3 12,15 100,0
13,1 12,96 100,0
14,0 13,86 104,5
14,8 14,65 108,7
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Annex L
(normative)

Lumen maintenance

L.1 Background

An_important performance metric for LED lights is consistent luminous flux over the product’s
lifetime. The lifetime of LEDs is mainly influenced by electrical operating conditions anfi
thermal management. Further properties that accelerate degradation include the quality_of the
pghosphor used in white LEDs and the UV resistance of the housing.

U.2 Test outcomes
The lumen maintenance test outcomes are listed in Table L.1.

Table L.1 — Lumen maintenance test outconmes

Metric Reporting units | Related aspects Notes

lumen % 4.2.6.1 Lumen The percentage of'initial light output (time = 0 h) that
naintenance at maintenance the producirgenerates at the end of the test
P 000 h (LED) (time = 2 Q007h)
lumen % 4.2.6.1 Lumen The percentage of initial light output (time = 0 h) that
naintenance at maintenance thedproduct generates at the mid-point of the test

000 h (LED) (time' = 1 000 h); this may be used as a provisional

result at the discretion of stakeholders.

Lumen % 4.2.6.1 Lumen The percentage of initial light output (time = 0 h, after
naintenance at maintenance the initial 20 min warm-up period) that the product
b00 h (LED) generates at the end of the test (time = 500 h)

U.3 Related tests

Annex L is related to Annex’E (power supply requirements for testing) and Annex G (sampl

W

gdreparation).

UL.4 Procedure

The lumen/maintenance test procedure of IEC TS 62257-9-5 shall be used to measure ah
YED product’s lumen maintenance with the following modification: The DUT shall be driven 3t
the voltage specified in H.4.2 and frequency (for AC products) determined in H.4.3—ang
gHowed-to-stabilize—accordingtoH-4-4. The lumen maintenance test need not be performed
forfldorescent products.

L.5 Calculations

The calculations in the lumen maintenance test procedure of IEC TS 62257-9-5 shall be
performed, with the following modification: the Lgy (the cumulative time at which the light
output of the DUT first drops below 90 % of the initial reading) shall be determined. If the light
output of the DUT is greater than 90% after 2 000 h, the test report shall indicate
Lgg > 2000 h.
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Annex M
(normative)

Cycling

M.1 Background

Cycle life is an important metric for fluorescent lights, as non-functionality due to cycling is a

grimary failure mechanism.

—]

he cycling test is a long-term test that is intended to determine if a product is-likely t
inction over a fixed number of cycles to identify products that are found to have)low cycl
ives. During testing the product undergoes 6 on/off cycles per hour (5 min on; 5min off), an
ne product’s functionality is observed.

— — ey

everal of the tests used to evaluate stand-alone off-grid lighting products,are relatively short
brm, thus allowing a single test sample to be used on several different tests. Because th
ycling test requires a sample to be dedicated for a relatively, long period of tim
approximately 5 weeks), test samples should be dedicated to this”“test and not utilized fg
ther testing.

O —~0O =& (n

M.2 Test outcomes

—]

he cycling test outcomes are listed in Table M.1.

Table M.1 — Cycling test outcomes

0 O

= W U

Metric Reporting units | Related aspects Notes
Functionality after | Pass/fail 4.2.6.2 Cycle life |lIs the product functional after 5 000 on/off cycles?
b 000 cycles (fluorescent)
Functionality after | Pass/fail 4.26.2 Cycle life |lIs the product functional after 2 500 on/off cycles?
P 500 cycles (fluorescent)

M.3 Related tests

Annex M is not related to any of the other annexes.

M.4 Procedure

4 General

The cycle test requires DUTs to be tested for 5 000 on/off cycles, with the DUT’s functionality
recorded intermittently over the cycling period. The cycling test need not be performed for

LED products.

M.4.2 Equipment requirements

The following equipment is required:

e programmable power supply with constant-voltage and constant-current modes and ability
to automatically step through a timed program, or a DC power supply with a programmable

relay setup that can break the circuit at specified time intervals;

e DC voltmeter (at least 0,5 % accuracy);
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e cycle counter (optional).
M.4.3 Test prerequisites

The DUT shall have been prepared as described in Annex G. The cycling test shall be
conducted in a conditioned space such that the air temperature is 24 °C + 3 °C.

M.4.4 Apparatus

The DUT samples shall be held in _a fixed orientation for the cycling test, according to the
fpllowing rules.

q) If the product is clearly intended and advertised to be used in a cap-down position, a
DUT samples shall be fixed in a cap-down orientation.

k) If the product is clearly intended and advertised to be used in a cap-up position, all DUT
samples shall be fixed in a cap-up orientation.

d) If the product can be used in either a cap-down or cap-up pposition, and th
advertisements associated with the product do not require that it be used in a particulg
orientation, half of the DUT samples shall be fixed in a cap-downarientation and half g
the DUT samples shall be fixed in a cap-up orientation.

- = W

N.4.5 Procedure

The following steps shall be followed.

Q

) Orient the DUT samples according to the rules in M.4.4.

O

) Connect the DUT samples to a laboratory power supply that is set to deliver the standargd
operating voltage according to H.4.2 and the\frequency (for AC products) determined i
H.4.3. The drive voltage should be measured at the end of the product’s wire leads using
a DC or AC voltmeter.

d) If the DUT has multiple brightness settifigs, select the brightest setting.

-

d) Configure the apparatus to cycle pawer to the DUT using one of the following options:

=3

1) Programme the power supply“to supply power on 5 min intervals (i.e. supply power fo
5 min, do not supply power for 5 min, supply power for 5 min, etc.) for the duration g
the test, or

—

2) Connect the samplées’to the power supply via a mechanical, programmed relay setu
that will create 5'min on/off cycles by breaking the circuit after 5 min, reconnecting th
circuit after 5tmin, etc., for the duration of the test.

O

W

g) Set the apparatus to cycle the DUT samples automatically for 5 000 cycles.

f) Approximately every 300 cycles (two days), at a minimum, record whether each sample i
still able_to turn on; if a sample is no longer able to turn on (including a sample thg
flickefsybut does not fully light), it shall be considered to have failed the cycling test. Not
the<failure mode and number of cycles (e.g. “lamp failed to light after 2 700 cycles” g
‘lamp began flickering constantly after 1 200 cycles”).

= W ~ U

Some DUTS may not turn on when power is applied unless a bution IS pressed or some other
action is performed. In such cases, the test laboratory should work with the manufacturer to
determine a method that allows cycle testing. Modifications to the DUT’s circuitry to enable
testing are permissible but should be minimized.

M.5 Calculations

There are no calculations for the cycling test.
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M.6 Reporting

Report the following in the cycling test report.

e Metadata:

— report name;

— procedure(s) used;
— DUT manufacturer;
— DUT name;

— DUT model number;
— DUT setting;

— DUT orientation;

— testroom temperature (°C);

— name of test laboratory;

— approving person;

— date of report approval.

o/ Results for tested DUT aspects for samples 1 through n:

— drive voltage (V);

— cycle number;

— pass/fail after a specific number of cycles.

o Comments:

— individual comments, as necessary, forssamples 1 through ;
— overall comments, as necessary, for collective set of samples 1 through .
o/ Figures:

— plot of cycle life for each sample (see example in Figure M.1).
Y

A
5000 N
4 500 -
4000 ~
3500 /
3 000 ==
2500 f
2.000
500
1000
500
0
1 2 3 4 5 6 X

IEC

Key

X sample number

Y number of cycles observed before test was completed (5 000 is maximum) or before sample ceased to function
NOTE In this example, four samples still functioned after 5 000 on/off cycles.

Figure M.1 - Plot of cycle life for 6 samples
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Annex N
(normative)

Mechanical durability

N.1 Background

The _mechanical durability test captures the DUT’s robustness in withstanding the rigours of

xpected daily usage. The mechanical durability test includes the shipping vibration tedt
(pptional), the switch and connector test (if applicable), the gooseneck test (if applicable), ang
the strain relief test (if applicable).

uring the shipping vibration test, the DUT is vibrated over a range of frequencies for
pecified duration. The DUT is tested in its original packaging on three different.axes. Durin
the switch and connector test, each switch and/or connector of the DUTrsample is cycle
1| 000 times. The gooseneck test is only conducted on DUT samples with'goosenecks, and
requires the gooseneck of the DUT sample to be bent 1 000 times through its feasible rang
f usage. The strain relief test involves attaching a 2 kg weight jonto any permanently

T ~ QO U

onnected cable ends (i.e. cable ends without connectors) for 60.s7at three different strai
ngles. Throughout all four tests, the DUT sample is examinedfor functionality, damage, an

the presence of user safety hazards.

N.2 Test outcomes

—]

he test outcomes of the mechanical durability test are listed in Table N.1.

Table N.1 — Mechanicalhdurability test outcomes

| & Sy )

Metric

Reporting units

Related aspects

Remarks|

ibration test sample functionality

Yes/no

4.2.3.4 Shipping vibration
durability

ibration test user safety hazard(s) présent

Yes/no, description

4.2.3.4 Shipping vibration
durability

ibration test sample damage

Yes/no, description

4.2.3.4 Shipping vibration
durability

Bwitch and connector testcycles achieved Cycles 4.2.3.6 Connector durability -
4.2.3.7 Switch durability
Bwitch and connector test sample functionality Yes/no 4.2.3.6 Connector durability -

4.2.3.7 Switch durability

Bwitch and-eonnector test user safety hazard(s)
resent

Yes/no, description

4.2.3.6 Connector durability
4.2.3.7 Switch durability

Pwitch and connector test sample damage

Yes/no, description

4.2.3.6 Connector durability

4.2.3.7 Switch durability

Gooseneck test cycles achieved Cycles 4.2.3.5 Gooseneck
durability

Gooseneck test sample functionality Yes/no 4.2.3.5 Gooseneck -
durability

Gooseneck test user safety hazard(s) present Yes/no, description 4.2.3.5 Gooseneck -
durability

Gooseneck test sample damage

Yes/no, description

4.2.3.5 Gooseneck
durability
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Metric Reporting units Related aspects Remarks

Strain relief time achieved for each weight and Seconds (s) 4.2.3.8 Strain relief -

strain angle durability

Strain relief test sample functionality Yes/no 4.2.3.8 Strain relief -
durability

Strain relief test user safety hazard(s) present Yes/no, description |4.2.3.8 Strain relief -
durability

Strain relief test sample damage Yes/no, description 4.2.3.8 Strain relief -
durability

N.3 Related tests

Annex N is not related to any of the other annexes.

N.4 Procedures

N.4.1 General

The mechanical durability test procedure of IEC TS 62257-9-5 shall be followed. In addition
the shipping vibration test (N.4.2) shall be performed if required by the product specification.

N.4.2 Shipping vibration test
N.4.2.1 General

The purpose of the shipping vibration test isito identify mechanical weak points and/or t
gdscertain any deterioration of the specified performance. According to IEC 60068-2-6, the tes
d

i$ conducted on structural elements or déevices, which are exposed to harmonic vibration
uring shipment, such as occur on shipsyin aircraft, and on land vehicles.

This test is optional if not required by the product specification.

N.4.2.2 Equipment requirements

Jee IEC 60068-2-6.

N.4.2.3 Test prerequisites

The DUT shallvbe visually inspected and determined to be functional prior to the test. Th
DQUT shall be-packaged in its original packaging and not energized during the test. If multipl
I¢vels of\packaging are present, the smallest unit of packaging that would typically be mad
gquailable for sale or distribution shall be used. For example, suppose the DUT consists of

U~ O

Iiminaire, lamp, and control box, each of WhICh is placed by the manufacturer in a separat

= W W W D

carton, along W|th the user’s manual, mounting hardware and foam packmg mater|al Several
complete kits thus packaged are then placed into a large carton for shipment to the test
laboratory. In this case, the package containing a complete kit would be removed from the
outer carton and subjected to the shipping vibration test; the boxes containing the individual

system components (luminaire, lamp, and control box) would not be tested individually.

To perform the initial assessment of functionality, unpack the DUT. Avoid damage to the
packaging material during unpacking, and repack the DUT for testing in the same manner as
it was packaged when received by the test laboratory. If modifying or damaging the packaging
is unavoidable (for example, if adhesive tape or cable ties are cut and replaced), the

modifications shall be documented in the test report.
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N.4.2.4 Apparatus
See |IEC 60068-2-6.

N.4.2.5 Procedure
See IEC 60068-2-6. Parameters to be used when applying this procedure are listed below.

e Tests to be performed: endurance by sweeping.

Frequencyrange:
o Amplitude: 20 m/sZ2.

o/ Cycling: 1 octave/min.

o/ Duration on each axis: 2,5 h.

o/ Total test duration: 7,5 h.

o Initial and final measurements: Visually inspect DUT. Perform a functional test to asses
that the DUT performs normally in all modes.

The control strategy (single point or multipoint control) and selection)of control points is at th
discretion of the test laboratory. (Generally, single point control js ‘appropriate.) Vibration sha
He applied on three axes. If the DUT is packaged in a rectangtlar carton, the axes shall b
those normal to the faces of the carton; otherwise, the~selection of the axes is at th
discretion of the test laboratory.

.5 Reporting

he reporting requirements of the mechanical\durability test procedure of IEC TS 62257-9-
hall be followed. If the shipping vibration‘test is included, the test report shall include th
formation required by IEC 60068-2-6.

W W =W

W OT
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Annex O
(normative)

Physical ingress and water protection

0.1 Background

Ingress protection (IP) testing determines the degrees of protection provided by a DUT'’s
gdnclosure. The IP rating uses two numerals to define the degrees of protection. The firdt
numeral identifies the degree to which the DUT has protection against solid foreign objects.
The second numeral identifies the degree to which the DUT has protection against ingress @
water with harmful effects. IP testing does not, however, assess the actual or\potentig
damage caused to electronic components by water exposure.

— —

Alternate means of protection exist for electronic components exposedto water. Thes
dlternate means may allow manufacturers to reduce the cost of their\product(s) to th
gonsumer, thereby increasing consumer access to modern lighting Aechnology. Therefors
Annex O also outlines procedures for assessing overall water exposure protection based o
IP test results combined with alternate protection means.

W

=)

0.2 Test outcomes
The water exposure and physical ingress protection test\outcomes are listed in Table O.1.

Table 0.1 — Water exposure and physical.ingress protection test outcomes

Metric Reporting units Related aspects Notes

P2x Pass/fail 4.2.3.3 Physical 12,5 mm diameter probe
ingress profection

P3x Pass/fail 4.2.3.3 Physical 2,5 mm diameter probe
ingres§&/protection

P4x Pass/fail 4.2.3.3 Physical 1 mm diameter probe
ingress protection

P5x Pass/fail 4.2.3.3 Physical No ingress of dust

ingress protection Shall be tested by laboratory accredited to perform

tests according to IEC 60529

Px1 Pass/fail 4.2.3.1 Water Vertically dripping water
protection —
enclosure

4.2.3.2 Water
protection — circuit
protection and
drainage

Px3 Pass/fail 4.2.3.1 Water Direct sprays of water from within 60° of vertical
protection —
anclacsura

4.2.3.2 Water
protection — circuit
protection and

drainage
IPx5 Pass/fail 4.2.3.1 Water Water projected in jets
protection —
enclosure Shall be tested by a laboratory that has been

accredited to test according to IEC 60529.
4.2.3.2 Water Laboratories shall use the procedure in IEC 60529; no

protection — circuit | simplified alternative is acceptable.
protection and

drainage
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Metric Reporting units Related aspects Notes

Overall No protection, This is the level of water protection that is achieved
level of occasional rain, when considering user instructions and labels in
water frequent rain, or addition to the technical elements of the product.
protection permanent outdoor

exposure
Technical No protection, This is the level of water protection provided by only
level of occasional rain, the technical elements of the product: the enclosure,
water frequent rain, or circuits, and other physical aspects.
protection permanent outdoor

exposure

s — -

—]

.3 Related tests

d.4 Procedure

0.5 Reporting

Annex O is not related to any other tests.

he physical and water ingress protection and level of water protéction test procedures qf
EC TS 62257-9-5 shall be used to measure a product’s protection-from physical ingress angd
ater exposure.

he reporting requirements of the physical and &vater ingress protection and level of watgr
grotection test procedures of IEC TS 62257-9-5%hall be followed.
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Annex P
(normative)

Power consumption and power quality

P.1 Background

This test measures power consumption for AC- and DC-powered DUTs. In addition, for AC-

dowered DUTs, two key power quality metrics: power factor and current total harmoni
distortion are measured.

R.2 Test outcomes
The power consumption and power quality test outcomes are listed in Table /R A.

Table P.1 — AC power quality test outcomes

9

Metric Reporting units Related aspects Remarks
Power consumption Watts (W) 4.2.4.2 Power consumption [AC and DC
Power factor Unitless 4.2.4.3 Power (fagtor AC only. Accuracy: £0,05
Current total harmonic Percentage (%) 4.2.4.4 Current total AC only, harmonics 2
listortion (THD) harmonic.distortion (THD) |[through 40, relative to
fundamental

R.3 Related tests

—]

his test may be performed at the same time as the light output test (Annex 1), the ligh
istribution test (Annex J), or the input voltage range test (Annex K).

Q.

The light output test procedure’({Annex |) may be performed prior to or concurrently with th
dower consumption and power quality test; however, the results of the power consumptio
gnd power quality test are used to calculate luminous efficacy in Clause 1.5.

R.4 Procedure

R.4.1 DC.power
R.4.11 Equipment requirements

HorrDC power, a DC power supply meeting the requirements of Annex E is required.

—

()

=)

P.4.1.2 Test prerequisites

The DUT shall be prepared according to Annex G.

P.4.1.3 Apparatus

No apparatus is required for the DC power test.
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P.4.1.4 Procedure

Perform the following steps.

a) The DUT shall be driven at the standard operating voltage specified in H.4.2 and allowed

to stabilize according to H.4.4.
b) Record the current and voltage at the power supply.

P.4.1.5 Calculations

jalculate the DC power consumption by multiplying the current and voltage at the powe
upply.

R.4.2 AC power
R.4.2.1 Equipment requirements
Hor AC power, the following equipment is required:

o/ an AC power supply meeting the requirements of Annex E;
o/ a device that can measure AC power with an accuracy of +1 %
¢/ a device that can measure power factor with an accuracy of £0,05;

o a device that can measure current total harmonic distortion.

These functions may be incorporated into an AC poweér supply, power meter, power qualit
dnalyser, digital oscilloscope, or other device. Ensure‘that the accuracy requirements can b
met at the low power levels typical of lamps and lighting appliances meeting the scope of thi
document, which can be less than 1 W; many power meters and power quality analysers ar
designed for power values of at least 1 kW.

R.4.2.2 Test prerequisites
The DUT shall be prepared accordingto Annex G.

R.4.2.3 Apparatus

No apparatus is required-ferthe AC power consumption and power quality test.

R.4.2.4 Procedure
Rerform the following steps.

q) The DUA- shall be driven at the standard operating voltage specified in H.4.2 an
frequency determined in H.4.3 and allowed to stabilize according to H.4.4. If the powsg
measurement equipment (e.g. power meter or current shunt) is not incorporated into th
power supply, the standard operating voltage shall be established at the output terminal

3

D0 <<

o
r
&
5

of the additional equipment by adjusting the power supply voltage until the measure

voltage at the output terminals of the additional equipment is equal to the standard
operating voltage. The voltage measurement may be performed using the additional
equipment itself, if the accuracy requirement of E.3.2 can be met, or by using a voltmeter

or multimeter. The apparatus is illustrated in Figure P.1.

NOTE The purpose of this step is to correct for the voltage drop in the measurement device.

b) Measure the active power (real power), power factor and current total harmonic distortion.
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ey
AC power supply
AC power meter (wattmeter) or other measurement equipment
AC voltmeter or multimeter displaying standard operating voltage (may be incaorporated into power meter (2))
lead wire (see Annex G for conductor specifications and wire lengths)
voltage at DUT (see also G.4.4 step f))
DUT

Figure P.1 — Test configuration for the-AC power consumption
and power quality test if an external power meter is used

.4.2.5 Calculations

he total harmonic distortion is calculated\using the following formula:

N (7 2
THD = E(—”J x100 %
=\ 11

n=2

here
HD is the total harmonic distortion, as a percentage (%);

<

is the highest-order harmonic included in the calculation;
is the reot-mean-square value of the harmonic current of order »;

is.the root-mean-square value of the fundamental current.

OTE/~The same result is obtained if amplitudes are used instead of r.m.s. values for both /, and /,.

hewalue of N shall be at least 40. This calculation is typically performed by a THD mete

power quality analyser, digital power meter, digital oscilloscope, or similar piece of equipment.

Note that two definitions of THD are commonly used; the definition given here is sometimes
referred to as THDg. Some THD meters, especially for audio applications, measure THDg, in
which the denominator is the total rms current. These two definitions are not equivalent; only
the THD shall be reported. The two definitions are related by

THDRr

J1-THDg

THDE =
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Some power quality meters can measure both voltage and current THD; ensure that current
THD is selected when making the measurement.

P.5 Reporting

Report the following in the AC power quality test report.

e Metadata:

= TEPOTt TTanTe,

— procedure(s) used;

— DUT manufacturer;

— DUT name;

— DUT model number;

— DUT setting;

— testroom temperature (°C);

— name of test laboratory;

— approving person;

— date of report approval.

¢/ Results for tested DUT aspects for samples 1 through¢x
— active power (W);

— power factor;

— total harmonic distortion (%).

o Comments:

— individual comments, as necessaryfor samples 1 through #;

— overall comments, as necessary, for collective set of samples 1 through .
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

D

he ‘main task of IEC technical committees is to prepare International Standards. Ip

Xeeptional circumstances, a technical committee may propose the publication of a Technica

Part12-1-Laboratory evaluation-of-lamps—and

TTOr

lighting appliances for off-grid electricity systems

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisin
all national electrotechnical committees (IEC National Committees). The object of IEC*is to promot
international co-operation on all questions concerning standardization in the electrical and €lectronic fields. T
this end and in addition to other activities, IEC publishes International Standards, Techhical Specification
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IE
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intereste]
in the subject dealt with may participate in this preparatory work. International, governmental and nor
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates close
with the International Organization for Standardization (ISO) in accordance” with conditions determined b
agreement between the two organizations.

[OJ (]

[©]

<< 1 aCJ7?

The formal decisions or agreements of IEC on technical matters expréss, as nearly as possible, an internation
consensus of opinion on the relevant subjects since each techrdiecal” committee has representation from af
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC Nation
Committees in that sense. While all reasonable efforts are{made to ensure that the technical content of IE
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for an|
misinterpretation by any end user.

< (J =

In order to promote international uniformity, IECNational Committees undertake to apply IEC Publications
transparently to the maximum extent possible_ins their national and regional publications. Any divergenc
between any IEC Publication and the correspondihg national or regional publication shall be clearly indicated in
the latter.

[]

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformit
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for an
services carried out by independent.certification bodies.

<<

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

No liability shall attach to IEC-or its directors, employees, servants or agents including individual experts an|
members of its technical committees and IEC National Committees for any personal injury, property damage (
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) an
expenses arising out\'ef the publication, use of, or reliance upon, this IEC Publication or any other IE
Publications.

(TS O

Attention is drawn) to the Normative references cited in this publication. Use of the referenced publications is
indispensahblefor the correct application of this publication.

=

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

pecification 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
constitutes a technical revision.

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

Title modified.

Annex A and Annex B were combined into a single Annex A to eliminate duplicate tables

1

=~ 7

i S

H

- —~+

series.

gtandards in this series will be updated at the time of the next edition.

amdsimptify thredocument—Anmex A this—thirdeditiomr mow covers Tecommerndations—arny
requirements for both market support programmes and bulk procurement programs. Anneik
A provides specific examples for quality standards, warranty requirements)_vangd
performance criteria for off-grid lighting products.

his Technical Specification is to be used in conjunction with other parts of the-lEC 6225f

he text of this Technical Specification is based on the following documents:

Enquiry draft Report on voting
82/1617/DTS 82/1642A/RVDFS

ull information on the voting for the approval of this Teghnical Specification can be found in
ne report on voting indicated in the above table.

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

=

list of all parts of the IEC 62257 series,sunder the general title Recommendations fd
bnewable energy and hybrid systems for~rural electrification, can be found on the IE
ebsite.

A4

uture standards in this series will.¢arry the new general title as cited above. Titles of existing

he committee has decided sthat the contents of this publication will remain unchanged unt
ne stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
blated to the specific publication. At this date, the publication will be

transformed into' an International Standard,

reconfirmed,

withdrawn,

reptaced by a revised edition, or

dmended.
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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:

to support buyers who want to connect with good quality options in the market,
to choose the right system for the right place,
to design the system,

to operate and maintain the system.

hese documents are focused only on technical aspects of rural off-grid" electrificatio
oncentrating on but not specific to developing countries. They are not all ‘inclusive to rurg
lectrification. The documents do not describe a range of factors that can determine project
roduct success: environmental, social, economic, service capabilities, and others. Furthe
evelopments in this field could be introduced in future steps.

=)

= 5 —

his consistent set of documents is best considered as“a whole with different part
orresponding to items for safety, sustainability of systems,)and affordable costs. The mai
bjectives are to support the capabilities of households and communities that use sma
renewable energy and hybrid off-grid systems and infofm organizations and institutions in th
ff-grid power market.

W = 30 O

he purpose of this document is to specify laboratory test methods for evaluating the qualit
ssurance of lamps and lighting appliances.for off-grid electricity systems, including produg
pecifications and tests. In addition togssupporting the selection of products by projeg
evelopers and implementers, quality<‘assurance can help market support organizationg,
anufacturers, and governments achieve the goals they have for lighting appliances in off
rid applications.

—_.~ —, o~

—

his part of IEC 62257 presents a quality assurance framework that includes produg
pecifications (a framework{or interpreting test results) and test methods.

The intended users of this document are:
o/ Market support’ programmes that support the off-grid lighting market with financing,
consumer education, awareness, and other services;
¢/ Manufacturers and distributors that need to verify the quality and performance of products;

o/ Bulk-procurement programmes that facilitate or place large orders of products; and,

—

o/ {Irade regulators such as government policymakers and officials who craft and implemer
ffade and tax policy

The tests and inspections are designed to be widely applicable across different markets,
countries, and regions.
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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

his part of IEC 62257 establishes the framework for creating a product specification fg
lamps and lighting appliances to serve as the basis for evaluating quality for(a, particuld
gontext. Product specifications include minimum requirements for quality standards, warrant
requirements, and/or performance criteria. Products are compared to specifications based o
test results and other information about the product. The product specification framework i
flexible and can accommodate the goals of diverse organizations and institutions.

T o< = =

|
—

his document applies to lamps and lighting appliances for off-grid-'electricity systems thg
ave the following characteristics:

-

o/ The power supply is AC or DC:

— AC nominal voltages up to 250 V;

— DC nominal voltages up to 48 V.

o/ The light source is CFL, linear fluorescent, or.LED.

o/ Operation of the lamp or lighting appliancé does not require any components to b
supplied by the testing laboratory otherithan lampholders, wire, connectors, and a powe
supply.

o/ The lamp or lighting appliance does not include a battery or energy source (for example,

photovoltaic module or electromechanical generator).

W

—

[\

Huminaires are included in the (definition of “lighting appliances” if packaged together with
mp intended to be used with_.the luminaire. Luminaires without lamps are not included in th
cope of this document.

o

1%

Normative references

=

he followingtdocuments are referred to in the text in such a way that some or all of the
ontent cofstitutes requirements of this document. For dated references, only the editio
ited applies. For undated references, the latest edition of the referenced document (including
ny amehdments) applies.

=

IEC.60068-2-6 _Environmental testing = Part 2-6: Tests = Test Fc: Vibration \/Qinllenidnll)

IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 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.

IBO and IEC maintain terminological databases for use in standardization at the following
gddresses:

IEC Electropedia: available at http://www.electropedia.org/

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

3.1
nvironmental conditions
haracteristics, such as elevation, temperature, and humidity, that canfinfluence performance

.2
Ihx
I unit of illuminance: illuminance produced on a surface, of area 1 square metre by &
minous flux of 1 lumen uniformly distributed over that surface

—

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

.3
luminance

3
i
illuminance of an elementary surface
b

Ilminous flux received by an elementaty surface divided by the area of this surface

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

[POURCE: IEC 60050-723:1997, 723-08-30]

4

iminous efficacy

iminous efficacy of a source

uotient of the luminous flux emitted by the power consumed by the source

O = =

Note 1 to entcy:  Unit: Im/W.

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

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
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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.]

real power
ffective power
nder periodic conditions, mean value, taken over one period 7, of the instantaneouspower p|:

.
PZ?-([pdt

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

[POURCE: IEC 60050-131:2002, 131-11-42, modified — Note Itaentry has been omitted.]

3.8

tptal harmonic distortion

THD

rptio of the total r.m.s. value of the harmonics (in‘this context harmonic currents I, of th
drder n) of orders 2 to 40 to the r.m.s. value of the fundamental:

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

3.9

IP class

IP rating

IP code

degree of protection provided by enclosures for electrical equipment against penetration b
fpreign bodies and dust/water

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

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

11

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]

3.11
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

Note 1 to entry: An integrating sphere is used to determine the total luminous flux (lumen output) of a lighting
device.

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

[POURCE: IEC 60050-845:1987, 845-05-24]

evice including a light source intended to be installed in or permanehtly fixed to a lampholdgr
r luminaire

.15
oefficient of variation
ratio of the standard deviation to the mean

.16

ihtegrated compact fluorescent lamp

ompact fluorescent lamp that incorporates; pérmanently enclosed, all elements that ar
ecessary for starting and for stable operation

W

A7

on-integrated compact fluorescent lamp
ompact fluorescent lamp that in¢orporates electrical contacts intended for connection to A
allast through a lampholder

ote 1 to entry: Non-integrated\eompact fluorescent lamps are not included in the scope of this document, byt
cpn be components of a lighting)appliance that is included in the scope.

.18
ompact fluorescent lamp
FL
tubular fluorgscent lamp unit, having a bent tube, which does not include any replaceable o
interchangeable parts

—

.19

linear 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

light emitting diode

LED

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

[SOURCE: 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

.23

ED driver

lectronic device configured to control the output of an LED light source, intended to conneq
irectly to a power source, either packaged along with the LED light source in an. integrate
ED lamp or packaged separately from the LED light source

art of a lamp which provides connection to the electrical supply by méans of a lampholder g
mp connector and, in most cases, also serves to retain the lamp in' the lampholder

ote 1 to entry: The term "base" is also used in both the United Kingdom and the United States of America f
enote an integral part of a lamp envelope which has been so shaped-that it fulfils the function of a cap. It m4
hgage either a holder or a connector, depending on other design featurés of the lamp- and holder system.

o O =z

ote 2 to entry: The cap of a lamp and its corresponding halder are generally identified by one or more letter
llowed by a number which indicates approximately the prinCipal dimension (generally the diameter) of the cap i
nillimetres. The standard code is to be found in IEC 60061

= Z

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

3.25
lampholder

device which holds the lamp in position, usually by having the cap inserted in it, in which cas
if also provides the means of connecting the lamp to the electric supply

instead of "lampholder".

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

[FPOURCE: IEC 60050-845:1987:1987, 845-08-24]

3.26
luminaire
pparatus which distributes, filters or transforms the Iight transmitted from one or more lamp

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

Note 1 to entry: The term "sogtket" or, when the context is clear, the abbreviation "holder" are commonly used

L -

=

(]

S

=}

()

L4

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 luminaire
with integral lamps. A luminaire with no lamp installed or provided is not a complete lighting appliance (and i
outside the scope of this document).

3.28

device under test

DUT

particular sample that is being measured or observed

S
S

].1 Product categories

Hamps and lighting appliances can be placed into one of three categories based -on the
xpected range of use. It is important to categorize them because they have different inheren
tility to the user and will encounter different environmental conditions based an their design.

c D

C

ifferent quality standards and performance criteria may apply to different.categories.

A product will fall into one of the following categories:

Indoor-only products are designed for indoor use only; “meaning they are generall
intended to be mounted permanently or semi-permanently indoors.

¢/ Indoor/outdoor products are designed to be used indoors or outdoors or both, dependin
on the user’s needs.

o/ Outdoor-only systems are designed specifically for outdoor use, meaning they ar
generally intended to be mounted permanentlyor semi-permanently outdoors.

j.Z System measurements and observations
.21 General

ubclause 4.2 describes aspects ofcatamp or lighting appliance for off-grid electricity system
nat may be measured and/or observed to ascertain its quality and performance. The aspect
re grouped into categories, and each aspect begins with a description of its relevance. Th
escription of each aspect cancludes with a description of the result from the test procedurs
ne units, and an example.result. In some cases, multiple pieces of information are grouped i
single aspect for clarity.and concision.

Q ~ (n

Q = O

2.2 Design, manufacture, and marketing
.2.21 Arrangement of components

he arrahgement of components, as in the example below, is a critical aspect to observ
ecause-it determines the product category.

— =

1%

(ALY

=)

W

)\TFest 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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Result: qualitative description of the type, number, and arrangement of light sources.
Units: qualitative description.

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.

4.2.2.3 Packaging and user’s manual information

.2.2.4 Warranty information

he terms and duration of warranty coverage provided to end-users are important factors fo
ngendering confidence in stand-alone off-grid*lighting and trying to prevent early failure. |
ractice, servicing warranties is highly variable depending on the structure of supply an
ervice chains.

g)

u

ay also be important to document if certain programmes require particular informationto” b
included in the manual, such as instructions for end-of-life disposal.

4.2.2.5 QOther visual screening results

This ineorporates various other important results obtained from visual screening (Annex F
including, but not limited to, component dimensions, component masses, the number of ligh
CT tput settings, and provided specifications.

dalion abou ne packadging, user manual, and other onsumer-racing mrormation neig
sh a baseline for comparing measured values in truth-in-advertising assessments:

W —~

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

11

1) photographic documentation of the packaging and manual (or digital copies of th
original proofs);

2) 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-shegq
included in the package and includes pictograms with/explanations in Hindi, English
French, and Swalhili.

@ mu—

jo N

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

—

Result: detailed warranty terms and a concise version that highlights the key points @
coverage and duration,

Units: qualitative descniption.

Example: [Detailed warranty terms are documented in scanned attachments to test report
Coverage is against manufacturing defects or under normal use conditions. The product i
general is covered for 12 months from the time of purchase.

-

—

a)

b)
c)
d)

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

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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4.2.3 Durability and workmanship

4.2.3.1 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
the alternative methods in Annex O (physical ingress and water protection) if the
alternative method results are unequivocal.

H) Result: pass or fail for IP class (second digit) and a description of degree of. watgr
protection provided by enclosure.

d) Units: pass or fail and qualitative description.

d) Example: The product is estimated to pass IPx3. The product’s enclosure-centains tigh

g)

—]

C O

q)

4.2.3.2 Water protection — circuit protection and drainage

This provides a description of any drainage means incorporated into la product and/or circu
Hoard protection methods used in the product. The incorporation‘of“drainage or circuit boar
drotection is crucial for products intended to be outdoors that /haye enclosures providing littl
tp no water intrusion protection.

4.2.3.3 Physical ingress protection

his provides a description of the~degree of protection from the intrusion of foreign objects
roduct’s enclosure provides in‘\terms of IP class. Physical ingress protection is important fg
ser safety as well as productfunctionality.

—

fitting components, all of which have gaskets to prevent water intrusion.

(47 © Sppprey

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

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

Units: qualitative description.

W

Example: The product has a conformal:coating on its circuit board as well as drainag
holes in the base of the enclosure to alfow drainage of collected water.

= W

—

Test procedure(s): Physical ingress and water protection test according to IEC 60529 o
the alternative methods in Annex O (physical ingress and water protection) if th
alternative method results are unequivocal.

W

o

Result: pass.ar fail for IP class (first digit) and description of degree of physical ingres
protection.

Unitsipass or fail and qualitative description.

—

Example: The product passes IP4x; the product enclosure’s components fit togethg
snugly without gaps, so that only tiny particulate matter (e.g. dust) could intrude.

4.2.3.4 Shipping vibration durability

This provides an evaluation of a product’s robustness and ability to withstand vibrations
during shipping and distribution.

a)
b)
c)

d)

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

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

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 satety hazard to the User.

W

d) Example: After the gooseneck test, the LEDs worked properly but there was visibl
damage (a cracked housing) that did not pose a hazard. Functional: pass. Damager fail.
Safety: pass.

4.2.3.6 Connector durability

This provides an evaluation of a product’s connectors’ robustness and jability to withstang
fglug cycling. Connector durability is important for product functionalityiand user safety an
satisfaction.

=

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

—3

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

d) Example: After 400 cycles in the connector test, the barrel plug socket detached from th
LED driver enclosure, rendering the connecter<unusable. Functional: fail. Damage: fail.
Safety: pass.

11%

4.2.3.7 Switch durability

—

his provides an evaluation of a product’s*switches’ robustness and ability to withstand switch
ycling. Switch durability is importantfor product functionality and user safety and satisfactio

(@)
=

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

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

=

d) Units: a pass or fajlsresult based on whether the DUT functions, incurs damage, o
presents a safety hazard to the user.

11

d) Example: After 600 cycles in the switch test, the DUT’s light switch stopped turning on th
DUT. Functional: fail. Damage: fail. Safety: pass.

.2.3.8 Strain relief durability

==

his provides an evaluation of a product’s strain reliefs’ robustness and ability to withstan
eing-pulled. Strain relief durability is important for product functionality and user safety an
tisfaction.

==

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

qd) Test procedure(s): Annex K — input voltage range.

H) Result: table showing relative light output over the operating voltage rarigé; maximun
allowable voltage; pass or fail for functionality, damage, and safety.

d) Units: volts, DC or AC (V DC or V AC), and percentage (%); voltsy pass/fail; qualitativ
description.

d) Example: [Table with column headings: operating voltage (V),”"DUT voltage (V), an
relative light output (%); a maximum allowable voltage of 15,8V DC achieved.] The DU
remained functional after the test and no damage or safety‘hazard was present.

4.2.4.2 Power consumption

The power consumed by a lamp or lighting appliance is)an important metric for use in off-gri
dpplications in which the supply of energy is limited. The power consumption is also used i
ne calculation of luminous efficacy.

—

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

Units: watts (W).

)
) Result: active power (AC) or DC poweK
)
) Example: 1,50 W.

.2.4.3 Power factor

he power factor of an A€ device is the ratio of the active power (real power, measured i
atts) to the apparent. power (measured in volt-amperes). The power factor is an importan
etric for off-grid applications since the power output capacity of generators and inverters i
ften given in terms of apparent power. Using devices with high power factor results in mor
fficient use of a_given generator or inverter’s capacity.

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

Units: unitless.

1%

= L

- S

D0 —~ 25

)
) Resultactive power (AC) or DC power.
)
AY
U

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.
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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.

d) Test procedure(s): Annex | — light output.
H) Result: luminous flux.

d) Units: lumens (Im).

d) Example: 95,6 Im.

4.2.5.2 Luminous efficacy

—

uminous efficacy is the light output of a DUT (in lumens) divided by thé power the DUT i
onsuming (in watts). This is a key metric that compares the ability of'DUTs to turn electricg
ower into usable light.

holle)

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

Units: lumens per watt (Im/W).

q)
H) Result: luminous efficacy.
¢
d) Example: 96,3 Im/W.

4.2.5.3 Full width half maximum (FWHM) ahgles
Tlhe full width half maximum angle is a metric used to understand the light distribution of

UT and is the total angle over which the illumination is greater than or equal to half th
llumination at the brightest point at a given distance from the light source in a given plane.

= J

Q

) Test procedure(s): Annex J — light distribution.

H) Result: vertical and horizontal FWHM angles.

(@]

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

A light distribution-isithe illuminance “map” of a DUT. This metric is useful for determining th
utility with respectto task lighting. The test is done by driving the DUT at a specific voltage.
q) Test procedure(s): Annex J — light distribution.

H) Result:)constant-voltage useable area at a specified distance and illuminance on a wor
surface of 0,3 m x 0,4 m.

7

)

W

1%

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.

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

d) Units: percentage (%).

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

4.2.6.2 Cycle life (fluorescent)

—

his is a measure of the number of on/off cycles a fluorescent DUT can.uhdergo before th
UT ceases to properly function.

1%

C

Test procedure(s): Annex M — cycling.

Units: a pass or fail for functionality.

o 0O O Q

)
) Result: a pass or fail for functionality after 3 000, 6 000, and 42 000 on/off cycles.
)
)

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

2.7 Self-declaration aspects
271 Product and manufacturer information

anufacturer-reported product and manufacturer information is important for tracking
urposes as well as for ensuring the testdlaboratory has up-to-date product information.

o]

Test procedure(s): Annex C — manufacturer self-reported information.
Result: various qualitative and quantitative information.

Units: qualitative and quantitative.

)
)
)
)

Q O O Q

Example: The product's free-on-board price is 30 USD; it is sold in Kenya and India; etc.

.2.7.2 Warrantytcoverage

arranty coverage-goes beyond the terms of a warranty and provides detail on coverage in
articular location. It is typically only provided in cases where it is necessary to verify
verage ima-particular town or region.

o

Testprocedure(s): Annex C — manufacturer self-reported information

c)y—Umits—quatitative description:

)
) Result: qualitative description.
)
d)

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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b) Result: qualitative marks and certifications.
c) Units: qualitative type.
d) Example: produced in an ISO 9001 certified factory.

5 Product specification

5.1 General

easurements and observations made about a product. Together they form a produg

pecification.

false advertising claims.
o/ Warranty requirements set a minimum level of user protection from early failure.

o/ Performance criteria set a recommended level of service and features.

Hach criterion in a specification refers to a particular aspect of the (product, as listed in 4.2
gnd requires a minimum level of quality, service, or performance.

The standards, requirements, and performance criteria shouldbe appropriate for the goals @
the organization or individual who is using them as a framéwork for quality assurance an
should consider the following factors:

availability of products on the market with the necessary quality and performance;

ability of buyers to pay for the products;

diversity of end-user needs;

tolerance for manufacturing variation.

(Glause 5 describes the framework for standards, requirements, and performance criteria i
deneral and offers insights on th&’ best practices for creating a product specification.

>

nnex A presents an examplécspecification for off-grid lighting market support programm
qualification.

8.2 Applications

Aroduct specifications that include some combination of quality standards, warrant
requirements, . and performance criteria can support a broad range of quality assurance need
Table 1 beloew" lists examples of how they are applied depending on the type of qualit
gssurance(QA) framework.

D

¢/ Quality standards set a minimum level of durability and protect buyers and.users from

includes a template product specification followed by guidance on completing each section.

—

—h

— =)

< O
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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 area.

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

§.3

.3

he framework for considering quality standards, warranty yrequirements, and performanc
riteria presented in this document is designed to support broad types of programmes an
institutions in the off-grid lighting market. The following-key principles guide the framework:

.3

| General

.2 Rationale for dividing quality, warranty, and performance

Quality assurance principles

W

j®N

Balance quality and affordability for price-sensitive buyers — it does not matter how we
products perform if the target users cannot_afford them.

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

=

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

Use low-cost, rigorous, targeted tests to match the general affordability requirements fgr
the market and accommodate both incremental and innovative changes to product design.
The 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 buyers tp
assess themselves, like truth-in-advertising and durability.

Focus warranty requirements on providing a baseline of support.

Focus performance criteria on bottom-line user experience metrics like run time angd
brightness;

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

d PEe dliornl. ally d
ections in a specification are described in more detail with notes and guidance.

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

>

product specification has six parts, as follows:

d) Scope defines the applicability and use of the quality standards and/performance criteria.
H) Test requirements defines requirements for test result validity.

d) Product category requirements unambiguously defines the-categories that may b
referenced later.

d) Quality standards lists quality-related aspects and mjnimum or required results for eac
aspect with a tolerance; may be subdivided by product{category.

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

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

5.4.2 Product specification template
5.4.2.1 General

ubclause 5.4.2 is a blank, redgh template for setting quality standards, warrant

=Z 3 (0

ote that in many applications-certain criteria or entire categories of criteria may not appl
gnd should be removed.

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

§5.4.2.2 Scope

~

escribe the.intended use of the product specification. Describe the contents in general an
rovide guidahce on how to use the document.

=

.4.2(3 Test requirements

provided that lists all the pieces that may be specified. It is followed by a subclause

bquirements, and performance-criteria to support the goals of a programme or institutior].

H

—

11

=)

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

)
crew tap, etco):

.4.2.5

he product shall meet each of the criteria listed in the truth-in-advertising (Tabte 2), safet
nd durability (Table 3), power quality for AC products (Table 4), and end-user suppo

(rable 5) tables.

Quality standards

Table 2 — Truth-in-advertising tolerance

—_ e~

numeric ratings

Others, if applicable

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

Other numeric Multiple Define the tolerance for deviation from ratings.

ratings tolerance

Overall truth-in- Multiple Include«an overall description of the requirements for truth-in-
advertising advertisiyig that may not be covered by the requirements above.
statement

Table 3 —Safety and durability standards

Safety or durability
criterion

Aspect(s) considered
im assessment

Product category
(form factor
and/or technology)

Requirement

Uevel of water exposure
frotection (overall,

technical, or enclosure=
g

nly)

472.3.1 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

Category 1

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

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

Category 2, Category 3,
etc.

Define level of protection in
terms of water protection
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,

functionalify and cafaf,

|
I\|/Iechanical durability —
qtrain relief

4.2.3.8 Strain relief
durability

Products with connectors

Define maximum number-o
failures out of the numbér
that are tested for.damage,
functionality, apd‘safety.

Workmanship

4.2.3.9 Wiring quality

All products

Define maximtsim number o
samples with"bad solder
joints,poor wiring, etc. out
of the number that are
tested.

Qperating input voltage
renge

4.2.4.1 Operating input
voltage range

All products

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

Define voltage range and
maximum allowable voltags
for testing, if different from
recommendations in Table
K.2.

Jumen maintenance

4.2.6.1 Lumen maintenance
(LED)

AIKLED products

Define maximum number o
samples that may fail
specified lumen
maintenance criteria out of
the number that are tested.

Cycling durability

4.2.6.2 Cycle life
(fluorescent)

All CFL or linear fluorescent
products

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

$afety ratings

4.2.2.5 Othervisual
screeningwresults

4.2.7"Self-declaration
aspects

All AC products

Define any safety ratings,
markings or certifications
required for AC products.

3

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

)

Table 4 — Power quality standards for AC products

Powen quality criterion

Aspect(s) considered in
assessment

Product category (form
factor and/or
technology)

Requirement

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.
5.4.2.6 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
Maintenance and 4.2.2.4 Warranty Define minimum warranty requifements (length,
warranty terms information components covered, etc.)
Service capabilities 4.2.7.2 Warranty Define “on the ground’,requirements for warranty service
coverage (typically only for projetts in a specific location)

§.4.2.7

Performance criteria

n addition to meeting the quality standards and~warranty requirements, the product sha
meet one of the lighting service criteria (Table 7).

Table 7 — Lighting service criteria for performance assessment

Light output criterion

Aspect(s)

Requirement

General illumination
service

4.2.5.1 Lumijnous flux
output

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

Luminous efficacy

4.2.5.2 buminous efficacy

Define minimum luminous efficacy (Im/W) and
compliance tolerance.

Other illumination Various Define minimum performance for other aspects, such

requirements as colour rendering, colour temperature, light
distribution and illuminance characteristics

Usability requirements Various Define minimum requirements related to usability,

such as flicker and warm-up requirements.

§5.4.3 Jolerances

Tolerances are an allowable deviation from the target value for a particular criterion in

A

1 n e b (] b £ ) (! o Y o L ) £ o ) -
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1

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)

b)

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

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

5.4.4 Quality standards criteria
5.4.41 General

Jubclause 5.4.4 describes’ the quality standards aspects and gives guidance on how tp
implement a quality standard.

There are severalreategories of quality criteria listed below. For each category, it is importart
for a set of quality standards to specify the following information:

measurement irom a partcurtar value. Often It 15 alfowable for the test result to deviate, |
one “direction” but not the other. For instance, it is allowable to over-perform on the“ruh
time but not underperform. There may also be a tolerance defined for variability bétwee
samples.

=

In 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;
Xtarget is the target value;

Xmeas is a measured value or the average of theimeasured values for each sample.

Boolean: aspects that are described in terms ofpass/fail” (e.g. switch test) should have
tolerance defined in terms of the number of allowable failures out of a set number of trial
or tests. Note that the statistical power_‘of Boolean results for predicting populatio
pass/fail rates is not very high with small\sample sizes. Therefore, it is not possible t
accurately predict population failure rates - for a particular aspect from a small sample sizg
and it is often appropriate to allow_some small but reasonable failure rate to avoid fals
negative results.

O D O U

L

Which-aspects are referenced by the criteria?

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

Which product categories are subject to each criterion if there are differences acrosp

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
uncertainty due to the
system-level naturg“ofithe
aspects.

advertising statement

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

“Each description{of.the
product that appears on
the packaging,. inside the
package, and in any other
media should be truthful
and accurate. No
statements should
niislead buyers or end
users about the features
or utility of the product.”

Other numeric ratings Multiple The tolerance between n/a
tolerance the rated performance
and measured
performance.
Overall truth-in- Multiple Describe the general It is important to lay out a

broad expectation of
truth-in-advertising and to
interpret it on a case-by-
case basis.

—]

able 9 includes notes with guidance\on aspects that are often part of a truth-in-advertisin
heck because they are commonly. advertised.

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

$]

Aspect(s)

Remarks

4.2.5.1 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.

4.2.5.4 Light distribution
characteristics

Peak illuminance at a specified distance is often advertised in lieu of luminous flux.
It is important to carefully adjust the test result to match the distance specified in
the advertised value using known light propagation relationships (“inverse square

law”).

4.2.371 Water protection —
enclosure

4-2°2 2 \N ot H
T

Ensure that there is no information that misleads consumers about the level of
protection afforded them by the combination of the enclosure and other water

protection systems.

2\ aterprotection
circuit protection and
drainage

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.

I

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

Table 10 — Safety and durability criteria for quality standards

Safety or durability
criterion

Aspect(s) considered in
assessment

Standard specification

Remarks

evel of water exposure
rotection (overall,
Bchnical, or enclosure-

nly)

o~ 15 =

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
Frequent.rain

Permanent outdoor
exposure

The degree of protection
should include
consideration of product
category and expected
éxposure.

Specify the aspects that
may contribute to the level
of water exposure
protection by choosing an
overall, technical, or
enclosure-only criterion.

Rhysical ingress protection

4.2.3.3 Physical ingress
protection

The_required level of
physical ingress protection
infterms of the minimum IP
Class.

Degree of protection should
include consideration of
product category and
expected exposure. Also,
consider how connectors
will be incorporated. Most
external power connectors
are not protected above
IP2x.

echanical durability —
hipping vibration

4.2.3.4 Shipping vibration
durability

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

Failure allowance should
consider Boolean nature of
results.

Mechanical durability —
doosenecks

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 products
with goosenecks.

Mechanical durability/—
donnectors

4.2.3.6 Connector durability

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

Failure allowance should
consider Boolean nature of
results.

Mechanical durability —
qwitChes

4.2.3.7 Switch durability

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

Failure allowance should
consider Boolean nature of
results.

Success rates).

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
K2

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-proiect)lorif
g 7

requirements differ from
values in Table K.2.

Jumen 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 rate
of use and desired_product
lifetime.

Cycling durability

4.2.6.2 Cycle life
(fluorescent)

The required success rate
for functionality.

Failure [allowance should
cansider Boolean nature of
results.

$afety ratings

4.2.2.5 Other visual
screening results

4.2.7 Self-declaration
aspects

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

Lighting appliances shall
meet the safety
requirements of IEC 60598
1 and IEC 60598-2-1 for
class Il luminaires suitable
for mounting on a
flammable surface.

N

.4.4.3.2

Water exposure protection considerations

he specifying organization should consider,several factors when establishing water exposur
rotection requirements for solar lighting products. The product category (as outlined in 4.1) i
rimarily responsible for determining these requirements, as some products are more likel
nan others to be exposed to water based on the product design. Cost is also a consideratior]
s products designed to be resistant to higher levels of water exposure are often mor
xpensive because of the additional manufacturing costs associated with sealing th
nclosure or internal circuit elements.

O DO Q T T

—]

able 11 describes howj‘various levels of water protection are determined based on
ombination of laboratory test results, product design and manufacturing information, an
onsumer information.* The levels of protection are the following:

O 0

no protection;

occasiaenal rain;

frequent rain;

permanent outdoor exposure.

< U W

W W<

2\

he 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
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Product category Recommended level Remarks

of water protection

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.

Ol 1 D rs +dl Oatdd 1 =i £s L H3 1 o) tol rs I

tteeer-onty Rermanent-eutdest tteeer-onrtiproguets—{e-g—seeurity-Heghts)are—eeriattobe
exposure exposed to rain and should have a high degree of water
exposure protection.

.4.4.4 Power quality criteria for AC systems

ED and fluorescent lights often include electronic ballasts or drivers, which ‘can have lo
ower factors and can introduce harmonic currents into an AC power system!Especially whe
lighting is a large proportion of the total load on the power system, products with low powg
factor can result in inefficient utilization of generation capacity, while excessive harmoni

urrents can reduce the efficiency and lifetime of power distribution isystem components (e.g.

transformers and generators) and can introduce distortion in the“system voltage waveform

egatively affecting other devices connected to the powerfsystem. Power quality criteri
([rable 12) should be established to avoid these impacts.(As with safety and durability, th
pecifying organization should balance the power quality requirements with the cos
implications, considering the intended applications, if known, of the products under test. Fd
gxample, products intended for use in hospitals may-require stronger power quality criteri
nan those for use in residences.

—

Table 12 — Power quality criteria for quality standards

T = D <

W ~ U U .

Power quality criterion

Aspect(s) considered
in assessment

Standard specification

Remarks

Power factor

4.2.4.3 Powefdfactor

Minimum acceptable
value

Applies to AC products
only.

Current total harmonic
distortion

4.2.4.4°Current total
harmanic distortion (THD)

Maximum acceptable
value

Applies to AC products
only.

§.4.4.5

(rable 13):

Hnd-user support criteria describe the
ndicators) that'enables end-users to maintain and fully realize the potential of a devic

End-user'support

information

(labelling,

instructions,

and built-i

=)

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

product design,
utilization, and
care

Packaging and
user’'s manual
information

for end-user
information.

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

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
information may have implications for the required
level of quality in another criterion (e.g. advisingthe
user to protect the device from exposure to water on
the packaging or in the user’s manual may warrant a
reduction in the requirements for water protection
defined by 4.2.3.1 and 4.2.3.2)

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 Jights). As with
requirements for consumer-faging information, these
requirements should be added\with care to avoid over-
prescribing.

N

Table 14 — Criteriafor warranty standards

.4.5 Warranty requirements criteria

Warranty requirements are generally narrow in scope, focusing on the minimum duration angd
goverage for product warranties. In situations where there is a specific need for service in

particular location, service capabilities may be added to the warranty requirements. Table 14
lists criteria that are included in a warranty standard.

1 )

End user Aspect(s) Standard Remarks
support considered in specification
criterion assessment
Maintenance 4.2.2.4 Minimum Define the minimum warranty terms with consideration
and warranty Warranty warranty for the implications on availability of service and
terms information duration and reasonable expectations for guaranteed lifetime.
coverage.
Service 4.2.7.2 Minimum These requirements typically should be specifically
capabilities Warranty availability of tailored to each location.
coverage service to end-
users in a
particular
location
§5.4.6 Performance criteria
9.4.611 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
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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

requirements

or\acceptable
methods of
flicker, warm-
up, and glare
mitigation.

Lighting Aspect(s) Target Remarks
service considered in specification
criterion assessment
General 4.2.5.1 Minimum Set the target high enough to meet|dgeneral
illumination Luminous flux luminous flux. illumination needs, considering the ‘affordability trade-
service output offs and the size of spaces typically lit in off-grid
households.
Luminous 4.2.5.2 Minimum Set the target high enpugh to ensure that poor-quality
efficacy Luminous luminous products are not included, considering the affordability
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 Acceptableréevels or ranges need to consider
illumination or acceptable preferepees and requirements of the intended users.
requirements ranges for
colour
rendering,
colour
temperature,
light distribution
and luminance
charactefistics.
Usability Various Maximum levels | Acceptable levels or methods need to consider

preferences and requirements of the intended users.

Tlable 16 lists some benchmarks for lighting service requirements that may be helpful fo
getting performance criteria.

-


https://iecnorm.com/api/?name=2c2f0d153ffc50cb9f1a63daa56d329b

IEC TS 62257-12-1:2020 © |IEC 2020 - 35—

Table 16 — Lighting service benchmarks

Service type / context Service level Remarks and source

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

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 Neir expectations (Lignting Alrica).

Seneral illumination from typical fuel |10 Im to 30 Im Unpressurized fuel based lighting (candles, “wick”
ased lighting lamps, and hurricane lamps) provide a range of lighting
service from 10 Im to 30 Im.

Seneral illumination from a 60 W 900 Im This is representative of typical minimum_lighting
ncandescent light bulb (or 15 W CFL) service levels in grid-connected homes and businesses.
Reading (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,.003).

Seneral illumination in public 100 lux to From a review of lighting standards (Mills, E. and N.
uildings (industrialized country 700 lux Borg, 1999. Trends in Ré¢éommended Illuminance
tandards) Levels: An International"€omparison Journal of the

Illuminating Engineéring Society, Winter 1999)
Seneral detail-oriented work 1 000 lux From a review of lighting standards (Mills and Borg
industrialized country standards) 1999)

urther, the following notes provide some guidance on choosing an appropriate luminou
fficacy. The efficacy for LED products can bemeasured for an individual LED lamp or for
omplete lighting system. The numerical value of the efficacy measurement will reflect th
arious efficiencies of the components incléded in the test, and while a high efficacy numbeg
5 a good measure of the lighting value of the product it is not the only measure of quality.

< 0O d M

ED technology is capable of produging LEDs with component efficacy (i.e. the efficacy of th
ndividual LEDs) greater than 20Qm/W. The electrical losses of the LED driver and othsg
lectronics in a complete lighting system, combined with optical losses from lenses an
iffusers, will result in a system~efficacy well below this value. Diffusers, for example, are les
fficient than transparent.optics but may be preferable in applications where user comfort an
lare control are considered important. LED products with system efficacy of more tha
00 Im/W are generally.acceptable, particularly where the optics have a strong influence o
ne appearance of-the'light. As LED technology continues to improve, system efficacy is als
kely to improve-and higher efficacy requirements may become appropriate.

=0 O O D = —

= ="

@FL technglogy is capable of producing CFL lamps with lamp efficacy (i.e. the efficacy of th
@GFL bulb and ballast) of more than 70 Im/W. Low quality CFLs have efficacies less tha
40 ImMIf lamp shades or optics are included in this measurement the efficacy will be lowe
though/ CFLs do not emit concentrated light and so do not require as much glare control a
UEDs.

= W WU U7

O 0O J 0 O = D
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6 Quality test method (QTM)

6.1 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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6.2 Applications

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 QT resUNs to qualify Tor market support. AcCept QT M results from any
accredited laboratory.

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 results
from any accredited laboratory.

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

[rade regulation Require QTM results to trade policies such as tax exemption'or importation
requirements. Accept QTM results from any accredited, laboratory.

6.3 Sampling requirements

—]

he product samples should be selected and shipped {o\the test laboratory according to th
andom sampling guidelines outlined in Annex D. Théyrecommended number of samples t
grocure for QTM testing is 18.

1%

_1
O

6.4 Laboratory requirements

The test laboratory should be properly traihed to undertake the test methods described belov
nd accredited by a recognized acerediting body (e.g. an International Laborator
ccreditation Corporation [ILAC] MRA signatory). The measurement equipment should b
alibrated against reference instfdments annually, or as directed by the equipmer
anufacturer or laboratory accreditation organization.

—_. D < <

.5 Testing requirements

ach of the aspects,listed in Table 18 should be measured where they are applicable to a
roduct. It is not necessary that each aspect be measured on each sample under test, but it is
portant to note.in the test results which samples were the source of each result in ah
nambiguous way. A general description of the test method family for each aspect is listed fdr
formative purposes only.

or products with multiple settings, at least one set of test results should fully characterize th
erformance on the highest light output setting. At least one other set of test results shoul
hardcterize a setting with lower output. Additional settings may be measured at th
discretion 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
ackaging and user’s manual 4223 All products 1 Visual screenin
information
(Varranty information 4.2.2.4 All products 1 Visual screening
Dther visual screening results 4.2.2.5 All products 6 Visual(Screening
Product durability and workmanship [4.2.3
hispects
(Vater protection — enclosure 4.2.31 All products 1 IP class
assessment
(Vater protection — circuit protection and [4.2.3.2 At the request of 1 n/a
rainage the testing client
Physical ingress protection 4.2.3.3 All products 1 IP class
assessment
Bhipping vibration durability @ 4.2.3.4 All products (if 6 Durability
required by
programme)
500seneck durability 4.2.3.5 Products with a 6 Durability
gaoseneck
Connector durability 4.2.3.6 Products with 6 Durability
connectors
Bwitch durability 4.2.3.7 Products with 6 Durability
switches
btrain relief durability 4.2.3.8 Products with 6 Durability
cords
(Viring quality 4:2.3.9 All products 6 Visual screening
Electrical characteristics 424
Dperating 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
Current’total harmonic distortion 4.2.4.4 All AC products 6 Power
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
Vldllallty UUVUIGsU 4.2.7.2 AO IUqU;IUd by III’G Sc:f |cpu|tcd
programme
[hird-party marks and certifications 4.2.7.3 All products n/a Self-repafied

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

6.6 Recommended test programme
§.6.1 General

q.6.1.1 Overview

—]

he following programme is one strategy to accomplish ‘all the tests in a timely manner.
igure 1 illustrates the recommended flow for the programfae of tests.

I

[ Product sampling ]
v
-

Sample intake and Manufacturer ) ] ;
Test Prep [ shipping inspection ]—)[ inforrhation Visual screening ]—)[ Sample preparation ]

\&

Group A

Group B

Spare
or spares

Lumen maintenance -
ST i (Cesotogerane | (T8 seiecon |
¢ cycling +
[ Ligntdistribution” | [Mechanicaldurability

¢

[ AC power quality ]

w

[ Report preparation ]

IEC
Figure 1 —- Recommended sequence of testing for QTM

6.6.1.2 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.
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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

iflentification during the testing process, and placed into batches.

§6.6.1.3.3 Manufacturer self-reported information

=

I{ it has not already been done, the manufacturer (or their proxy) should be contacted to as
br self-reported information that is outlined in Annex C and to inform them the tést sample
were received.

—h
1

6.6.1.3.4 Visual screening

The visual screening should be done before any other tests andibefore the samples ar
Itered to prepare them for other tests. The visual screening, procedure is presented i
nnex F.

I Q
> D

6.6.1.3.5 Sample preparation

fter the visual screening, prepare the samples for{urther testing, following the procedures ip

A
Annex G. All samples, except for spares, shall be‘prepared.

6.6.1.4 Group A tests
§.6.1.4.1 General

.6.1.4.2 Light output test

—

he light output test is not stricily on components, but of a system including a driver, ligh

.6.1.4.3 Light distribution test

ike the light output test, the light distribution test is not strictly on components, but of a
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.6.1.4.4 Power consumption and power quality

he ,power consumption and power quality test is performed on all products;

= W

eren oNns O he or [)
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.

G.6.1.6 Group C / potentially destructive tests
§.6.1.6.1 General

N general it is best to save destructive testing to the end of the test programme)to ensur
jufficient samples are available in other tests. These tests may be performed on spar
amples or Group A or B samples that have finished all other testing.

W W

6.6.1.6.2 Input voltage range test

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

.6.1.6.3 Mechanical durability test

is preferable to do durability testing (switches, conneetors, gooseneck, and vibration tests
n the spare samples that have not been altered faf testing. However, it is often infeasible t
ccomplish this if the unadulterated spares are required for other tests. In this case, the leas
odified samples from Group A or Group B should be used. The mechanical durability tes
rocedure is presented in Annex N.

—, o~ U ~—

.6.1.6.4 Physical and water ingress protection test

hysical and water ingress protection shall be assessed on a sample that has the leas
mount of impact or adulteration®from the testing process. Unused spares should be th
referred samples for this assessment. The physical and water ingress protection teg
rocedure is presented in Annex O.

— W =

.6.1.7 Report preparation

fter testing is complete and the results are validated, a report is generated and checked fdr
ccuracy before.submission to the client.

.6.2 Reporting

he report for QTM testing should support any activities that depend on the information from
TM testing.

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 test
results done at a specialty IP test laboratory);

e) annexes that include supplementary images and/or other supporting information;
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f) annexes that indicate manufacturer-provided information and self-reported evidence (e.g
certificates of compliance).

7 Market check method (MCM)

71 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

1T ihe WTIVITests. The 1ests are designea 1or use In wne ronowing situations.

o/ when a programme wants to monitor the ongoing quality and performance of previousl
tested products;

o when there is suspicion that products on the market are substandard compated to thos
that were originally tested for programme qualification or the production of a standardize
specification sheet;

o when a product is partially updated and an update is required for a standardize
specification sheet.

NICM testing may be implemented as a two-stage process. In the first stage, which is referre
tp as a Primary Check Test (PCT), the QTM (Clause 6) is used-with a sample size betwee
two and six, though products are randomly sampled as outlineéd in Annex D. A typical primar
gheck test will use a sample size of two.

results from these tests meet or exceed performance from prior QTM testing, no furthg
dction is required. However, if the results indicate_possible deficiencies relative to the qualit
standards and/or prior QTM test results, additional testing may be used to confirm th
roblem. This subsequent testing, which is referred to as Secondary Check Testing, will focu
nly on the aspects of the product that @ppeared to have deficiencies according to th
rimary Check Testing results. The required sample size for Secondary Check Testing usin
he MCM should be the same as thosesrequired for QTM testing of the same aspect (see 6.9
able 18).

== T 0T

>

gdspects, a programme may,_choose to forego the first stage of Primary Check Testing an
donduct targeted Secondary Check Testing on only those aspects.

7.2 Applications

ICM tests may ‘\have a narrower focus than QTM results — they can be targeted fg

able 19 lists* examples of how MCM tests are applied depending on the type of qualit
ssurance~framework.

Table 19 — Applications of MCM results

Iternatively, if a product is partially updated or only suspected to be substandard in particulgr

N
determining if, a-~deviation has occurred from previous QTM results for particular aspectq.
1
3

W

jon

=]

- QDU T =

|
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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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7.3 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.

T-
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tywo spares. The recommended number of samples for Secondary Check Testing will depen
dn 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 methods described belov
gnd accredited by a recognized accrediting body (e.g. an ILAC using MRA. signatory). Th
measurement equipment should be calibrated against reference instruments annually, or a
directed by the equipment manufacturer or laboratory accreditation organization.

7.5 Testing requirements

m

ach of the aspects listed in Table 20 should be measured where they are applicable to
groduct. It is not necessary that each aspect be measured ,on’each sample under test, but iti
portant to note in the test results which samples weré the source of each result in a
nambiguous way. A general description of the test méthod family for each aspect is listed fg
informative purposes only.

or products with multiple settings, at least one\set of test results should fully characterize th
erformance on the highest light output setting. At least one other set of test results shoul
haracterize a setting with lower output. Additional settings may be measured at th
iscretion of the test laboratory.

Table-20 — MCM testing requirements

b <

— D U U

W D

Aspect Reference Applicability | Sample size | Test classes | Test method
family
Product design, manufacture; 4.2.2
aind marketing aspects
\rrangement of components 4.2.2.1 All products 1 A Visual
screening
Lighting system:information 4.2.2.2 All products 1 A Visual
screening
Packaging and user’s manual 4.2.2.3 All products 1 A Visual
nformation screening
[Varranty information 4.2.2.4 All products 1 A Visual
SCTEeemng
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
Btrain relief durability 4.2.3.8 Products with 2 A Durability,
cords
[Viring quality 4.2.3.9 All products 2 A Visual
screening
Electrical characteristics 424
Dperating input voltage range 4.2.41 All products 2 A Input voltage
range
Power consumption 4.2.4.2 All products 2 A Power
consumption
and power
quality
Power factor 4.2.4.3 All AC 2 A Power
products consumption
and power
quality
Current total harmonic distortion 4.2.4.4 All AC 2 A Power
products consumption
and power
quality
Photometric performance 4.2.5
measures
Luminous flux output 4.2.51 All products 2 A Luminous flux|
Luminous efficacy 4.2.5:2 All products 2 A Luminous flux|
Full width half maximum (FWHM) [4.2:5.3 All products 2 A Light
hingles distribution
Light distribution characteristics 4254 All products 2 A Light
distribution
Colour characteristics 4.2.55 All products 2 A Luminous flux|
Photometric durability) 4.2.6
measures
lumen mainteftance 4.2.6.1 LED products 2 A Lumen
maintenance
Cycle life 4.2.6.2 Fluorescent 2 A Cycle life
products
pelf-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

hese quality standards, warranty requirements, and performance criteria are appropriate-fg
ualification for market support programmes that support energy access for broad sets_of end
sers with low to middle incomes who are off-grid in the developing world. The_target end
sers for market support programmes are typically cash-poor and will benexpected t
urchase qualifying products outright or under financing terms.

=

|®)

hese quality standards, warranty requirements, and performance. criteria are alsp
ppropriate for qualification to provide products for a bulk procurement programme wher
roducts will be offered to end-users at a substantially discounted rate.

1%

his is a bi-level qualification document. For market support{pregrammes, meeting only th
uality standards and warranty requirements provides access to basic programme service
nd incentives. Extended services and incentives are available if the performance criteria ar
et. For bulk procurement programmes, products areirequired, at a minimum, to meet th
uality standards and warranty requirements. The ‘performance criteria can be used a
dditional requirements or treated as optiopak to differentiate competing producty.
erformance criteria are dependant on applicationvand the state of the technology at the tim
these criteria are applied — the values provided. in this document are examples and should b
tailored appropriately to meet a programme’s needs.

g W O W

W

he aim of these quality standards is to-protect end-users from early failure and ensure thg
dvertised information is valid. The warranty requirements provide a baseline of support. Th
oal of the performance criteria is\t0 ensure users receive service levels that are at least a
ood as the incumbent technology — fuel based lighting.

U (D —~+

OTE Annex A is meant to betan informative example, with a structure and set of standards and performanc
cfiteria based on experiencelinja particular context. It is expected that programmes that reference this documer
ill tailor a product specification to meet their needs.

— (D

.2 Test requirements

Ipitial qualifieation under these standards and performance criteria requires QTM test result
lause.6)! Ongoing qualification is subject to successful market checks according to th
arket’check method (Clause 7). Full re-testing with QTM is required after two years.

w

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.
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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

advertising statement

packaging, inside the package, and in any other media
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

Safety or durability
criterion

Aspect(s) considered in
assessment

Product category

Requirement

Overall water exposure
protection

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 to
rain.

Outdoor @nly

Protection from
permanent outdoor
exposure.

Physical ingress
protection

4.2.3.3 Physical ingress
protection

All except outdoor only

Minimum of IP 2x
protection.

Outdoor only

Minimum of IP 5x
protection

Mechanical durability —
shipping vibration 2@

4.2.3.4 Shipping vibration
durabiljty

All products as required
by programme

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

Mechanical durability —
goosenecks

4.2:315 Gooseneck
durability

Any with gooseneck

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

Mechanical durability.—
connectors

4.2.3.6 Connector
durability

All products

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

Mechanical durability —
switches

4.2.3.7 Switch durability

All products

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

Mechanical durability —
stfain relief

4.2.3.8 Strain relief
durability

All products

Maximum failure rate for
functionality is 1/6; 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
voltage range

All products

Maximum failure rate for
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
screening results

4.2.7 Self-declaration
aspects

All AC products

Lighting appliances shall
meet the safety
requirements of

IEC 60598-1 and

IEC 60598-2-1for/class Il
luminaires sGitable for
mounting on a flammable
surface.

@ 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.

Table A.3 — Power quality standards for AC products

Power quality criterion

Aspect(s) considered in
assessment

Product category (form
factorand/or
technology)

Requirement

Power factor

4.2.4.3 Power factor

AllLAC products

20,9

Current total harmonic
distortion

4.2.4.4 Current total
harmonic distortion (THD)

All'AC products

< 20 % (relative to
fundamental)

= -

bquirements.

A.4 Warranty requirements

Table A.4 — End-user support requirements

he product shall meet each~of the criteria listed in Table A.4 to meet the warrant

Support type Aspect(s) Requirement
Maintenance and 4.2.2.4 Warranty End-users are provided at least 12 months of warranty
warranty 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.


https://iecnorm.com/api/?name=2c2f0d153ffc50cb9f1a63daa56d329b

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

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.
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Annex C
(normative)

Manufacturer self-reported information

Having proper manufacturer information is important for communication throughout the testin

¢

n
r
d

IEC TS 62257-12-1:2020 © |IEC 2020

(.2 Outcomes

rocess as well as for understanding key product information and any certifications_th
nanufacturer’s facility or product may have. To this end, there are three categories of sg¢lf
bported information: manufacturer information, product information, and manufacturer—self
eclaration regarding either the manufacturing facility or the product.

he manufacturer self-reported information outcomes are listed in Tableg"C’1.

Table C.1 — Manufacturer self-reported information'6utcomes

1 D Q

Metric

Reporting units

Related aspects

Notes

Manufacturer information

Varied

4.2.7.1 Product-and
manufacturerinformation

Record all provided
manufacturer information

Product information Varied 4.2.7.1 Product and Record all provided
manufacturer information product information
Self-declaration Varied 4.277.3 Third-party marks Record all manufacturer

=2 0

hodifications.

information and certifications or product certifications
¢.3 Solicited information
Hollow the recommendations supplied in the manufacturer self-reported information procedurg

f IEC TS 62257-9-5. All of ;the information listed should be requested, with the followin

) The method in IEC TS 62257-9-5 is relevant for off-grid lighting products consisting of
light source, energy storage device, and energy generation device; therefore, an
information listed in I[EC TS 62257-9-5 that is not relevant for stand-alone off-grid lamp
or lighting.appliances shall not be requested.

) The nominal drive voltage and operating voltage range for the stand-alone off-grid lamp @
lightingyappliances shall be requested, as this is key information for the test laboratory a
well-as the consumer.

<O

U << WU

-

7
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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 maintainin

t

—]

.2 Test outcomes

ne test method’s fairness and credibility.

he product sampling outcomes are listed in Table D.1.

Table D.1 — Product sampling outcomes

Metric Reporting units Related aspects Remarks

Sample type Retail/warehouse n/a --

Sample procurement Agency name n/a The third-party agency

agency that procures the samples

Sample procurement Name n/a The name of the person

agent that procures the samples

Sample procurement date | Date n/a --

Sample procurement Address(es) WE! -

address(es)

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

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

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

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

= -

.3 Related tests

esting is¢predicated

D4/ Procedure

upon the product samples already being procured, shipped, an

bceived(at the test laboratory or laboratories.

N

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



https://iecnorm.com/api/?name=2c2f0d153ffc50cb9f1a63daa56d329b

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

Annex E
(normative)

Power supply requirements for testing

E.1 Background

Several of the test procedures replace the system battery or other power source with a DC

equency than is standard for the country where the tests occur. Electronic testing hardwar
hall be selected and configured so as to correctly simulate the electrical operating condition
that a DUT will experience in real world operation.

jower supply, while others may require testing an AC system at a different operatin
f

(mnl

xamples of problems that can occur with electrical test configurations includerthe following:

voltage drops from the resistance of test lead wires;

electronic noise in the lead wires from either the DUT or the test enyironment;

AC waveform harmonic distortion.

Jome products will include wiring and/or wiring instruction§_that can help determine th
gpecifics of a test setup. In these cases, the test operatorshould follow these directions a
dlosely as possible to provide a test setup that will replicate the most common configuration g
the DUT when placed in real world service.

E.2 Related tests

Annex E is related to Annex | (light output), Annex J (light distribution), Annex K (input voltag
inge), Annex L (lumen maintenance)y”’ Annex M (cycling), and to Annex P (powsg
onsumption and power quality).

o

E.3 Equipment requirements

.31 DC systems

C power supplies shall be capable of delivering stable, accurate DC inputs to the DUT. Th
ower supply shouldshave a voltage readout resolution of 0,01 V or smaller and a currern
padout resolutien-ef 0,001 A or smaller. The voltage applied to the DUT shall be regulated t
ithin 0,2 % of the readout value during photometric measurements and within 3 % for th
uration of AUmen maintenance tests. The current readout shall have an accuracy of £1 % g
etter.

i o N u |

oo <

g.3:2 AC systems

g
B
5

—n @) D

U

—

= W U ~ U

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.

e 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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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.

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

O -0

< —

nonsmusodat—waveform. Deviations from a smusordat—vottage wavefornT cam ave
significant effect on the results of the AC power quality test (Annex P).

he output voltage from the AC power supply equipment shall be measured withca devic
apable of performing a true rms voltage measurement with an accuracy of +1,0%. Thi
inctionality may be integrated into the power supply equipment, or a voltmeter, “multimete
r similar device may be used.

.4 Reporting

he test report shall state the type of power supply used (e.g. DC{power supply, AC true sin
ave inverter, utility power) and the nominal voltage and frequehcy.

=

[2mY%

()
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Annex F
(normative)

Visual screening

F.1 Background

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

=N

he DUT’s components, materials, and utilities are categorized and, in some cases, evaluate
his test provides a thorough qualitative and quantitative assessment of the DUT as ‘receive
om the manufacturer and assigns a unique identifier to each sample. The DUI%s operatio
ut of the packaging is documented before any modifications are made for subsequent tests.

j®N

O =h -
-

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
manufacture, and specifications
marketing
DUT information Varied 4.2.2 Design, Record dimensions and
manufacture, and qualitative descriptors
marketing

4.2.7.1 Product and
manufacturer information

Internal DUT inspection Varied 4.2.3 Durability and Describe/document wiring
workmanship and electronics fixtures

Internal DUT inspection Number of defects 4.2.3 Durability and Record the number of
workmanship soldering and/or

electronics quality defects

H.3 Related tests

Annex F jis\hot related to any of the other annexes.

K.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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