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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 12-1: Selection of lamps and lighting appliances

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatio i atlo compijising
aJl national electrotechnical committees (IEC National Committees). mote
i 5. To

jons,
“IEC
sted
non-
psely
d by

2) onal
m all

3) onal

IEC
ublications is accurate, IEC cannot be any
isinterpretation by any end user.

4) tions
ence
ed in

the latter.

5) IEC itself does pot provige any a ’ . Independent certification bodies provide confofmity
assessment ser i ¥to IEC marks of conformity. IEC is not responsible fot any
sprvices carried out’by indgpen

dve the tatest edition of this publication
ire€tors, employees, servants or agents including individual experty and
and IEC National Committees for any personal injury, property damage or
atgoever, whether direct or indirect, or for costs (including legal fees)| and
ng \ut _of the publication, use of, or reliance upon, this IEC Publication or any other| IEC
6rmative references cited in this publication. Use of the referenced publicatiops is
ttention ‘is~drawn to“the possibility that some of the elements of this IEC Publication may be the subjgct of
pptentrights. IEC shall not be held responsible for identifying any or all such patent rights.
Thel_main task of IEC technical committees is to prepare International Standards| In

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

Specification when
+ the required support cannot be obtained for the publication of an International Stand
despite repeated efforts, or

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

ard,

the

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 second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

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

e Overall, the narrow focus on the needs of bulk procurement programmes has been shifted
to a wider framework for structuring quality assurance using appropriate methods for a
range of stakeholders including governments, manufacturers, buyers, and others.

e The document structure has been revised, with modular methods given in annexes.

ormative references and definitions have been added to support the new document

tructure.
. he scope has been expanded from self-ballasted compact fluoreste to include
C products and lighting appliances with LED, compact fluorescen in oresg¢ent

ight sources.
e Beveral key test procedures have been created or modified;
+ manufacturer self-reported information;
+ random product sampling;
+ visual screening;

1+ light output, distribution, and maintenanc

T+ cycling test for fluorescent lig
T+ input voltage range;
+ mechanical durability;

1+ physical ingress and

This
seri

ohjunction with other parts of the IEC 62257

The based on the following documents:

\QnMraft Report on voting

8}'941/DTS 82/995/RVC

Full|informati ng for the approval of this Technical Specification can be found in
the report on voting indicated in the above table.

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

A list of all paris of the IEC 62257 series, under the general lille Recommendations for
renewable energy and hybrid systems for rural electrification, can be found on the IEC
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.
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The committee has decided that the contents of this publication will remain unchanged until
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,

e replaced by a revised edition, or

e amended

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page i ati indicates

that it contains colours which are considered to t correct
understanding of its contents. Users should therefore pri is/document using a

@

N
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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:

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

e 1{o choose the right system for the right place,
e {o design the system,

o {o operate and maintain the system.

Thepe documents are focused only on technical aspects of r f : icdtion
congentrating on but not specific to developing countries. The i ural
eledtrification. The documents do not describe a range of factors S p jec¢t or

product success: environmental, social, economic, service/apa

Thi§ consistent set of documents arts
corresponding to items for safety, s ‘ hain
objdgctives are to support the capabiliti ¢ . mall
rengwable energy and hybrid off-grid systems s the
off-grid power market.

The|purpose of this part & i i 4 and
lighling appliances foraff-grid etectricity \sys sts.
In addition to supporting™Nhe_x i s by project developers and implementers,
quality assurancg”ean ents
achleve the goa@

Thi§ part of IE€ 6 juct
spegifications (a € i preting test results) and test methods. The intended ugers
of this part ¢f IE - isted below. In some clauses and subclauses of this paft of
IEC|6225 N He application of the subclause contents is offered to help
proVide <ontext user.

e Market support programmes are programmes that support the off-grid lighting market

vith financing;
programmes often use quality assurance to qualify for access to services like

cghsumer education, awareness, and other services. Market supjport

greenhouse gas reduction certifications or other incentives,

access to financing (trade or consumer finance),

use of a buyer seal and certification (government or non-governmental institutional
backing, consumer or “business to business” seals),

participation in a public product information database (for example, standardized
specifications sheets),

access to a business network or trade group,
business support and development services,
access to market intelligence, and

participation in consumer awareness campaigns.
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and

Manufacturers and distributors verify the quality and performance of products from
different batches and potential business partners. Manufacturers and distributors often use
quality assurance plans or requirements to

— support quality control processes at a manufacturing plant or upon receipt of goods
from a contract manufacturer, and

— choose products to distribute.

Bulk procurement programmes facilitate or place large orders for devices from a
distributor or manufacturer. Bulk procurement programmes often use quality assurance to

— provide devices to a particular, relatively small group of end-users whose needs are
understood (fOF example, project developers and Implementers for an electrificgtion
project may include quality assurance requirements in the general specification’of an
electrification project (see IEC TS 62257-3)), and

+ organize a subsidy, buy-down, or giveaway programme that t of
users.

frade regulators are typically government policymakers a iCi ¢raft [and

mplement trade and tax policy. Regulators often use qualit p

+ qualify for exemption from tax or duties, and

+ establish requirements for customs.
Thefe is a range of tests outlined in this part of be
completed in the field by project develgpers wh The
tests and inspections are designed to¢be wide ries,

regions.
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RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

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

1 Seope

Thig part of IEC 62257 establishes the framework for creating a produat specification —| the
basis for evaluating quality for a particular context. Product specifications A inimum
reqyirements for quality standards, warranty requirements, and/6 j ance criteria.
Proqlucts are compared to specifications based on test results and o 3 0 the
proquct. The product specification framework is flexible and s of
diverse organizations and institutions.

Thig part of IEC 62257 applies to lamps and lighting apph grid efectricity systems

that|have the following characteristics:

e The power supply is AC or DC:
+ AC nominal voltages up to 250

+ DC nominal voltages up to 48 V.

be

Eupplied by the testing wer
supply.
e The lamp or lighting clude a battery or energy source (for example, a
bhotovoltaic @ nechanisalgenerator).
Lunfinaires are inclu int efinjfiop” of “lighting appliances” if packaged together with a
lamp intended to S W inaire. Luminaires without lamps are not included in| the
scope of this p i g
2 |Nomnhative rg
Thelfollowing<degumexts, in whole or in part, are normatively referenced in this document|and
are lindispensable its application. For dated references, only the edition cited applies.|For
undpted~ references, the Ilatest edition of the referenced document (including |any

amgndmehts) applies.

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
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: Particular requirements. Section One: Fixed general

purpose luminaires

IEC TS 62257-9-5, Recommendations for small renewable energy and hybrid systems for
rural electrification — Part 9-5: Integrated system — Selection of stand-alone lighting kits for

rural electrification
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CIE 084, The measurement of luminous flux
CIE 127, Measurement of LEDs

IESNA LM-78-07, Approved method for total luminous flux measurement of lamps using an
integrating sphere photometer

IESNA LM-79-08, Electrical and photometric measurement of solid state lighting products

- ol al bl -
3 ITCIIrnS difu UcITIrnmtivIIio

Fo

=

the purposes of this document, the following terms and definitions app

3.1
envjronmental conditions

characteristics, such as elevation, temperature, and humidity, t grformarnce

3.2
lux
S| ¢init of illuminance: illuminance produced on & s square metre Hy a
lum S

[SO

3.3
illuminance
iIIuI:

E
luminous flux received|b a Jria ided by the area of this surface

=]
N
~

Note|1 to entry: In 3 it } jg" expressed in lux (Ix) or lumens per square metre (Im/

[SOURCE: IEC 600

3.4
lumi
lum
quoti

Note

[SOURGEXNIEC 60050-845:1987, 845-01-55]

3.5
full width half maximum

FWHM

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

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

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

3.6

power factor

under periodic conditions, ratio of the absolute value of the active power P to the apparent
power §
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[SOURCE: IEC 60050-131:2002, 131-11-46, modified — The formula and note have been
omitted.]

3.7

active power

P

real power

effective power

under periodic conditions, mean value, taken over one period T, of the instantaneous power p:

T
P=?ijdt
0

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

[SOURCE: IEC 60050-131:2013, 131-11-42, modified — Note 1 to<en \ited.]

3.8
total harmonic distortion
THLC
ratig of the total r.m.s. value of the harmonics (in/this—s hra pic currents , of| the
order n)

Note|1 to entry: i initi P semi wth the relevant standard IEC 61000-2-2.

3.9

IP cllass

IP rating

ingress protecti S provided by enclosures for electrical equipment

aga|nst penetration B
[SOURCE: IE

3.1(
metadata
infofmation tha es a-test result to a specific sample and provides context about the rgsult
(e.gl specifie-test\

[SOURCE! IEC TS 62257-9-5:2013, 3.28]

3.1

multimeter

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

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

3.12
ammeter
instrument intended to measure the value of a current

[SOURCE: IEC 60050-313:2001, 313-01-01]
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3.13

volt

meter

instrument intended to measure the value of a voltage

[SOURCE: IEC 60050-313:2001-07, 313-01-03]

3.14
illuminance meter
instrument for measuring illuminance

[SOURCE: TEC 60050-845:T987, 845-05-106]

3.1
int
holl

Note
devid

Note

[SO

3.1¢
lam
dev
or Iy

3.117

com
nec

3.1§
non
com
ball

Note
but g

3.19

compact fluoresce

CFL
tuby

rating sphere
bw sphere whose internal surface is a diffuse reflector, as non-se

p
ce including a light source intended

minaire

lar fluorescent lamp unit, having a bent tube, which does not include any replaceabl

hting

Ider

are

O a

P257,

e or

inte

[changeable parts

3.20

line

ar fluorescent lamp

straight tubular fluorescent lamp unit that incorporates electrical contacts intended for
connection to a ballast through a lampholder, and which does not include any replaceable or
interchangeable parts
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3.21

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]

3.22
integrated LED lamp

d cadnaolidins o | 2 1A
eviee oo Ty ot CEo gt

components, and intended to connect directly to a power source

bt oo LED deiviar ond thar niical oo chaoaniaal anad-th m I
e oUCtTC T CE D OrtveT, artdd OtToT opuoar, rmroorrarttoart A" a

3.23
nonrintegrated LED lamp

device including an LED light source and other optical, mechanical
and|intended to connect to an LED driver configured to control

nts,

3.24

LED driver

eledtronic device configured to control the output of 2 i g, intended to conpect
direftly to a power source, either packaged along ight. sgurce in an integrated

LEQ lamp or packaged separately from the LED

3.25

cap

basp, en US

part| of a lamp which provid af'supply by means of a lampholdgr or
lamp connector and, in mgst sase ain the lamp in the lampholder

Note|1 to entry: The term|"ba sk nited Kingdom and the United States of Ameriga to

been so shaped that it fulfils the function of a cap. It{may

denote an integral payf of a
engage either a hol

Note|2 to entry: q its ponding holder are generally identified by one or more Igtters
folloyved by a number yhieh inch S inately the principal dimension (generally the diameter) of the cpp in
millimetres. The stang

[SOURCE: IE

3.26
lampholder

device which-hotd
it also provides the

lamp in position, usually by having the cap inserted in it, in which gase
wieans of connecting the lamp to the electric supply

Note| 1, t0 entry: The term "socket" or, when the context is clear, the abbreviation "holder" are commonly jused
inst dof "Iamphr\lrinr"_

Note 2 to entry: See Note 2 to entry 3.25.

[SOURCE: IEC 60050-845:1987:1987, 845-08-24]

3.27

luminaire

apparatus which distributes, filters or transforms the light transmitted from one or more lamps
and which includes, except the lamps themselves, 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

Note 1 to entry: Luminaires that are not supplied with lamps are outside the scope of this part of IEC 62257.
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[SOURCE: IEC 60050-845:1987, 845-10-01, modified — Note 1 to entry has been added.]

3.28

lighting appliance

apparatus which distributes, filters or transforms the light transmitted from one or more light
sources or lamps and which includes all the parts necessary for fixing and protecting the
lamps and, where necessary, circuit auxiliaries together with the means for connecting them
to the electric supply

Note 1 to entry: A lighting appliance can be a luminaire with one or more lamps installed, including luminaires
with integral lamps. A luminaire with no lamp installed or provided is not a complete lighting appliance (and is
outside the scope of this part of IEC 62257).

3.29
devjce under test
DUT
partjcular sample that is being measured or observed

4 [Characteristics of lamps and lighting applianc

4.1 Product categories

Lamps and lighting appliances can be placed jn
expected range of use. It is important i
utilify to the user and will encounter differex

e /Jofpthree cafégories based on their
se pey have different inherent
' ognditions based on their design.

indoogr use only, meaning they are genefally
emi-permanently indoors.

be used indoors or outdoors or both, depending

. st arexdesighed specifically for outdoor use, meaning they |are

4.2
4.2,
Sub ibes aspects of a lamp or lighting appliance for off-grid electricity systems
thatlmay be.measuréd and/or observed to ascertain its quality and performance. The aspgects

are |grouped into categories, and each aspect begins with a description of its relevance. [The
aspects”may be measured and/or observed using test procedures, which are generally
classified as class A or class B. Class A test procedures will generally result in measurements
that are more accurate or less subjective than class B procedures, but class A procedures are
also generally more costly to implement. The appropriateness of class A or class B
procedures depends on the particular aspect and context of the testing. The description of
each aspect concludes with a description of the result from the test procedure, the units, and
an example result. In some cases, multiple pieces of information are grouped in a single
aspect for clarity and concision.

4.2.2 Design, manufacture, and marketing
4.2.2.1 Arrangement of components

The arrangement of components, as in the example below, is a critical aspect to observe
because it determines the product category.
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a) Class A test procedure(s): Annex F — visual screening

b) Class B test procedure(s): n/a

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

d) Units: qualitative description

e) 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 tvnes of light sources—used-in-the product-and-their-arrangement
L I J ™ I R

Thig description is important for understanding the general product design.

a) [lass A test procedure(s): Annex F — visual screening
b) [Class B test procedure(s): Annex C — manufacturer self-reported ifQ
c) Result: qualitative description of the type, number, and arrange

d) Mnits: qualitative description

e) Example: [Photographs attached to test reports], EDs
ounted on a circuit board. The LEDs and board are-encased\i and
Fctached to an Edison screw-type cap, making/the eni 0 a
raditional incandescent light bulb.
4.2.p.3 Packaging and user’s manpQa
Infomation about the packaging, user’s elps
estgdblish a baseline for comparing meaz 5. It

may

a)
b)
c)
the
d)
e) neet

includedin “the \paskage and includes pictograms with explanations in Hindi, English,
French, anthSwahili.

4.2.p.4 Warranty information

The|tefms and duration of warranty coverage provided to end-users are important factorg for
engendering conildence In stand-alone off-grid lighiing and trying to prevent early 1aiure. In
practice, servicing warranties is highly variable depending on the structure of supply and
service chains.

a) Class A test procedure(s): Annex F — visual screening
b) Class B test procedure(s): Annex C — manufacturer self-reported information

c) Result: detailed warranty terms and a concise version that highlights the key points of
coverage and duration.

d) Units: qualitative type

e) Example: [Detailed warranty terms are documented in scanned attachments to test report],
Coverage is against manufacturing defects or under normal use conditions. The product in
general is covered for 12 months from the time of purchase.
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4.2.2.5 Other visual screening results

This incorporates various other important results obtained from visual screening (Annex F),
including, but not limited to, component dimensions, component masses, the number of light
output settings, and provided specifications.

a) Class A test procedure(s): Annex F — visual screening

b) Class B test procedure(s): Annex C — manufacturer self-reported information

c) Result: various results including qualitative descriptions and quantitative measurements

d) Units: qualitative descriptions and quantitative measurements

e)

4.2
4.2
Thig
for g

a)

1

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

¢ Durability and workmanship

3.1 Water protection — enclosure

Result: pass or fail for IP clas
brotection provided by enclosure

ection is cruci

Annex F (visual screening) combined with Anne
d/information)

): Annex C — manufacturer self-reported information
Result: qualitative\description of drainage or circuit protection methods used
nits: qualitative-description

Example: The product has a conformal coating on its circuit board as well as drain
nolés in the base of the enclosure to allow drainage of collected water.

provides a' : i
rd protection meth inth gduct. The incorporation of drainage or circuit bgard

fIP

tant

ical

ater

ight

cuit

ittle

bx C

age

4.2.3.3 Physical ingress protection

This provides a description of the degree of protection from the intrusion of foreign objects a
product’s enclosure provides in terms of IP class. Physical ingress protection is important for
user safety as well as product functionality.

a) Class A test procedure(s): IEC 60529 or the alternative methods in Annex O (physical
ingress and water protection) if the alternative method results are unequivocal.

b) Class B test procedure(s): Annex O — physical ingress and water protection

c) Result: pass or fail for IP class (first digit) and description of degree of physical ingress
protection

d) Units: pass or fail and qualitative description
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e) Example: The product passes IP4x; the product enclosure’s components fit together
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) Class A test procedure(s): Annex N — mechanical durability test

b) Class B test procedure(s): n/a

C) Rogsult: pass—-or fail for fnnr\finnalify, damagn’ and the presence of user cafnfy hazards

d) Mnits: a pass or fail result based on whether the DUT functions,
bresents a safety hazard to the user

incurs damage|, or

e) Example: When subjected to vibrations similar to those experienge g Shi the

4.2.B.5 Gooseneck durability

Thigd provides an evaluation of a product’'s gooseneck’s ¢ and
g torqued through its expected range of motion. for
S
, or
ible
fail.
t's connectors’ robustness and ability to withsfand
portant for product functionality and user safety [and

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

nits: a.pass ov fail result based on whether the DUT functions, incurs damage| or
presents a safety hazard to the user.

e) Example: After 400 cycles in the connector test, the barrel plug socket detached from|the
ED driver enclosure, rendering the connector unusable. Functional: fall. Damage: fail.
Safety: pass.

4.2.3.7 Switch durability

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

a) Class A test procedure(s): Annex N — mechanical durability test

b) Class B test procedure(s): n/a

c) 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, or

presents a safety hazard to the user.
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e) Example: After 600 cycles in the switch test, the DUT’s light switch stopped turning on the
DUT. Functional: fail. Damage: fail. Safety: pass.

4.2.3.8 Strain relief durability

This provides an evaluation of a product’s strain reliefs’ robustness and ability to withstand
being pulled. Strain relief 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

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

d) Mnits: a pass or fail result based on whether the DUT functions, , or
presents a safety hazard to the user.

e) Example: The DUT’s strain reliefs all withstood the strain relie inglany
lamage. Functional: pass. Damage: pass. Safety: pass.

4.2.3.9 Wiring quality

Thig provides a qualitative evaluation of a product’s wiring qua d to)

neainess and connection quality.

a) [lass A test procedure(s): Annex F — visual
a) [lass B test procedure(s): n/a

b) Result: a qualitative description of
vith cable ties) and the so j ‘ : hed

4.2.|: Electriciic 3
4.2.4.1 Operating i

Thig provides the

a) [lass A tg
b) [Clas

c) Result
allowable »gltage

d) Mnits: velis, D
jescription

hum
pass or fail for functionality, damage, and safety

gr AC (V DC or V AC), and percentage (%); volts; pass/fail; qualitgtive

e) Example: [Table with column headings: operating voltage (V), DUT voltage (V), [and
etative tightoutput <% ), a mmaximurm attowabte vottage of 15,8 VD€ =achieved I The DUT
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-grid
applications in which the supply of energy is limited. The power consumption is also used in
the calculation of luminous efficacy.

a) Class A test procedure(s): Annex P — power consumption and power quality

b) Class B test procedure(s): n/a

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

d) Units: watts (W)
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Example: 1,50 W

4.2.4.3 Power factor

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

a)
b)
c)
d)
e)

4.2

The
waveform — that is, how much the current waveform deyia

B4 Current total harmonic distortion (THD)

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: unitless

Example: 0,95

current total harmonic distortion is a measure of hary gotent’ in 9 device’s cur

a frue /sine wave. H

levels of harmonic current can cause heating in powgr gen disfribution equipn
(sugh as generators and transformers) and can lea i i in‘the system’s volf

.p.1

waveform, negatively impacting the performa othe( equipment connected to
eledtricity system. 6

Class A test procedure(s): Annex P G G d power quality
Class B test procedure(s): n/a
Result: active power (

rent
igh
hent
age

the

Luminous flux is t t of a DUT when it is driven at a specific voltage. Thjs is
a kgy metric ) awverall light output of DUTs.

Result: laminous flix
Units: fJumens (Im)
Example: 95,6 Im

4.2.5.2 Luminous efficacy

Luminous efficacy is the light output of a DUT (in lumens) divided by the power the DUT is
consuming (in watts). This is a key metric that compares the ability of DUTs to turn electrical
power into usable light.

a)
b)
c)
d)
e)

Class A test procedure(s): CIE 084, CIE 127, IESNA LM-78-07, or IESNA LM-79-08
Class B test procedure(s): Annex | — light output

Result: luminous efficacy

Units: lumens per watt (Im/W)

Example: 96,3 Im/W
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4.2.5.3 Full width half maximum (FWHM) angles

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

a) Class A test procedure(s): CIE 084, CIE 127, IESNA LM-79-08

b) Class B test procedure(s): Annex J — light distribution

c) Result: vertical and horizontal FWHM angles

d) Units: degrees (°)

e) Example: The DUT’s horizontal and vertical FWHM angles are both 65°.

4.2.5.4 Light distribution characteristics

A light distribution is the illuminance “map” of a DUT. This metric i the
utilify with respect to task lighting. The test is done by driving the D

a) [lass A test procedure(s): CIE 084, CIE 127, IESNA LM-79-

b) [lass B test procedure(s): Annex J — light distribution

c) Result: useable area at a specified distance and ifumina

d) Dnits: square metres (m?)

e) Example: The DUT’s useable area ata dis

4.2.6.5 Colour characteristics

The how
acclirately the light renders.colours, and t sure
of the colour of the light

a) [lass A test proced

b) [lass B test c

c) Result: CRI a

d) i

e)

4.2,

4.2.p.

This ; h of
opefation_at-a constant voltage, which can provide valuable insight into the quality of|the
LEQs amdfor the DUT’s circuitry.

a) Class-Alestprocedurs{s)-Annext—Ilumen-maintenance

b) Class B test procedure(s): n/a

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

d) Units: percentage (%)

e) 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)

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

a) Class A test procedure(s): Annex M — cycling
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b) Class B test procedure(s): n/a

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

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

4.2.7 Self-declaration aspects
4.2.71 Product and manufacturer information

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

a) [lass A test procedure(s): Annex C — manufacturer self-reported infor
b) [lass B test procedure(s): n/a
c) Result: various qualitative and quantitative information

d) Mnits: qualitative and quantitative

e) Example: The product’s free-on-board price is 30 USD; jitN C.

4.2.7.2 Warranty coverage

Walranty coverage goes beyond the terms of a warrant ides in a

partjcular location. It is typically only provide > prify

coverage in a particular town or region

a) [lass A test procedure(s): Annex C =

b) [lass B test procedure(s): n/a

c) Result: qualitative descfi

d) Mnits: qualitative descriptio

e) Example: The sup who
have been trained airs
that are bey The
consumers in [Yeg that
s on a sticker glas

4.2.7.3

Third-parirms \ > 5 of
congume ' i

Class A testrocey

Y

ure(s): Annex C — manufacturer self-reported information

[}

Class.Butest procedure(s): n/a

O

Q.

] it Lttt 4+
JUTTto. udlinative Lypc

)
)
) Result: qualitative marks and certifications
)
)

D

Example: 1ISO 9001 certified.
5 Product specification

5.1 General

Quality standards, warranty requirements, and performance criteria are used to interpret the
measurements and observations made about a product. Together they form a product
specification. See Figure 1.
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{2

s

performance

Figure 1 — The three components of a product specification

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

o
°

Eac
and

The
the
sho

. Evailability of products on the market with the ne

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

Performance criteria set a recommended level of service and features

h criterion in a specification refers to a particular aspect of the e ed in 4.2,
requires a minimum level of quality, service, or performance.

standards, requirements, and performance criteria sho s of
organization or individual who is using them as a fr and
Ild consider the following factors:

bility of buyers to pay for the prod
Hiversity of end-user needs;

olerance for manufacturing variatio

Clayise 5 describes the framework for\sta B in
gengral and offers insig lices for creating a product specification. It
incliides a template prod ion.
Annex A presents an hme
qualification. Ann
5.2| Applicatio
Proguct specifi some combination of quality standards, warranty
requirements, 1 e criteria can support a broad range of quality assurance ngeds.
Table 1 bel@w i of how they are applied depending on the type of quplity
asstiranc
Jabie 1 — Applications of product specifications

Type of QA Example(s) of applying Clause 5

framework

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

support Tarket support; provide additiomatservices i performmance criterta are atso 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 criteria 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.
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5.3 Quality assurance principles
5.3.1 General

The framework for considering quality standards, warranty requirements, and performance
criteria presented in this part of IEC 62257 is designed to support broad types of programmes
and institutions in the off-grid lighting market. The following key principles guide the
framework:

e Balance quality and affordability for price-sensitive buyers — it does not matter how well
products perform if the target users cannot afford them.

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

e Empower buyers to choose the right product for their needs apd\budgetN\oy focuping
broduct specifications and communication on outcomes for end-usexs.

for
ign.

5 to

and

5.3.

Quglity standards, warranty reqmremets iteri i gtely
to a i i ind:

e (uality standards d safe
bperation, or false

o Warranty ref§ not
controlled at thé igally

ery depende

vin addition to quality standards and define service lepels
grsity of needs, power availability, and ability of end-users to
tfic service shall be known to precisely set performance criferia.

offerings for market support programmes. For instance, it is
fered support system in which certain services only require medting
huality standards) and warranty requirements while others also require megqting

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 part of IEC 62257. First, a blank specification
is provided that lists all the pieces that may be specified. It is followed by a subclause
describing guidelines for setting tolerances in a product specification. Finally, the main
sections in a specification are described in more detail with notes and guidance.

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

A product specification has six parts, as follows:

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

f)

Sub

Des
provi

5.4.p.

Spelci

test

Des

5.4.p.

Des
LED

Des
(e.g|

Desribe any< ot
scrgw cap,.etc.).
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Test requirements defines requirements for test result validity.

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

Quality standards lists quality-related aspects and minimum or required results for each
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.

General

lause 5.4.2 is a blank, rough template for setting qualijt anty
irements, and performance criteria to support the goals of a/prg ar institufion.

Oply

and

evel

res,
ces
ategorical requirements for products (e.g. shall have an E27 Edfson

R.5 Quality standards

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

(Table 5) tables.
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Table 2 — Truth-in-advertising tolerance

IEC TS 62257-12-1:2015 © IEC 2015

Truth-in- Aspect(s) considered in Requirement
advertising assessment
criterion
System 4.2.5 Photometric Define 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

Ovg¢rall truth-in- Multiple Include an overall description of the requirements for trith-
adVertising in-advertising that may not be cover, the requirements
stajement above.

Table 3 — Safety and durability stand rd

$afety or durability
criterion

Aspect(s) considered
in assessment

Product category

andlw

XWement

Level of water exposure
projection (overall,

technical, or enclosure-
only)

4.2.3.1 Water protection —
enclosure

4.2.3.2 Water protgction —
circuit protection/an
drainage

4.2.7.1 Product and
manufacturer infofmation

Categbry 1

3

efine level of protectipn
terms of water
protection integrated
assessment:

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

)Cat M

Define level of protectipn
in terms of water
protection integrated
assessment.

Physical ingress
projection

2.3. ysicalingeess
protec fon

Category 1 Define level of protectipn
in terms of IP class.
Category 2... Define level of protectipn

in terms of IP class.

Me inbranon All products @ Define maximum number

shi i of failures out of the
number that are tested| for
damage, functionality,
and safety.

Meg¢hanical \4,&).3.5 Gooseneck Products with goosenecks | Define maximum numHer

gogsenecks durability of failures out of the
number that are tested| for
damage, functionality,
and safety.

Meg¢hanijcal durability — 4.2.3.6 Connector Products with connectors Define maximum numBber

conmectors

' oy
uurdautimy

offaituresoutofthe
number that are tested for
damage, functionality,
and safety.

Mechanical durability —
switches

4.2.3.7 Switch durability

All products

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

Mechanical durability —
strain relief

4.2.3.8 Strain relief
durability

Products with connectors

Define maximum number
of failures out of the
number that are tested for
damage, functionality,
and safety.
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Safety or durability Aspect(s) considered Product category Requirement
criterion in assessment (form factor
and/or technology)

Workmanship 4.2.3.9 Wiring quality All products Define maximum number
of samples with bad
solder joints, poor wiring,
etc. out of the number
that are tested.

Operating input voltage 4.2.4.1 Operating input All products Define maximum number

range

voltage range

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

O

Define voltage range a|nd
allowable
% Itage fortesting) if

t fro
recommexdati
\I‘a\ble

s in

Lumen maintenance

4.2.6.1 Lumen
maintenance (LED)

All LED products

X

%umb
of\§am est t may fa
Xpe ified en
maintenance criteria o
the number that are
tested.

=0
=

~

Cydling durability

4.2.6.2 Cycle life
(fluorescent)

AIIC Lo I| ear

rczs\cts

/Befine maximum number
of failures out of the
number that are tested

Safpty ratings

4.2.2.5 Other visual
screening results

4.2.7 Self-declaration

aspects

II C pro ucts

Define any safety ratings,
markings or certificatigns
required for AC produdts.

a8 [The shipping vibration tesy/m
the test laboratory. The cos{s an
to include a shipping VIIb@tIO dura |I|

st programme, depe

product specification.

nding on the capabilitie$ of

uld be weighed carefully when deciding whether

%\% quality standards for AC products

Pgwer quality critéri

/\

cons, dered in
ent

As ect
ass

Product category (form
factor and/or
technology)

Requirement

Poy

FAR

\ﬁA. ower factor

All AC products

Define minimum
acceptable power factd

>

Current tota rn&ic
disfortion

\4,4/.4.4 Current total
harmonic distortion (THD)

All AC products

Define maximum
acceptable THD.

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.
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Table 6 — End-user support requirements
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Support type Aspect(s) Requirement
Maintenance and 4.2.2.4 Warranty Define minimum warranty requirements (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 projects in a specific location)

5.4.2.7 Performance criteria
In gddition to meeting the quality standards and warranty requirements, the product ghall
megqt one of the lighting service criteria (Table 7).
Table 7 — Lighting service criteria for performancegs\ ssr‘%\
Light output criterion Aspect(s) /R%Neh\gri\t\
General illumination 4.2.5.1 Luminous flux Define minimuyq_a rageb%@n utpM and
seryice output compliance Jelrgn{ %’N
Lurpinous efficacy 4.2.5.2 Luminous efficacy | Define minimum MS me/W) and
compjiance tolexanc
Other illumination Various D iWi um pe ormeor other aspects, sudh
requirements s T réenderigg, colour temperature, light
/\ jstributionan uminghce characteristics
Us3gbility requirements Various Defi minwmrements related to usability,
x&&h aslflicke warm-up requirements.
5.4.8 Tolerances %
Tolg target value for a particular criterion |n a

prog

adv

rtised. For performance criteria, the target vald

product specification. In the case of truth in

eis

the tests and other pass/fail criteria also have a target
Tolg Ily, considering how the measured or observed values from a
test amples) characterize the true quality or performance aspgcts

of §

test

The
and

bett

goo

arket. The sample size, expected manufacturing tolerance,
ach be considered.

re are trade-offs petween protecting buyers/end-users and suppliers from “false posit
“falsecnegative” results, respectively. Tighter tolerance tends to protect buyers/end-u
br from poor quality or performance products but will also result in a higher numbg
i quality or performance products being excluded based on non-representative samg

and

ive”
Bers
r of

ling

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

b)

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

measurement from a particular value. Often it is allowable for the test result to deviate in

one “direction” but not the other. For instance, it is allowable to overperform on the

run

time but not underperform. There may also be a tolerance defined for the variance in

results of the DUT.
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In general, the percentage deviation from a target value is calculated using the following

formula:
X, — X
D =100 % x —Mmeas _ “target.
Xtarget
where:
D is the percentage deviation in a numeric value;
Xtarget IS the target value;
meas ;O d IIIGGOUICd VG:UG Ul thc GVUIGSC Uf thc IIIUGOUICd VG:UUO fUI cauh OGIII}J:C.

c) Boolean: aspects that are described in terms of “pass/fail” (e.g. switch should haye a
olerance defined in terms of the number of allowable failures out of g set nu ials
br tests. Note that the statistical power of Boolean results fo i tion
bass/fail rates is not very high with small sample sizes. The jn i it is| not
bossible to accurately predict population failure rates for a part 36 8 mall
sample size, and it is often appropriate to allow some sma 8aSk Failute rate to

5.4.4.

Sub
imp

The

5.4.4.2

5.4.E Quality standards criteria
1

hvoid false negative results.

General

clause 5.4.4 describes the qualit)
ement a quality standard.

Which prod
categories?

v to

re are several categories of quality/Criteria lst8 . itis i tant

0SS

The| goal of 3 N ing standard (see Table 8) is to protect buyers and end-users
from false adverfisin i )t is particularly important to ensure that the descriptioh of
advertis with test results in cases where buyers (anywhere in|the
supply chain)>w oduct purchasing decisions based partly or solely on advertising
and|packaging rewsers have expectations set by them.

In practice-it’is ideal to check any advertised quality or performance statements against| the
test|results, keeping in mind that often the framing or messaging for advertised statements is
diffg In

rent’'from test conditions and that there is always inherent uncertainty in the test resul|t.
cases where the advertised values will not be directly comparable to test results, care should

be taken to avoid wrongly identifying false advertising while maintaining vigilance for buyers.

For aspects that are described with numeric information, a tolerance should be defined for
truth in advertising.

For aspects that are described with qualitative or Boolean information, judgement is required
to discern if the test results match advertised values.
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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

oot &l ES o
twheeftainty-due-to-the
system-level naturefef the
as

OtHer numeric ratings Multiple The tolerance between /mﬁ
toldrance the rated performance
and measured
performance.
Overall truth-in- Multiple Describe the genefal | important to lay odt a
adVertising statement policy for interpreting road expegcgtation of

truthA\pn-advertising an
interprgt it on a case-bjy-

Table 9 includes note
che¢k because @

ects that are often part of a truth-in-advertiging

mon truth-in-advertising aspects

Aspects)

Remarks

4.2|5.1 Luminoys f|u>\
output Q

an

levels.

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

N
4.215.4 Light distibution
chdracteristics

%ak illuminance at a specified distance is often advertised in lieu of luminous flix.
It is important to carefully adjust the test result to match the distance specified in
the advertised value using known light propagation relationships (“inverse squarg¢

law”).
4.213.1¢\Water protection — | Ensure that there is no information that misleads consumers about the level of
endlosure prnfnr\fir\n affarded them hy the comhination aof the enclosure and other water

4.2.3.2 Water protection —
circuit protection and
drainage

protection systems.

4.2.6.1 Lumen
maintenance (LED)

4.2.6.2 Cycle life
(fluorescent)

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
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5.4.4.3

5.4.4.3.1 General

-3

Safety and durability

3 -

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

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

Table 10 — Safety and durability criteria for quality stanzﬁr‘ds\

$afety or durability
criterion

Aspect(s) considered in
assessment

Standard specification

A

Level of water exposure
profection (overall,
technical, or enclosure-

4.2.3.1 Water protection —
enclosure

4.2.3.2 Water protection —

The required level
water protection (gee li

4.2.3.3 Physical ingreds
pr tion

only) Jo .
circuit protection and
drainage
) pecify the aspects that
4.2.2.3 Packaging and >ay contribute to the
user’s manual information evel of water exposur
4.2.7.1 Product a protection by choosing|an
manufacturer in@ overall, technical, or
enclosure-only criterion.
Physical ingress Degree of protection

test for functionality and
safety (two success
rates).

projection should include
consideration of produgt
category and expected
exposure. Also, consider
how connectors will be
incorporated. Most
external power
connectors are not
A protected above IP2x.
Meg¢hanical durability — 4.2.3¢4 inbration The required success Failure allowance shoyld
shipping vibrati rabily rates in the shipping consider Boolean natufe
vibration test for of results.
functionality and safety
(two success rates).
Meghanical ra&]‘\rly = \4/3.5 Gooseneck The required success Only applies to producfs
godsenecks durability rates in the gooseneck with goosenecks.
durability test for
functionality and safety
(two success rates).
Meg¢hanijcal durability — 4.2.3.6 Connector The required success Failure allowance shoyld
CO IIUUtUIO dulabl:lty |cxtco ;II thc \JUIIIIU\JtUI UUIIO;dUI BUU:CGII ||atu e

of results.

Mechanical durability —
switches

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 —
strain relief

4.2.3.8 Strain relief
durability

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

Failure allowance should
consider Boolean nature
of results.

Workmanship

4.2.3.9 Wiring quality

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

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

Aspect(s) considered in
assessment

Standard specification

Remarks

Operating input voltage
range

4.2.4.1 Operating input
voltage range

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

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

Failure allowance should
consider Boolean nature
of results.

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

or if requirements differ

Tfrom values In lable K|2.

4.2.6.1 Lumen
maintenance (LED)

Lumen maintenance The minimum average
level of lumen
maintenance after

2 000 h and the required
success rate on a

sample-to-sample basis.

Co, the expected
rafe of use\andhdesired

The required success %re\

Cydling durability 4.2.6.2 Cycle life

(fluorescent)

of resylts.

for functionag\ \
X

4.2.2.5 Other visual
screening results

4.2.7 Self-declaration
aspects

Safpty ratings

eet the safety

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

E}hﬁ'{g appliances shall

5.4.

The veral factors when establishing water exposure
prot products. The product category (as outlined in 4.1) is
prim equirements, as some products are more likely
than J on the product design. Cost is also a considerafion,
as t0 higher levels of water exposure are often nore
expensive becay manufacturing costs associated with sealing [the
enclosure or i

Table 1 vanous levels of water protection are determined based on a
combi oratory\test results, product design and manufacturing information, [and
consumer information. The levels of protection are the following:

e no protection;

e opccasional rain;

° rnqnnnf rnin;

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:

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

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

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

Recommended level Remarks

of water protection

Product category

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

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

Permanent outdoor
exposure

Outdoor only

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

exposure protection.

5.4.4.4 Power quality criteria for AC systems

(Ta
spegifying organization should bal
implicati i
example, products intended for use in
thar) those for use in residences.

Table @(m@?ﬁu\

Iit%eria or quality standards

low
hen
wer
bnic

e.g.
Trm,
) eria
safety and durability,| the
irements with the tost
For

\§1/andard specification

Pdwer quality criterion ct( |de d
sse

Remarks

Minimum acceptable
value

Power factor

T

Applies to AC productg
only.

Maximum acceptable
value

Applies to AC productg
only.

Current total harmonj Curren
disfortion harmonicndistortion (THD)

5.4.

Endtuser s iterta describe the information (labelling,

indicators) that
(Talble 13).

instructions,
ables end-users to maintain and fully realize the potential of a deyice

and bulilt-in
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Table 13 — End-user support criteria for quality standards

product design,
utilization, and

Packaging and
user’s manual

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

IEC TS 62257-12-1:2015 © IEC 2015

care information 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-prece—ofnfermationmey-havetmpheatiensfor
the required level of quality in another criterion (€-g
advising the user to protect the tse from expoesufe
to water on the packaging or in(the usexs manual may
warrant a reduction in the r ements water
protection defined by 4.2/8\ and ’232\.3\2)
Other 4.2.2.5 Other Requirements Define if there are requi er\xs??s of
visual screening | for particular end-user support ( i JAS Wi
results aspects of the requirements for rmation, these
visual requirements shoul 0 avoid oVer-
screening. prescribing.z\
5.4.6 Warranty requirements criteria

cov

Walranty requirements are generally far
rage for product warranties. In si
particular location, service capabilities
lists| criteria that are included in a warranty stan

and
in a

End user
support
criterion

Remarks

Aspect(s)
nsidered in
&es ent

Maintenance
and warranty
terms

2972

Warkanty
@ ion

Define the minimum warranty terms with consideratfon
for the implications on availability of service and
reasonable expectations for guaranteed lifetime.

Sernvice >\/Iinimum These requirements typically should be specifically
caplabilitie availability of tailored to each location.
service to end-
users in a
particular
location
5.4.p Performance criteria
5.4.6.1 General

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

gives guidance on implementing a set of performance criteria.

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

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

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

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

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

allow flexibility for the remaining settings.
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o the product categories which are subject to each criterion if there are differences across
categories.

5.4.6.2 Lighting service targets

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

It may be important to consider the form factor (i.e. task, ambient, etc.) of the product or the
needs of a particular target set of users (in the case of a targeted project) when setting
lighting service level requirements (Table 15).

Table 15 — Lighting service criteria for performance assessment

Lighting Aspect(s) Target
service considered in specification
criterion assessment
General 4.2.5.1 Minimum Set the target high
illumination Luminous flux luminous flux. illumination needsy
seryice output
Luminous 4.2.5.2 Minimum ty
efficacy Luminous luminous ity
efficacy efficacy.

N
Other Various Minim@m levels Acceptabl lev\ﬂe}o nges need to consider
illumination ble refexences\and reguirements of the intended userq.
requirements

Acceptable levels or methods need to consider
preferences and requirements of the intended users.

Usgbility
requirements

Tab [ enchmarks for lighting service requirements that may be helpful for
sett i
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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 their expectations (Lighting Africa).
Genjeral illumination from typical fuel |10 Im to 30 Im Unpressurized fuel based lighting (candles, “wick’
basg¢d lighting lamps, and hurricane lamps) provide a range ofjlighting
service from 10 Im to 30 Im.
Genjeral illumination from a 60 W 900 Im This is representative of typjcaNminiqum,lighting
incandescent light bulb (or 15 W CFL) service levels in grid—conye\ d ho’@qnd sinessges
Reafding (children in off-grid village) 25 lux This is based on a review of lighting 'n Wpali
villages. (Bhusal et OR dois
10.1582/LEUKOS.2007.0 o)
Genjeral illumination in public 100 lux to From a review of tighti r%ard (Mills, E. and N.
buildlings (industrialized country 700 lux Borg, 1999. T endey llluminance
standards) Levels: An Integnati h Journal of the
Ilumi ating\Engl eeri y, Winter 1999)
Genjeral detail-oriented work 1 000 lux F @i lighting Mards (Mills and Borg
(indpstrialized country standards) @g\k
N N\
Further, the following notes provide n choosing an appropriate lumirjous
effiqacy. The efficacy for LED products ca red for an individual LED lamp or fpr a
complete lighting system. i evéfficacy measurement will reflect| the
varipus efficiencies of th test, and while a high efficacy nunmber
is al|good measure of t produyct it is not the only measure of quality.
Todpy's lighting ducing LEDs with component efficacy (i.e.| the
effiqacy of the individ 150 Im/W. The electrical losses of the LED diiver
and|other electronicg c e g system, combined with optical losses from lernses
and|diffusers, wil}re a‘system efficacy well below this value. Diffusers, for example,|are
lesq| efficient than\{ra a ies-but may be preferable in applications where user corﬂufort
and|glare cogitro eqd important. LED products with system efficacy of more than
40 Im/W are genera abfe, particularly where the optics have a strong influence on| the
appgara ight. As LED technology continues to improve, system efficacy is glso
likelly to improve i efficacy requirements may become appropriate.
CFU technelagy is tapable of producing CFL lamps with lamp efficacy (i.e. the efficacy of| the
CFY bujb rand ballast) of more than 70 Im/W. Low quality CFLs have efficacies less f{han
40 ImAWV-1f lamp shades or optics are included in this measurement the efficacy will be loyer,
thot gh CFls do not emit caoncentrated Iighf and so do naot rpquirp as much glnrp contral as
LEDs.
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 part of

IEC

62257 and is appropriate for the following purposes:

e qualification for market support programmes;

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

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

Ty

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

General market support Require QTM results to qualify for market support. Accept QTM results from any

accredited laboratory

Use QTM results to produce standardized specification sheets.

Man

ufacturing/distribution |Use QTM results to assess the full production/supply chain,

Require QTM results for assessing potential business patiners. AC ept M resu
from any accredited laboratory.

—

S

BulK

procurement Require QTM results for assessing potential sup ccept’QTM W m any
accredited laboratory.

Trag

6.3

The
rand
prog

6.4

The
and
Lab
equ
equ

6.5

Eac
prog
imp
una
info

For

e regulation Require QTM results to qualify for tax exe . t&'M esquom any
accredited laboratory. x
X

Sampling requirements

product samples should be seleg
om sampling guidelines outlined i
ure for QTM testing is 18.

nal standards body (e.g. the Internati
] using ISO/IEC 17025). The measuren

accredited by a

pratory Accreditation Cosparati
pment shou i ai

pment manufa

that each aspect be measured on each sample under test, but
ast results which samples were the source of each result in

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

the
5 to

ow
bnal
hent
the

o a
itis
an
for

the

perf

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

puld

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

disc

retion of the test laboratory.

the
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Table 18 — QTM testing requirements (7 of 2)

Aspect Reference Applicability | Sample size | Test classes | Test method
family
Product design, manufacture, 4.2.2
and marketing aspects
Arrangement 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
PaC dgillg dlld ub&l,b Illdlludi 4.4.4.0 I:\ii [JIUdUbI.b ‘I I‘:\ ‘v'iauai
infofmation screening
Warranty information 4.2.2.4 All products 1 /\(A Visual
g ‘%reemng
Other visual screening results 4.2.2.5 All products 6 A Vistal
\sqee ing
Progluct durability and 4.2.3
workmanship aspects
Water protection — enclosure 4.2.31 All products 1 A,B IP class
assessment
Watgr protection — circuit 4.2.3.2 At the request A n/a
protpction and drainage of the testing
client /\
Physical ingress protection 4.2.3.3 All ro%‘uc w A,B IP class
assessmet
Shigping vibration durability @ 4.2.3.4 All prodirgts \B/ A Durability
if requited\by
rogrammie)
Godbeneck durability 285 PRodudts with 6 A Durability
N pé.goosen
Conpector durability 2.3. ro\d'uete/with 6 A Durability
conpectors
Swifch durability v 2.3. oducts with 6 A Durability
/\ switches
AN
Strajin relief durabilit .3.8 Products with 6 A Durability
cords
Wirihg quality \ 4.2.3.9 All products 6 A Visual
screening
Eled tricé&hwr% \ 4.2.4
Operrating inpu olt\age range 4.2.4.1 All products 6 A Input voltage
range
Power consumption 4.2.4.2 All products 6 A Power
consumptipn
and powerl
quality
Power factor 4.2.4.3 All AC 6 A Power
products consumption
and power
quality
Current total harmonic distortion |4.2.4.4 All AC 6 A Power
products consumption
and power

quality



https://iecnorm.com/api/?name=012ed5c9669340f1bd38fa89ba297521

IEC TS 62257-12-1:2015 © IEC 2015

—41 -

Table 18 (2 of 2)

Aspect Reference Applicability | Sample size | Test classes | Test method
family
Photometric performance 4.2.5
measures
Luminous flux output 4.2.51 All products 6 A Luminous flux
Luminous efficacy 4.2.5.2 All products 6 A Luminous flux
Full width half maximum (FWHM) |4.2.5.3 All products 6 A Light
angles distributio
Light distribution characteristics 4.2.54 All products 6 A Light
[/ N\ distributior
Colqur characteristics 4255 All products 6 N ~ N{mmous lux
Phoftometric durability 4.2.6
medsures
Lumen maintenance 4.2.6.1 LED products 6 }lmen
aintenanfe
cycle ife 4.26.2 Fluorescent 6\ A Cycle life
products
Selfrdeclaration aspects 4.2.7 / a >
Product and manufacturer 4.2.71 All pro s\/) a A Self-reported
infofmation
Warranty coverage 4.2.7.2 raguire n/a A Self-reporfed
by program
Thirf-party marks and 4.2.7.3 All produc n/a A Self-reporfed
certffications (\

a

he test laboratory. The cos
o include a shipping vi

an

Nion urabilitrﬁe\quir

t c}\t_tP the test programme, depending on the capabilitig
is testing\skould be weighed carefully when deciding whether
t in the product specification.

s of

9,

Q0
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6.6 Recommended test programme
6.6.1 General
6.6.1.1 Overview

The following programme is one strategy to accomplish all the tests in a timely manner.
Figure 2 illustrates the recommended flow for the programme of tests.

[ Product sampling ]

v

Sample intake and Manufacturer ) . A
Test P I_)l I_)l
estrrep [ shipping inspection information Visual screening H Sampl&greparation ]

AN\

Group B
or spares

[(Inp oltaNge
\/ / \ -
[6 Mecl‘%mc-@ral‘d\lt)/]

Physical and water
ingress protection

Lumen maintenance
[ Light output ] OR
¢ Cycling

Light distribution ]

v

AC power quality ]

—

—

IEC

6.6’-.I.
Sa

The

tre.

6.6.':.3 Test preparation

6.6.[1.3{1 General

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

6.6.1.3.2 Test sample intake and shipping inspection

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

6.6.1.3.3 Manufacturer self-reported information

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

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.

The
sou

6.6.1.4.3 Light distribution test

Likg

prog

6.6.11.4.4 Power consumption and paweihrqiig

The
diffd
qua

Gro

test|ng. The not have undergone any other testing prior to lu
maintenanc

6.6./1.5.

The| lumen maintenalhce test shall only be conducted on LED-based lamps and ligh
appliances.\The lu maintenance test procedure is presented in Annex L.

6.6.[: .5 Groupj te
6.6./1.5.1 Genera

4.2 Light output test

light output test is not strictly on components, but of a

power consumption and power \gua
rent versions of the tést for DS arnd
ity test procedure is pre Z

¢ )
AC produ

P

ip B undergq aintenance or cycling testing in parallel with Groy

6.6.|1.5.3 Cycling test

ight

bf a
test

are
wer

pA
men

ting

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

The

cycling test procedure is presented in Annex M.

6.6.1.6 Group C / potentially destructive tests

6.6.1.6.1 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.
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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.

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
progedure is presented in Annex N.

6.6.1.6.4 Physical and water ingress protection test

Phypgical and water ingress protection shall be assessed on a bast
amqunt of impact or adulteration from the testing process. Unused ‘sps the
preferred samples for this assessment. The physical and » test
progedure is presented in Annex O.

6.6.11.7 Report preparation

After testing is complete and the results are validated, i{s genegfated and checked for
accliracy before submission to the clienf.

6.6.p Reporting

The|report for QTM testing should support tIv that depend on the information from

QTM testing.

At a minimum the repopgt sho

a) |[nformative ¢
b) summarytes{z;

ollowing elements:

c) ere
d) test
e)

f) e.g.

7 |Market check method (MCM)

7.1 General

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

e when a programme wants to monitor the ongoing quality and performance of previously
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.
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MCM testing may be implemented as a two-stage process. In the first stage, which is referred
to as Primary Check Testing, the QTM (Clause 6) is used with a sample size between two and
six. 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 allowable test classes 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).

Alternatively, if a product is partially updated or only suspected to be substandard in partidular
aspects, a programme may choose to forego the first stage of Primary, Check Testing [and
condluct targeted Secondary Check Testing on only those aspects.

7.2 | Applications

MCM tests may have a narrower focus than QTM results argeted| for
detgrmining if a deviation has occurred from previous Q For Rartiedlar aspgcts.
Table 19 lists examples of how MCM tests are applied\depe e type of quality
asslirance framework.

Table 19 — Applicatio f estlts

Type of QA framework < \Exinple({ of algle I\)“Q‘ﬂl testing
Neenf6:

General market support

Mapufacturing / },\%(result arketmo ring.
disfribution

Bulk procurement

Trade regulation < > Use M<M és\ults\ﬂi}}ar{et monitoring and enforcement.

—z

7.3
The omly procured from retail outlets in the market according to
prod select cases, at the discretion of the organization that is managing

the marke may be appropriate to accept samples randomly sampled from a
marjufacture according to procedures in Annex D.

Enolugh ,samples should be provided or selected so it is possible to complete the tests jn a
timgly,manner and account for unforeseen needs of additional samples.

The recommended number of samples for Primary Check Testing is six: two per batch plus
two spares. The recommended number of samples for Secondary Check Testing will depend
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 body (e.g. ILAC using
ISO/IEC 17025). 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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7.5 Testing requirements

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
performance on the highest light output setting. At least one other set of test results should
characterize a setting with _lower output. Additional settings may be measured at the
discretion of the test laboratory.

Table 20 — MCM testing requirements (7 of 2)

A\

Aspect Reference Applicability | Sample size{| Testclasses NTestunethod
family]
Proguct design, manufacture, 4.2.2 \ \>
and|marketing aspects
<

Arrgngement of components 4.2.2.1 All products 1 \ \) Visual

screening
Lighting system information 4.2.2.2 All product< §7 \A\) Visual

\ screening

AN
Packaging and user’s manual 4.2.2.3 All pfoduc Q A Visual
information screening
Warranty information 4.2.2.4 All products 1 ~—" A Visual
screening

Other visual screening results 4.2.2.5 Il produc 3) A Visual
/\ /\ screening
Progluct durability and [\ 4&3

workmanship aspects

Water protection — eptlosu 3.1 All'products A,B IP class
assessmen

Watgr protection — circuj 4.2)3. \) At the request n/a
protection and draina of the testing

N
=3

>

client

Physical ingresg’pretection .3.3 All products A,B IP class
assessmef
Shigping Zibratiomdu ili?y'a 4.2.3.4 As required 2 A Durability
by programme
ty

Gooseneck durabill 4.2.3.5 Products with |2 A Durability
a gooseneck

-
=3

Conpector-durability 4.2.3.6 Products with |2 A Durability
connectors

Switlch dllr:hilil‘y 4237 Products with 2 A nllrahilify
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
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Table 20 (2 of 2)

Aspect Reference Applicability | Sample size | Test classes | Test method
family
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
Power factor 4.2.4.3 All AC 2 A Power
products consumptipn
and power
. \u{ality
Curfent total harmonic distortion 4.2.4.4 All AC 2 A Power
products nsymptipn
andpower
ality
- N
Photometric performance 4.2.5
megsures
Lumfinous flux output 4251 All products/ \{ \ A Luminous flux
Lumjinous efficacy 4.2.5.2 All prod/ur{tz{\ / ,\2 A Luminous flux
Full|width half maximum (FWHM) |4.2.5.3 All progucty | @ A Light
angles distributio
Light distribution characteristics | 4.2.5.4 AlNgroducts N2/ A Light
distributio
Colqur characteristics 4.2.55 \ MOdu\Q ) 2 A Luminous flux

Photometric durability 2 =)
megsures N

Lumen maintenance .2.6. \D\p-Fet{ucts 2 A Lumen
maintenanice

Cycle life v 2.6 %orescent 2 A Cycle life
/\ R products

Selftdeclaration aspéét\ 5&\%7 5

S
Product and manufactyrer 2>\1-/ All products n/a A Self-reporfed
infofmation 2&\

Warranty raye N \4./2.7.2 As required n/a A Self-repor{ed
\ by programme

Thirf-party ma e}d 4.2.7.3 All products n/a A Self-repor{ed
cert|fications

2  The shipping vibration test may add significant cost to the test programme, depending on the capabilitigs of
he testlaboratory. The costs and benefits of this testing should be weighed carefully when deciding whether
o_include a shipping vibration durability requirement in the product specification.

7.6 Recommended tests programme

See 6.6.
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7.7 Report requirements

The report for MCM testing should support any activities that depend on the information from
MCM testing.

At a minimum, the report should include the following elements:

a) informative cover page;
b) table of contents;

c) summary test results page(s);

d) fetailed test reports that include results for the aspects described in 7.5;

e) pnnexes that include images and other supporting information;

f) Bnnexes that indicate manufacturer-provided information and self dence (e.qg.
certificates of compliance).

®
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Annex A
(informative)

Example quality standards and performance criteria for
off-grid lighting market support programme qualification

A.1  Overview

These quality standards, warranty requirements, and performance criteria are appropriate for

qualification for market support programmes that support energy access for broad sets of ¢nd-

usefrs with low to middle incomes who are off-grid in the developing world.

The| target end-users are typically cash-poor and will be expected<\to p
prodqucts outright or under financing terms.

Thig
requirements provides access to basic programme services’a
and|incentives are available if the performance criteria are

The|aim of these quality standards is to protect end
advertised information is valid. The warranty requixe
goa S

goofl as the incumbent technology —

rchasexqualif

ying

anty
ces

that
The

NOTE This product specification is meant to b and
perfgrmance criteria based on experience in a partic this
part pf IEC 62257 will tailor a product specificatign to et
A.2| Test require
Initifl qualificati@ ults
(Clguse 6). Ong the
market check methg
A.3| Qualj
The| produ B to
meqt the qualjty-3tanda
Table A.1 — Truth-in-advertising tolerance
Truth-in-advertising Aspect(s) considered in Requirement
Performance tolerance — 4.2.5 Photometric <15 % deviation from ratings (always ok if actual
numeric ratings performance measures performance is better than advertised).
Others, if applicable
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.
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Table A.2 — Safety and durability standards

Safety or durability Aspect(s) considered in Product category Requirement
criterion assessment
Overall water exposure 4.2.3.1 Water protection — | Indoor only No protection required.
protection enclosure -

Indoor/outdoor Protection from
4.2.3.2 Water protection — occasional exposure to
circuit protection and rain.
drainage

Outdoor only Protection from
4.2.7.1 Product and permanent outdoor
manufacturer information exposure.

4.2.2.3 Packaging and
user’'s manual information

Physical ingress 4.2.3.3 Physical ingress All except outdoor only /ML(pimum ofNP 2x
projection protection protem

/\
Outdoor only Mimum 0 5x
otaction

Me¢hanical durability — 4.2.3.4 Shipping vibration | All products as required §I\<l'a imuiq_fajlure rate fpr
shipping vibration 2@ durability by programnm ¥ ncionality is 1/6; none

resultin safety hazards.

Me¢hanical durability — 4.2.3.5 Gooseneck Any with gooseqe S Mum failure rate fpr
godsenecks durability nctionality is 1/6; none

esult in safety hazards.

N\ O A
Me¢hanical durability — 4.2.3.6 Connecto »\&II produc Q Maximum failure rate fpr
connectors durability functionality is 1/6; none
result in safety hazards.
AlNprodiicts

Me¢hanical durability — 4.2.3.7 Switch durabrtity Maximum failure rate fpr
swifches functionality is 1/6; none
result in safety hazards.

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

Me¢hanical durability —
strdin relief

[

All products Maximum prevalence qf
bad solder joints is 1/6]
samples; maximum
prevalence of poor wiring

Wofkmanship :
< is 1/6 samples; maximym
prevalence of overall

workmanship failure is
N 1/6.

Input volt N 2.4}"6perating input All products Maximum failure rate fpr
voltage range functionality is 1/6; none
result in safety hazards.
Lumpen maintenan 4.2.6.1 Lumen All LED products Lgs time is greater thar
maintenance (LED) 2 000 h for the average

sample. No more than [1/6
samples fails (defined ps

being more than 10 %
below Lat 2000 h)

Cycling durability 4.2.6.2 Cycle life All CFL or fluorescent Maximum failure rate for
(fluorescent) tube products functionality is 1/6.
Safety ratings 4.2.2.5 Other visual All AC products Lighting appliances shall
screening results meet the safety
) requirements of
4.2.7 Self-declaration IEC 60598-1 and
aspects IEC 60598-2-1 for class Il

luminaires suitable for
mounting on a flammable
surface.

a8 The shipping vibration test may add significant cost to the test programme, depending on the 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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Table A.3 — 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

>0,9

Current total harmonic
distortion

4.2.4.4 Current total
harmonic distortion (THD)

All AC products

<20 % (relative to
fundamental)

A.4| Warranty requirements
The| product shall meet each of the criteria listed in Table A.4 meet the| warranty
requirements.
Table A.4 — End-user support requirw
Support type Aspect(s) \Bew&'e en\\
Maintenance and 4.2.2.4 Warranty End-use vi&é&at WOnths of warrahty
watranty terms information cover intof purchdse; it shall cover
at impede operation under
4.2.7.2 Warranty m early failure.
coverage
A.5| Performance criteria
In gddition to meeting t uct shall meet the luminous effigacy
critgria and at least one other uf(the ligh riteria listed in Table A.5 below to meet
the performance criteri rmance criteria is as follows: The avelfage
DUT should be ng warse the target. No DUT should fall more than 20 %
belgw the target

ice criteria for performance assessment

Light output 'tePlQn Aspect(s) Requirement
Geferal illumi tion\ 25 Ldminous flux > 25 Im
seryice /\ < tput
Luminous\efﬁgla\ \ \4/%5.2 Luminous efficacy | > 40 Im/W

Tas

4.2.5.4 Light distribution
characteristics

> 0,1 m? area of illumination

k lighting sew

> 50 lux when the lamp or lighting appliance is self-
supported on the task surface or suspended from a
0,75 m distance from the surface.
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Annex B
(informative)

Example quality standards, warranty requirements, and performance

criteria for bulk procurement qualification (“sample tender”)

B.1 Overview

IEC TS 62257-12-1:2015 © IEC 2015

These quality standards, warranty requirements, and performance criteria are appropriate for

qualification to provide products for a bulk procurement programme where products wil|] be

offefed to end-users at a substantially discounted rate.

Prodlucts with LED light points qualify for this procurement.

B.2| Test requirements
Qudlification requires QTM test results (Clause 6).

The|test results and/or other information should be
the puality standards, warranty requirements, an

B.3| Product category requiremen

Thig document applies to indoor, indoo /ou%

B.4| Quality standard

The|product sha@et ach of the

uth-in-advertising tolerance

d in
er.

Requirement

able-B:
Truth-in-advertising spe (s)c\oh/sidered in
critergr:\ assessment

< 15 % deviation from ratings.

Sydtem p mance LN 2.5 PRotometric
toldrancé<- nu ic pexformance measures
ratings . .

thers, if applicable

advertisihg statement

Othier numeric rating Multiple < 15 % deviation from ratings.
tolgrance
Overall truth-in- Multiple Any description of the product that appears on the

packaging, inside the package, and in any other meldia

Shall be truthiul and accurate. No statements shall
mislead buyers or end users about the features or
utility of the product.
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Table B.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

Indoor only

No protection required.

Indoor/outdoor

Protection from
occasional exposure to
rain.

Outdoor only

Protection from
permanent outdoor
exposure.

4.2.2.3 Packaging and
user’'s manual information

Physical ingress

4.2.3.3 Physical ingress

All except outdoor only

{nimum oNP 2x

shipping vibration 2@

durability

profection protection A protem
Outdoor only Mimum 0 5x
otaction
Me¢hanical durability — 4.2.3.4 Shipping vibration | All products as required

by programnm ¥

§I\<l'a imui_fajlire rate fpr
nchonality is 1/6; none

resultin safety hazards.

voltage range

Me¢hanical durability — 4.2.3.5 Gooseneck Any with gooseqe S Mum failure rate fpr
godsenecks durability nctionality is 1/6; none
O esult in safety hazards.
N\ )
Me¢hanical durability — 4.2.3.6 Connecto »\&II produc Q Maximum failure rate fpr
connectors durability functionality is 1/6; none
result in safety hazards.
Me¢hanical durability — 4.2.3.7 Switch durabrtity AlNproducts Maximum failure rate fpr
swifches functionality is 1/6; none
result in safety hazards.
Meg¢hanical durability — _)MI products Maximum failure rate fpr
strdin relief functionality is 1/6; none
r result in safety hazards.
Wofkmanship All products Maximum prevalence qf
bad solder joints is 1/6]
samples; maximum
prevalence of poor wiring
is 1/6 samples; maximym
prevalence of overall
workmanship failure is
(\ 1/6.
Input volt N 2.4}"6perating input All products Maximum failure rate fpr

functionality is 1/6; not
result in safety hazards.

Lumen maintenan

4.2.6.1 Lumen
maintenance (LED)

All LED products

Lgs time is greater thar
2 000 h for the average
sample. No more than [1/6
samples fails (defined ps

being more than 10 %
below Lat 2000 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 60598-2-1 for class Il
luminaires suitable for
mounting on a flammable

surface.

a8 The shipping vibration test may add significant cost to the test programme, depending on the 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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Table B.3 — 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

>0,9

Current total harmonic
distortion

4.2.4.4 Current total
harmonic distortion (THD)

All AC products

<20 % (relative to
fundamental)

B.5| Warranty requirements
The|product shall meet each of the criteria listed in Table B.4.
Table B.4 — End-user support requirements
Support type Aspect(s) >
Maintenance and 4.2.2.4 Warranty months of warrapty
watranty terms information ; it should covef
ti d
4272 Warranty operation under
coverage
B.6| Performance criteria
The| product shall have a Iummous efficac Im/W and meet at least one of| the
lighling service criteria lis et' the performance criteria.
Table B.5/- ia’ for performance assessment
Light output criéri@ Requirement
General illumination 1L }s\}} >251Im
seryice /\ pu
Tadk lighting service 2 iStribution > 0,1 m? area of illumination > 50 lux when the lamp or
C ract |st|cs lighting appliance is self-supported on the task surface
or suspended from a 0,75 m distance from the surfdce.
B.7| Performance\criteria tolerance
The|tolerance for all performance criteria is as follows: The average DUT should be no worse
than 40.% below the target. No DUT should fall more than 20 % below the target.
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CcA

Annex C
(normative)

Manufacturer self-reported information

Background

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

mar
repd

declaration regarding either the manufacturing laboratory or product.

Cc.2

The

rted information: manufacturer information, product information, and

Outcomes

Table C.1 — Manufacturer self-reporte

ufacturer's Taboratory or product may have. To this end, there are three categories of self-
nufacturer-self-

Metric Reporting units %elaﬁ ?aspe / Notes

Ma

hufacturer information Varied @ Record all provided
(\ a ufact manufacturer informatipn

Pro

Sel
infg

duct information Varied Pr Mgpz{ Record all provided
ufa urer information product information

-declaration Varied W—party marks Record all manufacturg

rmation and ations or product certification

=

C.3

Foll
of |

modifi

b)

L

ation listed should be requested, with the folloy

? -9-5 is relevant for off-grid lighting products consisting
ergy storage device, and energy generation device; therefore

voltage and operating voltage range for the stand-alone off-grid lam
ightingappliances shall be requested, as this is key information for the test laborator
vell ‘as the consumer.

e manufacturer self-reported information procedure

ving

of a
any
mps

p or
y as
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Annex D
(normative)

Product sampling

IEC TS 62257-12-1:2015 © IEC 2015

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

D.2

The

Test outcomes

product sampling outcomes are listed in Table D.1.

Table D.1 — Product sampling outcdme

Metric

Reporting units

Related(a\p}e:{\ ¥

Remarks

Sample type

Retail/warehouse

Sample procurement
aggncy

Agency name

=72

/'}>he third-party agency|

that procures the samgles

Sample procurement Name ’Wa The name of the person
aggnt that procures the samples
Sarpple procurement date | Date A }/\i --

Sample procurement
address(es)

Address(es) & (\

Sample shipping date

AN
\a

The date the samples
shipped to the test lab
from the third-party
sampling agency

are

Sarmple delivery da<(s\ Da

Tegt lab(s) < > Test I&na (s) n/a -
Teqt lab address(es) \Q&I\ss(}sl/\\/ n/a -
\\) n/a The date the samples gre

received by the test la

(s)

and

D.3| Relate

Testing is<'predic upon the product samples already being procured, shipped,
recgived-at the test laboratory or laboratories.

D.4 Procedure

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

Background

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

freguency than is standard for the couniry where the tesis occur. Electronic testing hardWare
shall be selected and configured so as to correctly simulate the electrical gperating conditjons
thatla DUT will experience in real world operation.

Examples of problems that can occur with electrical test configuratig 1 e {tf QWing:

e Yoltage drops from the resistance of test lead wires;

e ¢lectronic noise in the lead wires from either the DUT o

e AC waveform harmonic distortion.

Some products will include wiring and/or wiring instr the
spegifics of a test setup. In these cases, the te 5 as
closely as possible to provide a test se ion of
the PUT when placed in real world se

E.2| Related tests

Anngex E is related to Ann i J(ight distribution), Annex K (input volfage
range), Annex L (luf intep ¢ M (cycling), and to Annex P (pqwer
consumption and powe

E.3

E.31

DC power.sup .[The
power rent
reaqout res d to
withfin 0,2 % the
duration of (umen o Or
better.

E.3.2>" AC systems

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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The| output voltage from the AC power supply equipment shall be meag

cap

fundtionality may be integrated into the power supply equipment, or.3
or s|milar device may be used.

E.4| Reporting

The|test report shall state the type of power supply us€
wavg inverter, utility power) and the nominal voltage/and

- 58 - IEC TS 62257-12-1:2015 © IEC 2015

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
nonsinusoidal waveform. Deviations from a sinusoidal voltage waveform can have a

sianificant offact ontho roaciilic afthao AC naowar aualitv tact (Annay DY
pror oot e e o Ot eTeourts— Ot e ropowe—guatty teot {7 rrtexT=-

upply, AC true sine
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F.1

Annex F
(normative)

Visual screening

Background

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

The|DUT’s components, materials, and utilities are categorized and, in sopre sases, evaltuated.
Thig test provides a thorough qualitative and quantitative assessment of the D as ‘rece(ved
fron) the manufacturer and serves to uniquely identify a DUT. The DWI’ ationcout of| the
packaging is documented before any modifications are made for sub
F.2| Test outcomes
The|test outcomes of the visual screening process are M
Table F.1 — Visual scre
Metric Reporting Units ° @elatg\d a\spécp/ Notes
DUT specifications Varied 2.2 esigFl,\_/ Record all provided
ufacture, and specifications
(\ rketing
DUT information Varied )—.—;2-2 é’(gn, Record dimensions angl
ufacture, and qualitative descriptors

mafketing
[ 72.7.1 Product and
manufacturer information

Intq

rnal DUT inspew Varied 4.2.3 Durability and Describe/document wiiling
/\ workmanship and electronics fixture

Intq

rnal DUT inspectio Ws 4.2.3 Durability and Record the number of
workmanship soldering and/or

/\ electronics quality defd

cts

F.3

Annex F _is-hot related to any of the other annexes.

RN

Related:tes

F.4

F.4.
F.4.

—Procedure
1 Properties, features, and information
1.1 General

Relevant DUT information, such as external DUT measurements and observations, are
recorded to capture the DUT’s characteristics. Sufficient comments should be provided to
thoroughly describe the DUT’s characteristics. This part of the procedure may be completed
on a single sample.
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F.4

1.2
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Equipment requirements

The following equipment is required:

call

ipers and/or ruler;

balance (scale);

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

e camera.

F.4.1.3 Test prerequisites

The| DUT should be new, unaltered, and in its original packaging. Read the DUT’s_box'|and
doctimentation for instructions on using the DUT. Consult the manu for_missing
infofmation pertaining to the required observations.

F.4.1.4 Apparatus

The|DUT may be positioned under a bright task light in the exam

F.4.1.5 Procedure

The|following steps shall be followed.

a) Provide the following:

b)

c)

1)

B)

Dbserve the fnllnwing (Pnncnlf the documentation for any nyplannfinnc; see Clause 3

Note all available manufacture
number, email, website, etc.).

name, address, phone

ble.

Note if a user’'s ma i de \ it is
(e.g. booklet, shee c aph
each page.

If a warraht ths,
describe %’-

Note and de

, in grams (g), as it would typically be used in a lighting
including any external connectors), and indicate the sperific

¢ribe the length, in metres (m), of any cables connecting the light
e power source.

unit(s)to

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

A

for

details on the terminology in this subclause):

1)

2)
3)

Note the DUT’s total number of unique lighting units, indicate the technology used in
each (LED, linear fluorescent, or CFL), and provide a description and photographs of
each.

Note the number of light points in each lighting unit.

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

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

Note the number of independent light sources (i.e. the total number of LEDs or other
light source types) in each array.
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5) Determine the number of DUT light output settings. Use the setting descriptions
provided by the DUT’s literature. If no setting descriptions are provided,
appropriate descriptions (e.g. high, medium, low, 1 high-power LED, 3 low-power

LEDs, etc.).

use

6) Describe and photograph the arrangement of applicable components of the submitted

product (i.e. lamps, lampholders, controller, etc.) in terms of housing/cases.

7) Describe the materials that compose the DUT’s light units and/or any other housings

(e.g. plastic, metal, glass, or other).

8) Note if the DUT has any indicators (e.g. low-voltage indicator) and, if so, include

descriptions of indication meanings and photographs of the indicators

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

10)Describe and photograph any other included accessories ors not| yet
documented.

d) Note the DUT’s primary form factor (luminaire, integrated amp, ated LED
lamp, integrated compact fluorescent lamp, or other) and 8 ondary form
factors. Use terms from Clause 3 where appropriate.

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

f) Provide any general comments regarding tbh features, and/or
information.

F.4. Specifications

F.4.2.1 General

nparison in testing results. This part

All felevant DUT specifications are recorded~or-}a
of the procedure may be cotpleted-an 3 siam

F.4.2.

F.4.2.
The

doc
info \ ini - eduired observations.

F.4.2.

No @pparatus’is requifed for this part of the visual screening procedure.

F.4.2.5 Procedure

7 and in its original packaging. Read the DUT’s box
on using the DUT. Consult the manufacturer for mis

and
5ing

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

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

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

F.4.3 Functionality and internal inspection

F.4.3.1 General

An ikternal inspection is performed to assess the electronics and soldering workmanshipy|[The
DUT may fail the inspection if poor internal workmanship inhibits the /DUR from~progerly
fundtioning. A functionality check is also performed to assess tha erly
fundtions upon receipt. This part of the procedure should be co sample
beirlg tested.

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

e bright task light with good colour rendering (> 700

failure (e.g. cold solder joints);

e DC voltmeter or multimeter for con
at least 0,5 % accuracy);

° UTs
F.4.3.

The and
doc 5ing

info

F.4.3.

The

F.4.3.5 Procedure

The|following steps shall be followed:

a) Check the DUT’s functionality before disassembling:

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

2) Do all of the DUT’s switches and connectors function as they should?
3) Comment on any faulty operation and provide photographs, if necessary.
b) Disassemble the DUT so the following internal observations may be made:

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

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


https://iecnorm.com/api/?name=012ed5c9669340f1bd38fa89ba297521

IEC TS 62257-12-1:2015 © IEC 2015 - 63 -

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

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

5) Note the DUT’s overall internal workmanship quality. Document the internal
workmanship with descriptions and photographs.

F.5 Reporting

Repef

T
e
b

e Metadata:

+ report name;

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

+ DUT model number;

+ name of test laboratory;
1+ approving person;

+ date of report approval.
e Manufacturer contact information (e , phone number, etc.).
e Retail box description, if available.
e User’s manual informatign:
included with DUT
type (e.g. bookl
1+ language;

T comment@

e Warranty inform

T massi(g);
1+ list'of components included in mass measurement.

e DUTJcable information:

— length of all cables (m);
— description of all cables.
e DUT component information:
— length of each component (cm);
— width of each component (cm);
— height of each component (cm);
— number of each component included with DUT;
— description of each component.
e DUT lamp unit technology information:
— type of each unique lamp unit variety (e.g. LED, CFL, linear fluorescent);
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— 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:

1+ list of all materials used to construct each DUT component (e.g. glass, balsa‘w¢od,
plastic, etc.);

1+ description of all DUT construction materials.

DUT indicators information:
1+ list of all indicators present on each DUT component;
1+ description of all DUT indicators.
DUT features information:

1+ list of all features present on each DUT comp 8. J. , mounting bracKets,
stand, etc.);

1+ description of all DUT features.
DUT form factor and use information;
| ED

Description of any provided DUT specification discrepancies.

Provided light output (Im) for each setting and source of information.

mtion aof anv licht Aavtniit Aicara
HpHOH-O+—ay—HgHRt+OUt t—cSEHe

DUT functions out of box (yes/no).

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

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

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

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

General fixture of parts comments.

Overall description of internal workmanship.
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o Figures:
— properties, features, and information photographs;
— specifications photographs;
— functionality and internal inspection photographs.

@%
S
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Annex G
(normative)

Sample preparation

Background

015

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

ala

Wir¢ lengths and conductor thickness may influence the operation and| performpance of
DUT i %

othg
inst
sety
and
pre

equ
theg

preg

G.2

The

G.3

The

ligh{ output test enance test (Annex L), cycling test (Annex M),
voltage range tes power quality test (Annex P), and light distribution
(Anmnex J).

G.4

G.41

The
term

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

in real-world conditions. Whenever practical, tests shall use allwire onnectors

r hardware included with the DUT and necessary for norma anwyfact
uctions, when provided, should be followed in an attempt tQ re en
p procedures and use of the product by an end user. ~-prQvided hardw
instructions should take precedence over procedures oumed S this w
ent safe testing of the device. In instances where modificatiens to\ original pro
pment are required to allow testing or ensure per { boratory shall
e modifications in the test report.

shall be performed on all DUTs prior to conducting

Related tists
sample preparation

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

the
and
urer
ded
are
buld
Huct
hote

be

the

input

test

5 or

inals of the DUT during selected tests.

G.4.

The

2 Equipment requirements

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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e 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);

G4

The
prod

G.4
The

b)

1) If the_ powe

for AC-powered bulb DUTs — appropriate lampholder configured to plug into the DUT’s

spescified gFId voltage (e.g E')m

pbptional — connectors appropriate for the voltage and current (e pin-and-setket

connectors).

3 Test prerequisites

DUT’s visual screening shall be completed prior to perfg tion

edures.

4 Procedure

following steps shall be followed.

Determine the correct input power fo JT 3 i wer

source. If the DUT is supplied with [ > these instructions where

bractical and use wires, lampholde ppli [ . any

fiscrepancies between DUT instructions ang test se

f the DUT is an mtegrated LED la 5 1)

hrough 3) below; othe [

) Obtain a lamph i i i the
DUT’s specified p i

P) If the ca the
lamphold

B) When undepgaingNtheNumed mai i , in inf the
lamphold wrati ; , i nen
maintepa ing i i . be
shareqd betw i i i istributi sts;
o » 9

f the BUT iga kuminatre and a power cable is extended from its enclosure, progeed
vith subs

eps*1) and2) below; otherwise, proceed to step d).

gble is at least 3 m long and the wire ends are bare, no DUT alterat|ons
are-necessary.

Py df the power cable is shorter than 3 m, extend the wires to a length between 3 m [and

d)

5 LLL Il.)y ub;llg dll dddptb‘l Wltil “Ib‘ dppluplidtc Illdtillg l.aUIIIICl.atUI Ul IUIIIUViIIg (butl;ng)
the DUT connector and attaching additional lengths of wire. Note the modification
details and final wire length in the test report.

If the DUT is a luminaire and no power cable is extended from its enclosure, proceed
with substeps 1) through 3) 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).
a) Open the DUT without incurring damage.

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

f)

g)

G.5

No

G.6

Alte

DUT
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c) Make wire connections to the terminals or leads. The wires should be between
and 5m in length and preferably of two or three different colours. Cover
exposed wire connections to prevent accidental contact.

d) If the DUT is AC-powered, connect the ends of the wires to an appropriate
power plug.

3m
any

AC

e) 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.

~

proceed to step f).
1) Connect the power supply to the LED driver unit with wires 1 m in |

P) Connect the LED driver to the non-integrated LED lamp(s). ¥
length between the LED driver and any lamps.

LED driver and powered on during the test.

Configure the DUT to allow a voltage measurement
Voltage measurement point can be at terminal lead

rations m
instructi

Ise,

wire

the

lhis
the
as
ped
rical
test

wer

een
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Annex H
(normative)

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

Background

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

sup
the

In o
test
sha

H.2

Ann
(An
lum

H.3

cap

power supply may be used
DUTs are run in para

medsurements may b
mulfimeter and
voltage drop measdr

H.4

H.4
The

a)
b)

c)

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

rder to correctly provide the DUT with accurate DC or AC power i8S useq
ng shall conform to requirements in Annex E. Wire and conneg S
| conform to requirements in Annex G.

Related tests

ex 1), the light distribution test (Annex J),
bn maintenance test (Annex L), andthe AC

be made using an ammeter or multimeter
nt resistor using Ohm’s Law.

Procegd
1
following Be followed:
Prepareithe DUTRAfor testing according to Annex G.

Set the voltage level at the power supply to the standard operating voltage given in H

fies

for
ting

test
the

buts
hgle
(the
age
ror
Dr a

4.2

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

age

and frequency (If applhicable) In the test report.
Power on the DUT and allow it to stabilize according to H.4.4.

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

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

test

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

minus the voltage drop in the wire leads.

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

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

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

dev

ice start-up.
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bltage at light fixture (see also G.4.4 step f))

Key

1

2 14

3 v

4 QuT

H.4)2

The|constant DC or AC volja
DUT’s specifications.
For|the light output t
test| (Annex L), a™s
depgndent on th
for gpecified nomina
voltage is not spegeff|
voltage.

appfopriate ope
systems wit

condlitio

releyant

voltages may
spegificationtake-prece

pwer supply (set to the standard operating voltage)

ad wire (see Annex G for conductor specifications and wire length

dence over the values in Table H.1.

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

the

nce
B s
ues
tem

an
for
wer
ther
ting
Huct

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

V) V) V) V) (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 — —

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

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

a) If the rated operating voltage is given by the manufacturer as a range, identify the
standard operating voltage(s) corresponding to all nominal system voltage ranges from
Table H.1 (plus any additional ranges given in the product specification) that overlap with
the DUT's rated voltage range. For example, if the DUT is marked “115 V-220 V AC/

here are two standard operating voltages: 120 V AC and 240 V AC.

b) |f multiple rated operating voltages are given by the manufacturer, identify the(stangard

bperating voltages corresponding to each. For example, if ked
(115 V/230 V AC”, there are two standard operating voltages: 120\ AC

c) |f multiple standard operating voltages were identified in steps 2 k), the i age
ange test (Annex K) shall be performed multiple times, on Qr & ting
oltage. For the remaining tests, one standard operating 3 the
bossible options. Unless a different voltage is specified’in X )ECI ion, 240 V
shall be preferred over 120 V.

H.43 Frequency selection

The|DUT shall be tested at its rated frequenc and

60 Kz, the input voltage range test o ies. [The

b) Ptherwise, use 60 Hz i i 3 i , Hz

The|above procedure . If no
rated frequency A i rated
frequency. Note ?jz to
63 Hz); only 50 HZ 3 iveln in
the product specifi€s

NOTE When the DNT C i , i bx K)
will be performe 1 duct
marked “ 3 € Hz,
120 Y/60

H.4)4

A D[UT shall be allowed to stabilize (warm up) before light output measurements are made.
Thefe are/two approved stabilization procedures.

a) The DUT is powered on and allowed to stabilize Tor 20 min (for LED Tamps) 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).

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.
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H.5 Reporting

The voltage and current for tests using an external power supply should be reported
according to Table H.2.

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 +0,2 % for all other
related tests.

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

Curfrent Measured using the power supply readout or series shunt resfstor ing the\ight
output test. Readout resolution should be > 0,001 mA.

Frepuency Measured for DUTs with AC inputs only. /\\ \

®
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Annex |
(normative)

Light output

Background

The light output of a lamp or lighting appliance is a key parameter, as products that do not
provide a sufficient amount of light have limited value. In addition, the correlated colour

tem
ligh
lum
batt
pro

seryice.

1.2

The

berature (CCT) and colour rendering index (CRI) are other key aspects measured_in
output test that may be of particular importance in some applications. Another key.as
nous efficacy, is particularly important for lighting appliances that are(meanttobejuse
bry-operated applications (such as mini solar home systems),/ as inQus” effig
ides an indication of how much power is necessary to achiev

Test outcomes

test outcomes of the light output test are listed i

Table 1.1 -ﬂu o}t@
N

the
bect,
d in
acy
ting

Metric Reporting units Rela'éckas}% \ \ / Notes

Lumjinous flux Lumens (Im) 4.2.5.1 inous asured using a DC power supply, light sensor,

flux oufput iptegrating sphere or goniophotometer (or using a
muti-plap€ measurement)

And

Lumjinous efficacy |Lumens p wa\h\ 4.2.53L in&s\) easured using a DC power supply, light sensor,
(Im/W) efficacy infegrating sphere or goniophotometer (or using a
[\ (\ ulti-plane measurement)

And

Cor
tem
(CC

elated colour vin K) 4.2.58Celour Measured using equipment capable of characteriz
berature \c%a\rac risti spectral distribution
1)

Colqur rendering |0 (uni esé\ 432, .\Qélour Measured using equipment capable of characteriz
indgx (CRI) charagteristics spectral distribution

1.3
Annex | is rela e light distribution test (Annex J). The power consumption and pdg
quality test (Annex may be performed before, after, or concurrently with the procedurs

this

1.4

test{"but the results are used in the calculation of luminous efficacy in I.5.

wer
for

Procedure

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


https://iecnorm.com/api/?name=012ed5c9669340f1bd38fa89ba297521

- 74 - IEC TS 62257-12-1:2015 © IEC 2015

1.5 Calculations

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

1.6 Reporting

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

f ” wod ln additinn tha Lminaitic Affinany, Af Anch camnla (I AN chall ha ranariad
ollgwed—addition—thetuminous—efficacy-ef-each-sample-miAA)-shall-be+reperied-

@%
S
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J.1 Background

— 75 —

Annex J
(normative)

Light distribution

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

emi

ted by a source) are appropriate tor any type of light and are discussed In Ann

bx .

Megsurements of light distribution are also appropriate for any type of light, with partigular
relejance to the performance of task lights that have focused light outputs. While there i$ no
distribution that is necessarily “ideal”’, some distributions are more iatexfor ceftain
applications than others. Annex J is intended to characterize a prod hution so
purg¢hasers can select products that are appropriate for the appl hey|are
used.

J.2[ Test outcomes

The

light distribution test outcomes are listed in Table J

Table J.1 - L@\{S@nt st@t es

Metric

Reporting uni

R\éiqted}speéts

Notes

Vertical and horizontal

Degrees (°)

2.5\3 Ful\width half
} WHM) angles

illu

ninance greater na
spdcified threshol

fulljwidth half maximum
(FWWHM) angles . T
.A.5.4Light distribution
N . charéacteristics
Usgble area with \4é.5.4 Light distribution Determined from a

characteristics

specified distance

Luminous flux

4.2.5.1 Luminous flux
output

Only obtained when usding

multi-plane or gonio-
photometer test metho

Hs

J.3

SR
S

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

J.4 Procedure

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

J.5 Calculations

The calculations in the light distribution test procedure of IEC TS 62257-9-5 shall be

performed.
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J.6 Reporting

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

@%
S
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K.1

Background

- 77 —

Annex K
(normative)

Input voltage range

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

battery discharges or the local power grid fluctuaies. Based on the DUT’'S nominal Opera
voltage, a range of possible operating voltages has been determined tha
potgntial existing power sources that could reasonably be paired with the (D
be gxpected to operate over the possible operating voltage range or wj
specified operating voltage range if it is wider than the range

progedures.

In some cases the battery of an external power source ma
expected to function under this condition, but the DUT i§ e
aftefwards. By supplying the DUT with a maximum allowable
withistand possible high voltage conditions will be tested.

Addjtionally, depending on how the DU

andfor voltage drop may be introducé
capfured when measuring the DUTs

voltage range.

K.2

Thel|input voltage rang

Q/\ble 1=

Test outcomes

S

A Table K.1.

age range test outcomes

difions. This aspect shal
onse while varying its i

ting
are dependenf on

hall

anufactuner’s

ethpd’s

not

functioping
the_product’s ability to

bise

be

hput

Metric /\

AN
R orting\}nits

Related aspects

Notes

Op¢rating voltage ra

e

olta (W

4.2.4.1 Operating input

A table with 3 columns

to for a brief period of
time without sustaining
permanent damage

table voltage range and 8 rows, including the
\X\OI e (¥), . column headings
N ercentage (%)
Maximum ovﬁb}& \Vﬁlage (V) 4.2.4.1 Operating input Maximum voltage the
volfage voltage range product can be subjected

Furlctionatlity after test

Yes/no

4.2.4.1 Operating input
voltage range

Damage after test

Yes/no, description

4.2.4.1 Operating input
voltage range

User safety hazards
present after test

Yes/no, description

4.2.4.1 Operating input
voltage range

K.3

Related tests

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

K.4.1 General

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

K.4.2 Equipment requirements

The following equipment is required:

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

e f{lluminance meter;

e Camera.

K.4J3 Test prerequisites

At the start of the input voltage range test the DUT samples sha ally
unaltered) and fully functional.

Thig test may be destructive. Do not carry out additi

K.4)4 Apparatus

The t at
several voltage levels. In practice, this me etry
meg ' ) under constant conditions. Three
app i in ting
meg y in
the

[ ]

° E an
e a darkened recom\orkcabiget with difect illuminance measurement under fixed geometry
The bhic
faily

NOTE Since acatastrophicfaiflure could damage the apparatus, a low-cost apparatus such as a photometef box
or dgrkened cabingtcan be preferable to an integrating sphere.

K.4{5 Procedure

The|fellowing steps shall be performed.

a)
b)

Prepare the DUT according to Annex G.

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,

1) A measurement of illuminance in a fixed geometry (such as a dark room or isolated box) is always directly
proportional in a linear fashion to the luminous flux of a lamp. Therefore, fixed-geometry measurements of

illuminance may be used in place of luminous flux measurements for this test, which relies on relative
output to indicate the end of a discharge cycle.

light

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

cavity during a test).
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