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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-5: Integrated systems —

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatiqQ s iZati rising
al| national electrotechnical committees (IEC National Committees). 13 mote
infernational co-operation on all questions concerning standardization in g s. To
thls end and in addition to other activities, IEC publishes International\Standa«d i 2 ificgtions,
Tgchnical Reports, Publicly Available Specifications (PAS) and Guide P "IEC
Pdblication(s)"). Their preparation is entrusted to technical committ 3 NN ested
in| the subject dealt with may participate in this preparatory—w > non-
gqvernmental organizations liaising with the IEC also participate in thi ioQ. osely
with the International Organization for Standardization (ISO) in B Wi iti ined by
adreement between the two organizations.

2) THe formal decisions or agreements of IEC ¢ i \ as negarly as possible, an interngtional
cdnsensus of opinion on the relevant sujects si i mittee has representation frgm all
inferested IEC National Committees.

3) IH ihternational use and are accepted by IEC Ndtional

e_to ensure that the technical content qf IEC

P way in which they are used or for any
m

4) In { ni i E al Committees undertake to apply IEC Publicgtions
tra 4 ibhé ir pational and regional publications. Any divergence
bg tohal or regional publication shall be clearly indicafted in
thp

5) IEC i i€ a i . Independent certlflcatlon bodies provide confprmity
as S . IEC is not responsible fqr any
sq

6) Al

7) No liabili p 3 b s directors, employees, servants or agents including individual experfs and
m \ i and IEC National Committees for any personal injury, property damgge or
ot , ) and
ex , this IEC Publication or any othef IEC
P

8) Af
ingdi

ipns is

9) Attention ,is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
pdteatrights. IEC shall not be held responsible for identifying any or all such patent rights.

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

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

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

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

IEC 62257-9-5, which is a Technical Specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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This third edition cancels and replaces the second edition issued in 2013. It constitutes a
technical revision.

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

a) The battery test methods have been updated to harmonize with existing IEC standards,
add safety guidance, and remove test methods for nickel-cadmium batteries (as proper

d

isposal options are not available in many communities).

b) The sequence of testing has been changed to allow the battery to be charged using the

L
d) L
e)
f)
9)

h)

Full
the 1

This

A lis
for

imcluding non-lighting appliances such as radios.

pwmmmmwwmﬁ%ll
c) LUimits on total series resistance of the test apparatus have been added te res.

n alternative lumen maintenance test procedure using IES
een added.

lethods have been added for testing water and
hotovoltaic modules.

quipment requirements and
onsolidated into the new Annex

ew optional test methods have bes
haracterize DC ports (Annex EE)

i En ir)é}@f& Report on voting
82(1051/DTS 82/1115/RVC
nformatiQn on oting_fof the approval of this Technical Specification can be fou
eport on vgtinglindicated in the above table.

publicationchas been drafted in accordance with the ISO/IEC Directives, Part 2.

of allyparts in the IEC 62257 series, published under the general title Recommenda

ces,
has
for
iring
been

DD),
Sults
ems

nd in

fions
IEC

eriewable energy and hybrid systems for rural electrification, can be found on the

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 web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

A bilingual-version-of this publication-mav be issued-at a later date
~J Ll PA

transformed into an International standard,
reconfirmed,

withdrawn,

replaced by a revised edition, or
amended.

IMRORTANT - The 'colour inside’ logo on the cover page of this i tes
that it contains colours which are considered to b ect
understanding of its contents. Users should therefore o a

colpur printer.
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INTRODUCTION

2016

IEC 62257 (all parts) provides support and strategies for 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
500 V, DC nominal voltage below 750 V and nominal power below 100 kVA.

These documents are recommendations to support buyers who want to connect with good

quality options in the market:
o tochoose the righ’r system for the righf Inl:mn,
e tp design the system, and
o t® operate and maintain the system.
Thede documents are focused only on technical aspects of rgra icption
condentrating on, but not specific to, developing countries. T s all
inclusive to rural electrification. The documents do not describe a can
detef ilities,
and
Further developments in this field could be introduc
This harts
corrg tives
are able
ener -grid
powgr market.
The |purpose of this p i quality assurance strategies for sfand-
along¢ lighting Kits, i i i ication
shedt format. In addition t0 sug and
implémenters, m@ ‘ | and
govgrnments achrexethe\goals
The |i IEC 62257 are listed below. In some clauses| and
subg 62257, a description of the application of the subclpuse
cont de context for each type of user
a) Nark progrargmes are programmes that support the off-grid lighting market| with
f awareness, and other services. Market support
d aften\use quality assurance to qualify for access to services such as
- greenhouse gas reduction certifications or other incentives,
- «Jdecess 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 (e.g. standardized specification

sheets),

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

participation in consumer awareness campaigns.

b) Manufacturers and distributors need to verify the quality and performance of products from
different batches and potential business partners. Manufacturers and distributors often

u

se quality assurance plans or requirements to:
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support quality control processes at a manufacturing plant or upon receipt of goods

from a contract manufacturer, and
choose products to distribute.

c) Bulk procurement programmes facilitate or place large orders for devices from a
distributor or manufacturer. Bulk procurement programmes may use quality assurance to:

provide devices to a particular, relatively small group of end users whose needs are
understood (e.g., project developers and implementers for an electrification project

may include quality assurance requirements in the GS of an electrification project
IEC TS 62257-3)), and

(see

— nrganiw:- a Quheid\/, hny-dnwn, Qor gi\/nnway programme that will serve a broad t of
users.

d) Tlrade regulators are typically government policymakers and offia ho-'craft| and

implement trade and tax policy. Regulators may use quality assura ehts tg:

- qualify for exemption from tax or duties, and

- establish requirements for customs.
This|part of IEC 62257 establishes the framework for crgating\a weoduct\specification| the
basis$ for evaluating quality for a particular context. Produs Qns jnclude minimum
requjrements for quality standards and warranty re are compargd to
spedifications based on test results and other infg e product. The prqduct
spedification framework is flexible and can acco oals of diverse organizations
and |nstitutions.
There is a range of tests outlined in thi 57,-8ome are simple enough to be
completed in the field by project dev U &rs require laboratory equipment.| The
testd and inspections are designed to e across different markets, courtries,
and fegions.
Standardized specificgtion sheets d that can be used to communicate thqg test
results. Combined wit ecifications, the information in the standardized
spedification sh :@: he \use &f aquality and/or performance label.



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

- 20 - IEC TS 62257-9-5:2016 © IEC 2016

RECOMMENDATIONS FOR RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

Part 9-5: Integrated systems —
Selection of stand-alone lighting kits for rural electrification

1 Scope

This| part of IEC 62257, which is a Technical Specification, app lone
rechfargeable electric lighting appliances or kits that can be installed by a\typ hout
employing a technician.

This| part of IEC 62257 presents a quality assurance frary duct
spedifications (a framework for interpreting test results), (e ized
spedification sheets (templates for communicating test resy

2 Normative references

The following documents, in whole or - renced in this documen{ and
are indispensable for its application. F , only/the edition cited applies}| For
unddted references, the Ilatest editio re€d  document (including | any
amephdments) applies.

IEC 80529, Degrees of protection prowide

IEC $0891:2009, Pho irradipnce

corréctions to m

IEC rent-
voltd

IEC rt 1
Gen

IEC
appr

type

IEC $1427-1:2013, Secondary cells and batteries for renewable energy storage — Gehperal
requirements and methods of test — Part 1: Photovoltaic off-grid application

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications

IEC 61951-2:2011, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Portable sealed rechargeable single cells — Part 2: Nickel-metal hydride

IEC 61960:2011, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Secondary lithium cells and batteries for portable applications

IEC 62087-1:2015, Audio, video, and related equipment — Determination of power
consumption — Part 1: General
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IEC 62087-2:2015, Audio, video, and related equipment — Determination of power
consumption — Part 2: Signals and media

IEC 62087-3:2015, Audio, video, and related equipment - Determination of power
consumption — Part 3: Television sets

CIE 15:2004, Colorimetry

CIE 084, The measurement of luminous flux

CIE [3-3, Method of measuring and Specitying colour rendering properties of light SOUrcey

CIE [127, Measurement of LEDs

CIE 177, Colour rendering of white LED light sources

IESNA LM-78-07, IESNA approved method for total luminou LR t of lamps
using an integrating sphere photometer

IESNA LM-79-08, IES approval method for electrical’ ang Store g solid
statq lighting products

IESNA LM-80-08, Approved method: R

3 Terms and definitions

3.1

illuminance

illu:tinance of a ()
E
luminous flux receg

Note [l to entry: the S i /m?).

[SOUR

3.2
capicny

capdcity of a cell or a battery
elecfric«charge which a cell or battery can deliver under specified discharge conditions

Note 1 to entry: The Sl unit for electric charge, or quantity of electricity, is the coulomb (1 C = 1 A's) but in
practice, capacity is usually expressed in ampere hours (Ah).

[SOURCE: IEC 60050-482:2004, 482-03-14]
3.3
device under test

DUT
particular sample that is being measured or observed

[SOURCE: IEC 62257-12-1:2015, 3.29]
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3.4

life

life of a lamp

total time for which a lamp has been operated before it becomes useless, or is considered to
be so according to specified criteria

Note 1 to entry: Lamp life is usually expressed in hours.

[SOURCE: IEC 60050-845:1987, 845-07-61]

3.5

lux

illuminance produced on a surface of area 1 square metre by a luming men
unifgrmly distributed over that surface

Note [l to entry: Lux is the Sl unit of illuminance.

[SOURCE: IEC 60050-845:1987, 845-01-52, modified — The and

the note has been replaced by a new note to entry.]

3.6
colour rendering index
CRI
measgure of the degree to which the ps j test
illumiinant conforms to that of the sa bject ‘ able
allowance having been made for the st

[SOURCE: IEC 60050-845:1987, 845-
"CRI[' and the note has been omitted.]

d by

3.7
corrglated colour temperaty
CCT
temgerature of t

a givlen stimulus at t

lat of

Note |l to entry: gorralate S wmpérature is expressed in kelvin (K).

[SOURCE, | 45: 845-03-50, modified — Notes 1 and 2 have been replacqd by
a nelv ngte

3.8

full width_half maxi
FW:£M

range.‘of ,a variable over which a given characteristic is greater than 50 % of its maximum
valué

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

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

3.9

ampere

A

S| unit of electric current, equal to the direct current which, if maintained constant in two
straight parallel conductors of infinite length, of circular cross-section with negligible area,
and placed 1 metre apart in vacuum, would produce between these conductors a force per
length equal to 2 x 10~7 N/m
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Note 1 to entry: CGPM definition is as follows: "The ampere is that constant current which, if maintained in two
straight parallel conductors of infinite length, of negligible circular cross-section, and placed 1 metre apart in
vacuum, would produce between these conductors a force equal to 2 x 10~7 newton per metre of length."

[SOURCE: IEC 60050-112:2010, 112-02-07]

3.10

multimeter

multi-range multi-function measuring instrument intended to measure voltage, current and
sometimes other electrical quantities such as resistance

[SOLIDI“I:. IEC a0n0EN. 242290004 249 N2 241
PINC T O VU0 OUTUTZ. ZUU T, UrZz-UzZ-Z ]

3.1
ammeter
instriment intended to measure the value of a current

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

3.12
voltmeter
instrument intended to measure the value of a voltag

[SOURCE: IEC 60050-313:2001, 313-0

3.13
illuminance meter
instriment for measuring illuminance

[SOURCE: IEC 60050-845:1987\845-0

3.14
phofometer
instrument for measuy

[SOL has

been

3.15
pyranomet
instr

3.16
integrating sphere
hollow sphere whose internal surface is a diffuse reflector, as non-selective as possible.

Note 1 to entry: An integrating sphere is used frequently with a radiometer or photometer.

Note 2 to entry: An integrating sphere is used to determine the total luminous flux (lumen output) of a lighting
device.

[SOURCE: IEC 60050-845:1987, 845-05-24, modified — A second note to entry has been
added.]

3.17

goniophotometer

photometer for measuring the directional light distribution characteristics of sources,
luminaires, media or surfaces
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[SOURCE: IEC 60050-845:1987, 845-05-22]

3.18

power supply

electric energy converter which draws electric energy from a source and supplies it in a
specified form to a load

[SOURCE: IEC 60050-151:2001, 151-13-76]

3.19
ovenveltage-proteetion
protgction intended to operate when the power system voltage is—in excessOpf a

predetermined value

[SOYRCE: IEC 60050-448:1995, 448-14-32]

3.20
IP class
IP rgting

degrge of protection provided by enclosures for elec
foreign bodies and dust/water

st penetration by

Note [l to entry: IP means "ingress protection",

3.21
portable

conrlected in a way that makes a prodyct or_subsys sy for an individual to carry

Note || to entry: Products or sibsystems are™oiable
energly storage, and light source\are cephnected i thisrway.

n two or more of the main components (energy s¢urce,

3.22
fier
designed for per e

Note || to entry: C 3 € rage,
and lipht source) are desi

3.23
sepdratg
withqut solar dule i atis
suffigiently long-to a ‘ duct
components(remaiq i

3.24
integrated
with a solar module integrated into the same casing as the other components or connected to
other components via a cable that is too short to allow the solar module to collect energy
outdoors while the other product components remain indoors

3.25

metadata

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

3.26

light emitting diode

LED

solid state device embodying a p-n junction, emitting optical radiation when excited by an
electric current
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[SOURCE: IEC 60050-845: 1987, 845-04-40]

3.27

low-voltage disconnect

LVD

battery voltage at which the load terminals of the charge controller are switched off to prevent
the battery from over discharging

Note 1 to entry: This is a specific case of a "load disconnect point" as defined by IEC 62509:2010, 3.11.

3.28

standby loss
quarltity of electricity (electric charge), expressed as a fraction of the tota
drawn from a product’s battery with the product switched off over a speci

battery eapdcity,

3.29

compact fluorescent lamp

CFL’[)

discharge lamp of the low pressure mercury type in which r } i i one
or sgveral layers of phosphors excited by the ultraviolet radiation cally
self-pallasted with a tube that is wound in a spiral or4a " as

oppdsed to linear fluorescent lamps

3.30
pink|noise
nois¢ whose power spectral density is i

3.31
standard operating voltage
stangardized voltage corre

3.32
typi¢al port voI
voltage present at\a

3.33
coeffici
ratio

4

4.1 | System description

4.1.1 Components

A stand-alone lighting kit typically comprises:

e The main components:
— an energy source:

a) solar photovoltaic module (integrated, supported by or completely separate from
the casing),

b) electromechanical charger (hand crank, pedal power, or other), and/or

c) general DC power input (normally used with a central charging station or AC-DC
converters to charge via grid power).

— one or several light sources (typically CFL or LED),
— battery/batteries, and
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loads (optional), such as appliances (lighting, television, radio, fan, etc.), and
adapter cables (e.g. for mobile phones).

e The enclosure and other components:

casing or several casings (including some translucent parts in many cases),

load

circuits (battery charge and discharge controller, regulated voltage and current

sources),
wiring to connect the circuits to each other and the main components,
fasteners to secure components in the casings,

switches for light control/selection

4.1.2

Com
the 3

Component categories
ponents of stand-alone lighting kits can be placed\into @ns f categories base
rrangement of components. The four categorie indepr, fixed outdoor, por
sepgrate, and portable integrated. K is\i ze” them because they

diffe
base

cables and connectors,

protective devices,
status indicators/user feedback,

accessories (auxiliary power outlet, mobile phone charging o
radio, fan, TV, etc.), and/or

hardware for mounting.

nt environmental condi

i companents_areXfurther classified based on the expected use location:

ixed_indoor components are not inherently portable and are used indoors. If a

face,

d on
able
have
fions

5e in

ergy
light

fixed
such

ndoor component is connected to a component that is intended to be used outdoors (

d

S a FV moduie), the cable connecting tne two components snall pe Sutticiently 10

g to

place the outdoor component outdoors in an appropriate location while the indoor
component remains indoors. Otherwise, the fixed outdoor category shall apply. See Figure

1

for an example.
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b) Hixed outdoor components are sed
gqutdoors, or are connected to components inte e of
insufficient length to allow the component\in®question to-he’placed indoors. Fixed ouf{door

ever, PV modules without additjonal

omponents form their own category. i n example.

QO
[<]
3

©
o
=}
(]
=)
[l
%]
3
Y]

<
o
o
=)
—
=
5
5
=
(]

«Q
=
V]
—_
(]
)

IEC
Figure 2 — Fixed outdoor components with an indoor light point — Example

Portable components are further classified by the presence or absence of an integrated solar
module:

c) Portable separate components are portable, with a battery and load permanently or
temporarily joined. If the component is intended to be connected to a fixed outdoor or
portable integrated component or a PV module, the cable connecting the two components
shall be sufficiently long to place the outdoor component outdoors in an appropriate
location while the indoor component remains indoors; otherwise, the portable integrated
category shall apply. See Figure 3 for an example.
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Figure 3 — Portable separate ¢ le

d) Hortable integrated components ayé portapie\and are ith a solar module tHat is
tegrated in the casing or is otherwj ' ole component shall bg left
utdoors to charge via the solar mx S SN portable components tha{ are

hced
i doors Portable integrat ~ ; , ules

S

| —> K

Q
§

IEC
Figure 4 — Portable integrated components — Example

PV modules may be subjected to different standards for durability (including physical and
water ingress protection), and are therefore considered a separate category:

e) PV modules include one or more PV cells surrounded by encapsulating or laminating
materials with a transparent glass or plastic covering, plus a junction box mounted on the
back of the module for electrical connections. A PV module may be surrounded by a frame,
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typically of metal or plastic, and may include mounting brackets or other hardware. This
category applies only to PV modules; assemblies containing one or more PV modules plus
additional electrical or electronic components, such as circuit boards or batteries, shall be
considered fixed outdoor components.

4.1.3 Lighting parts definitions

The portion of the kit which provides lighting can also be divided into several subsystems, as
defined below. The subsystems are nested beginning with the smallest subsystem and
working down to complete kits.

a) Light source(s): individual LED, CFl, or other light emitting components

b) Array(s): single or grouped light sources that can be controlled independently frampther
drrays.

c) Uight point(s) or lighting appliance(s): house one or more arrays.@ qoved|with
respect to other light points, if there are more than one.

d) Uighting unit(s): stand-alone parts of the kit, each with an ind 8 w thet powers
dne or more light points.
NOTE It is appropriate to categorize each light unit (as describeddn 4. sepafately, since the arranggément
of battery and light point(s) can be different in different light uni

e) Uighting kit: the overall package of integrated/compohen inclyding one or seyeral
l[ighting units and potentially other loads or appliances

Figufe 5 below illustrates how a hypo e_subdivided and categorjzed.

The Jevels of division are labelled with\gette ing to the descriptions above. There

are gix light sources (A) in this kit divided.amo . Two of the three light ppints

(C) have one array; the third light poi [ C2) has two arrays. Note that ope of

the grrays — the one with three light sourc off and the other is on. There arg two

light{units (D). The light un ategorized as portable separate} the

othef light unit (D2) can be 2 fixed indoors. Both units are included in a sjngle

lighting kit (E). Note t ights.are illustrated below, other appliances are pften

inclul

ded in the kit.
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A—— 1
B—— 1
C~ 1
D- 1
E-

IEC

4.1.4 Additional systen

In addition to technical

) ackaging wi

N

e user’'s manual(s

e various advertising and
gthers, apd/o

e Warra anufacturer, and

e hardware fo ing the PV module or outdoor components.

4.2 | System)measurements and observations

4.2.1 General

Subclause 4.2 describes aspects of an oif-grid lighting product that can be measured and/or
observed to ascertain its quality and performance. The aspects are grouped into categories,
and each aspect begins with a description of its relevance. The aspects can be measured
and/or observed using test procedures, which are generally classified as "A" or "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. A class C procedure is specified for selected procedures
that may be done with "field modifications" (see Annex AA). 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.
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4.2.2 Product design, manufacture, and marketing aspects

4.2.2.1 Arrangement of components

The arrangement of components is a critical aspect to observe because it determines the

product category. Different arrangements will offer different utility to the end user.

a) Class A test procedure(s): Annex F: visual screening.
b) Class B test procedure(s): n/a.

c) Result: qualitative description of each separate electronic enclosure and what is housed in

or mounted on each.

d) Units: qualitative description.

EXAMPLE Enclosure A contains the battery and has a gooseneck light point protrudipg™Myom the top
is a [remote lighting point with ambient, omnidirectional LEDs mounted on the, ‘Qutside;
Enclopure A with a 5 m cable. A solar module with a 6 m cable for connection powsg

4.2.2.2 Charging system information

. Enclo

t_ds+, tonnect

ure B
d to

This|notes all the available options for charging the device i noté are whether

the ¢levice can be charged by "central" charging (e.qg.
centfal charging station), "independent" charging Ae.g.

utility of the device for users based on the perforrmance & v

a)

(

b) Class B test procedure(s): Annex D: h
c) H
1

) charger type;
) central or indep

D)

d) Units: qualitative typex

EXAMPLE Two ché&
via ar auxiliary input

4.2.2.3

This|describg
impgrtant for\

a)

c)
d)

(
b) Class B test\rocedure(s): Annex D: manufacturer self-reported information.
Resultxqualitativ

4

nits;qualitative description.

description of the type, number, and arrangement of light sources.

at a
c or
b the

rging

is is

EXAMPLE See 4.1.3.

4.2.2.4 Energy storage system information

This describes the type and number of energy storage systems included in the product.

a) Class A test procedure(s): Annex F: visual screening.
b) Class B test procedure(s): Annex D: manufacturer self-reported information.
c) Result: the type and number of batteries in the system.

d) Units: qualitative description.

EXAMPLE Unit A has a 3,7 V lithium-ion battery with a rating of 2 000 mAh; Unit B has a 3,7 V lithium-ion battery

with a rating of 1 000 mAh.
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4.2.2.5 Battery easy replaceability

This is an assessment of whether a low-skill technician can easily replace the battery with
only a screwdriver (i.e. no soldering). It is important for considering the relevance of battery
replacement information. Some batteries have longer lifetimes than others, so replaceability
can be less important.

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

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

c) Result: a yes or no result on whether it is "easy" to replace the battery.

d) Lllliib. beI’IIU.
EXAMPLE Yes, battery is easily replaceable.

4.2.2.6 Battery general aspects

Thode aspects of the battery(-ies) that are important for und
replgcement batteries.

Llass A test procedure(s): Annex F: visual screening.

vation or referpnce

a) (
b) Class B test procedure(s): Annex D: manufacture
domponent rating.

H

c) Result (for each battery present):

1) battery chemistry;

4) nominal voltage;

J) package type;

4) package size;

q4) connection type.
d) Units: qualitative t
EXAM
4.2.2.
Infor, elps
esta ents.
Certai h as
instr Hous
com mer-
facin

a) Class-Atest procedure(s): Annex F: visual screening.

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

c) Result: there are five types of result:

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

2) notes on the type of manual and which languages are included;

3) description of the method or pathway for replacing components, including the battery;

4) specifications of components that could require replacement (fuses, batteries, PV);

5) instructions for PV and product installation and operation.

d) Units: qualitative type and photographs.

EXAMPLE [Photographs attached to test reports] "The user’s manual is a single-sheet included in the package
and includes pictograms with explanations in Hindi, English, French, and Swahili.".
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4.2.2.8 Warranty information

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

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

d) Units: qualitative type.

EXAMPLE [Detailed warranty terms are documented in scanned attachments to tes hainst
manufacturing defects or under normal use conditions. The product in general is M the
time qf purchase; the PV module is warranted for 2 years.

4.2.3.9 Auxiliary outlets, ports and adapters informatio

This|notes all the auxiliary outlets and ports present on USB
portg, outlets or mobile phone adapters can be an impa mer.
a) (lass A test procedure(s): Annex F: visual screefing

b) Class B test procedure(s): Annex D:; manufag

c) Result: list of included auxiliary o

d) Units: qualitative type

EXAMPLE The product has a USB port with mbiIe@cr apability and a radio

4.2.2.10

This| notes all the appliances_i S i product and all appliances the product is
advzrtised to support! {s 'ncI de apphances such as radios. Others inglude
advdrtising stati \@ ’ < they
can power certain\appfi

4.2.2.11 Other visual screening results

This inr‘nrpnratpq various other impnrtant results obtained from visual er‘rppning (Annpx 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 D: manufacturer self-reported information.

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

d) Units: qualitative descriptions and quantitative measurements.

EXAMPLE (for one result) The product’s lamp unit and control/battery enclosure have masses of 0,3 kg and
1,5 kg, respectively.
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4.2.3 Product durability and workmanship aspects
4.2.31 Water protection — enclosure

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

a) Class A test procedure(s): Annex U: Physical and water ingress protection test according
to IEC 60529 or using the alternative methods if the alternative method results are
unequivocal.

1 ooy 4 ! £ A T Y] : 1 ! 4 : 4 e 4 4
b) C\Idbb D ICS1 PIULCUUTT(S). ANTICTA U. TITysSitdl dlnTfu wWalCl TMTyress prutcULuUlT 1ICS51.

c) Result: pass or fail for IP class (second digit) and a description ©6f degree of “Water

grotection provided by enclosure.

d) Units: pass or fail and qualitative description.

EXAMPLE The product passes IPx3. The product’s enclosure contains tight fitti hichl have

gaskdts to prevent water intrusion.

4.2.3.2
This|provides a description of any drainage means j rcuit
board protection methods used in the product. The (incgrporatien o i oard

protgction is crucial for products intended tg
enclpsures providing little to no water j i

nave

lass A test procedure(s): : 2eni combined with Anngx D:

d

n
b) Class B test procedure(
c) H
d) Units: qualitative des

EXAMPLE The p
enclogure to allow

bf the

4.2.3.3

This| combine 0 imer

c) Result: descriptive’assessment of exposure protection by enclosure only, technical mgans,
gnd pverall system. The assessment categories are "no protection," "occasional nfain,"

frequent rain, "permanent rooftop installation for PV modules," and "permanent oufdoor
daxpaosure "

d) Units: qualitative type.

EXAMPLE Enclosure only: no protection. Technical means: occasional rain. Overall: occasional rain.
4.2.3.4 Water protection — solar module

This provides a description of an external solar module’s ability to keep out water in terms of
IP class (if the solar module is integrated into the product enclosure, then 4.2.3.1 already
covers the solar module). Solar modules need to be left outside to collect solar energy;
therefore, water protection is important for solar module function as well as user safety.

a) Class A test procedure(s): Annex U: Physical and water ingress protection test according
to IEC 60529 or using the alternative methods (U.4.4) if the alternative method results are
unequivocal.
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b) Class B test procedure(s): Annex U: Physical and water ingress protection test.

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

d) Units: pass or fail and qualitative description.

EXAMPLE The product’s solar module passes IPx4; the solar module is well-sealed, providing an adequate level
of protection against water ingress.

4.2.3.5 Physical ingress protection

This provides a description of the degree of protection from the intrusion of foreign objects a
compoTents enctosure provides T terms of P tlassPhysicatimgress protectiom s important
for uger safety as well as product functionality.

a) (lass A test procedure(s): Annex U: Physical and water ingress protect; S ding
b IEC 60529 or using the alternative methods (U.4.3) if the altepiqti \etf S b are

nequivocal.

esult: pass or fail for IP class (first digit) and description of de ress

d

t

y

b) ({lass B test procedure(s): Annex U: Physical and water ing
F

plrotection.

o
-
—

nits: pass or fail and qualitative description.

EXAMPLE The product components pass IP 2x; the prod vents

smallgr than 12,5 mm.

pQnents fit together well, with

4.2.3.6

This|provides a description of an extérnal_sola n of
foreign objects in terms qof IP class\ (if duct
enclpsure, then 4.2.3.5 g : left
outside to collect solar energ ica solar

module function as we

Llass A tes y
b |[EC 60529 3N

nequivocal.

a) ding

b are

Result: i ress

(

t

y
b) Class B test proce

c) H

q

4

d)

EXAMPLE The-pr¥aduct'sisolar module is estimated to pass IP 3x; the solar module is well-sealed so that only
small|particles could i é

4.2.3.7 Drop resistance

This provides an evaluation of a product’s robustness and ability to withstand being dropped.
Drop resistance is important for product functionality and user safety and satisfaction in
portable components.

a) Class A test procedure(s): Annex W: mechanical durability test.

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

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

d) Units: a pass or fail result on whether the DUT functions, incurred damage, and presented
a safety hazard to the user.

EXAMPLE When dropped, the product stopped working and its glass LED cover shattered, presenting a safety
hazard to the user. Functional: fail. Damage: fail. Safety hazard: fail.
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4.2.3.8 Gooseneck and moving part durability

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

a) Class A test procedure(s): Annex W: 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 on whether the DUT functions, incurred damage, and presented

] ol
q SdICly Tld4dlU U IS USCTT.

EXAMPLE After the gooseneck/moving part test, the LEDs worked properly but thers
crackgd housing) that did not pose a hazard. Functional: pass. Damage: fail. Safety: pas

4.2.3.9 Connector durability

This|provides an evaluation of a product’s connectors’ robugtness ‘g

plug|cycling. Connector durability is important for product funstionality
satigffaction.
a)
b)

Class A test procedure(s): Annex W: mechanical
(
c) Result: a pass or fail for functionaljty
4

llass B test procedure(s): n/a.
damage

nits: a pass or fail result on whether the D
safety hazard to the user.

EXAMPLE After 400 cycles in the connector\test,(the\ PV )1 barrel plug socket detached from thd DUT

enclogure, rendering the PV moddile connector uqusakle..Runctispalvfail. Damage: fail. Safety: pass.

4.2.3.10 Switch durabili

This|provides an gvaluati ifches’ robustness and ability to withstand syitch

cycling. Switch iIit is i 3 product functionality and user safety and satisfaftion.

a) Class A test probe Mmechanical durability test.

b) Class B test proce

c) Result: apass.ox fail fo sfionality, damage, and the presence of user safety hazards.

d) Units- on whether the DUT functions, incurred damage, and presgnted
g safe

EXAMPLE After68Q cycl
Damdge: fail. Safety: pa

4.2.3.11 "~ Strain relief durability

rred damage, and prese

in the switch test, the DUT’s light switch stopped turning on the DUT. Functiona

Wsible~damalge (a

tand
and

2 of user safety hazargs.

nted

I: fail.

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 W: 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 on whether the DUT functions, incurred damage, and presented

a safety hazard to the user.

EXAMPLE The DUT'’s strain reliefs all withstood the strain relief test without incurring any damage. Functional:

pass. Damage: pass. Safety: pass.
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4.2.3.12 Wiring quality

This provides a qualitative evaluation of a product’s wiring quality, including (but not limited to)
neatness and connection quality.

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

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

c) Result: a qualitative description of wiring quality.

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

EXAMBRLE_The DUT s wires are nnnfl\l nrrannnrl I| e.not fnnnlnr{ or \nlrnnnnr{ around-one nnnfhnr\ and-the solder

joints|are of good quality. No bad Jomts pmched wires, or other poor wiring |nd|cators

4.2.3.13 Battery protection strategy

This|provides a quantitative evaluation of a product’s battery dis ction

stratpgy / algorithm, which is important for battery longevity as w

a)

d

b) Class B test procedure(s): Annex D: manufacturer selfs
c) H
4

d) Units: quantitative description

EXAMPLE The DUT has a deep discharge pra ltage
of 2,4 V/cell.

4.2.4 Lighting durability aspects

4.2.41 500 h lumen majntenance

Thlis is a measure of the amount of I|g t egrada'n after 500 h of operation at a con chrnt
volt i 's

circul

EXAM

4.2.4.2 2 000-h lumen maintenance

This|is a,measure of the amount of light degradation after 1 000 h and 2 000 h of operatipn at
a copstant' voltage, which can provide valuable insight into the quality of the LEDs and/or the
DUT][s circuitry.

a) Class A test procedure(s): Annex J: lumen maintenance test.
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 (%).

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

4.2.4.3 Fluorescent light durability

These are additional checks of durability for fluorescent lights that account for their unique
characteristics.
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a) Class A test procedure(s): Cycling test of IEC 62257-12-1.
b) Class B test procedure(s): n/a.

c) Result: a pass or fail for cycling tests of IEC 62257-12-1.
d) Units: pass or fail.

EXAMPLE The DUT passed the cycling tests of IEC 62257-12-1.
4.2.5 Battery performance aspects

4.2.5.1 Battery capacity

This|is a measure of the quantity of electricity (electric charge), usually expressed in amﬂ)ere-
hourk (Ah), which a fully charged battery can deliver under specified condition fects
the run time of products.

a) Class A test procedure(s): Annex K: battery test (all chemistries) 12013, 7.3.2,
fpr nickel-cadmium batteries; IEC 61951-2:2011, 7.3, for nick i - igs; or
IEC 61960:2011, 7.3.1, for lithium-based batteries.

lass B test procedure(s): Annex D: manufacturer self
omponent rating.

b) bnce

nits: milliampere-hours (mAh) at a discharg ttery

apacity that is used each hour (7,

EXAMPLE 3 500 mAh at 0,2 /; A.

4.2.3.2 Battery round-trip energy efficienc

This|is a measure of how/efficiep later
use
a) (lass A test proced

d
b) Class B test’@,
c) Result: storage’ef
L L

Thisl|i Bries

that

a) (lass A'test procedure(s): Annex BB: battery durability test.

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

c) Result: percent capacity loss from storage.
d) Units: percentage (%).
EXAMPLE The battery’s capacity loss from storage is 90 %.

4.2.5.4 Battery nominal voltage

This is important for matching to the other components and determines, along with the battery
ampere-hour capacity, the energy capacity of the battery. It depends on the battery chemistry
(what materials are used to store energy) and the number of electrochemical cells that are in
series.

a) Class A test procedure(s): Annex F: visual screening.
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b) Class B test procedure(s): Annex D: manufacturer self-reported information or reference
component rating.

c) Result: nominal voltage of the battery pack.
d) Units: voltage (V).
EXAMPLE 3,6 V.

4.2.6 Solar module aspects

4.2.6.1 Solar I-V curve parameters
The test
conditions (STC: AM 1,5, 25 °C cell temperature, 1 000 W/m?2 irradiance) typicahmqgdule

operpting temperature (TMOT: AM 1,5, 50 °C cell temperature, 1 000 W/ diance).

a) Class A test procedure(s): IEC 60904-1.

b) Class B test procedure(s): Annex Q: outdoor photovoltaic m

c) Result (for both STC and TMOT):
) Open circuit voltage (V).

?) Short circuit current (/g.).

8) Maximum power voltage (¥,

4

) pp):
)

b) Peak power (Pmpp).
)

Maximum power current (Impp).

on STE€ nor TMOT).
elsius (1/°C).

6) Voltage temperature coefficient
d) Units: volts (V), amperes (A), watt

EXAMPLE STC values: V=

op = 0,50 A, and Pmpp = 2,9 W. The mofule’s
voltad

4.2.6.2 Cable length

The |length of s wnetted to fixed outdoor components are important
becguse it is one as ¥’the product category; a minimum length is typically
speg iy" as having separate PV modules to ensure that a useln can
plac¢ the solar S ponent, outdoors while the other components remain

indo 3¢ the degree of water protection in quality standards.
a) ( (s): Annex F: visual screening.
b) (
c) H
1) the length of a solar module cable that is useful for separating the solar module [from

the enclosure that contains the battery being charged; and

2) the Tength of the cable between any fixed oufdoor component and any other
component.

d) Units: metres (m).

EXAMPLE 3,5 m.

4.2.7 Electrical characteristics

4.2.71 Appliance voltage compatibility

This provides an assessment of whether an included appliance can safely and properly
operate over the entire set of operating conditions of the DUT, including discharging with a
deeply discharged battery and charging with a nearly full battery.

a) Class A test procedure(s): Annex EE: assessment of DC ports.
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b) Class B test procedure(s): n/a.
c) Result: pass or fail for functionality, damage, and safety.
d) Units: pass/fail; qualitative description.

EXAMPLE The DUT remained functional after the test and no damage or safety hazard was present.
4.2.7.2 Power consumption

The power consumed by an appliance 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
measured in order to calculate the run time for systems with included appliances.

a) (lass A test procedure(s): Annex FF: appliance tests.
b) ({lass B test procedure(s): n/a.
c) Result: DC power.

d) Units: watts (W).

EXAMPLE 1,50 W.
4.2.7.3 Circuit and overload protection

This| provides an assessment of the system’s PV/ ovge ; i load
protéction, and safeguards against miswiring in syste

a) Class A test procedure(s): Annex
b) (lass B test procedure(s): Annex D:

c) Result: a pass or fail result on whether_the nit_had d, or
jﬁowed damage, fault jndicati . ¢ ptive
nd qualitative results¢of the yolta

d) Units: volts (V), tion,

flinctioned, or showed\da

EXAMPLE The DL@ i g to provide adequate circuit protection. Spare fuses are
included and the fuse e

4.2.1.4

This|provide

a) Clasg Ate

b) Glass B

c) Result: minimum, pypical, and maximum port voltages, tables and plots of voltage, current,
power.and efficiency of each port.

d) Units: volts (V), amperes (A), watts (W), percentage (%).

4.2.8 Performance aspects
4.2.8.1 General

Energy availability, component run times and light output are key elements of performance for
stand-alone lighting kits. Some of the aspects listed below will be different for different light
settings and appliance combinations.

4.2.8.2 Daily energy service

The daily energy service is the duration of service provided to end users after one day of
solar charging and depends on the system-level performance for a particular setting. The
standard solar charging day is defined as an incident solar resource of 5 kWh/m2. This is an
important metric because it is an estimate of the day-to-day services users can expect in ideal
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charging conditions. The daily energy service depends on the system-level performance for a
particular light setting and combination of appliances.

a) Class A test procedure(s): Annex M: full-battery run time test, Annex R: solar charge test,
Annex GG: energy service calculations.
b) Class B test Standards(s): n/a.

c) Result: watt-hours per day of energy available after a battery is charged from empty for
one standard solar day.

d) Units: watt-hours (Wh).

EXAMPHE—66-WHhtaery

4.2.8.3 Solar-day lighting run time

The polar-day run time is the duration of service provided to end usg 2 olar
charging and depends on the system-level performance for a parti irgy dard
solat charging day is defined as an incident solar resource of 5kWhm?2 iS I3 j rtant
metrjc because it is an estimate of the day-to-day services us 2 ' ging
contiitions. It is important to note that variations in available * imate,
weather, or user behaviour) will result in commensurate di from
solaf charging.

a) Class A test procedure(s): Annex R: solar chare lest; or AnnexM: full-battery run|time
test, Annex R: solar charge test, and S ery@rvic calculations.

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

c) (lass C test procedure: Annex AA: fi

d) Result: hours of operation to 70 initi ghtness after the battery is chdrged
ffom empty for one sta

e) Units: hours (h).

EXAMPLE 4,5 h.

4 - Sola

service provided to end users from one day of golar
evel performance for a particular setting. The standard
incident solar resource of 5 kWh/m2. This is an important
gstimate>of the day-to-day services users can expect in ideal chafging
to Yiote that variations in available solar energy (due to climate,
avioly) will result in commensurate differences in actual run time [from

Llass A\test pregédure(s): Annex R: solar charge test; or Annex M: full-battery run|time
test, Annex R: solar charge test, and Annex GG: energy service calculations.

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

c) Result: hours of operation after the battery is charged from empty for one standard solar
day.

d) Units: hours (h).
EXAMPLE 4,5 h.

4.2.8.5 Lighting full-battery run time

The full-battery run time is the duration of service provided to end users from a fully charged
battery and depends on the system-level performance for a particular setting. Regardless of
the charging method, the full-battery run time is a relevant metric. For products that recharge
centrally, it represents their hours of autonomy until the product shall be returned to a
charging station (and potentially a fee shall be paid). For solar-charged products, it
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represents the ability to store excess energy for a rainy day. For electromechanically-charged
products, it represents the maximum period the product can be operated in between charges.

a) Class A test procedure(s): Annex M: full-battery run time test, alone or in conjunction with

Annex GG: energy service calculations.
b) Class B test Standards(s): n/a.
c) Class C test procedure: Annex AA: field testing methods.

d) Result: hours of operation to 70 % of the initial brightness when beginning with a fully

charged battery; sometimes also known as "autonomous run time."

e) Units: hours (h)

EXAMPLE 9,3 h.
4.2.8.6 Grid-charge run time

The |grid-charge run time is the run time for DUTs that are cen
central charging station or the grid). This is an important meétn
expgcted run time after a full day of grid charging.

a) Class A test procedure(s): Annex O: grid charge test.
b) Class B test procedure(s): n/a.
c) Result: hours of operation to 70 % of the initi
ffom empty.
d) Units: hours (h).

EXAMPLE 6,3 h.

4.2.8.7 Electromechani

The electromechanical cha atio | eMactor for electromechanical (i.e. dyn
charging — a ratio of r [ ing: i ie. with an electromechanical charger th

included with th i a ceqtral electromechanical charging station).
elecfromechani 2 olled rate. This is an important metric becal
allows one to estirhate the ion ser effort required each day for a given ley

service.

a)

c) Resdlt: ra
d) Units: unitles
EXAMPLE J12.min runtivie per 1 min of charging time.

4.2.9 Light output aspects

th a
the

er the“battery is grid chgrged

hmo)
at is
The
se it
e| of

4.2.91 Average luminous flux output

Average luminous flux output is the light output of a DUT when it is operated at the standard
operating voltage or when an individual lighting appliance is measured at the typical port

voltage. This is a key metric that compares the overall light output of DUTs.

a) Class A test procedure(s): CIE 084, CIE 127, IESNA LM-78-07, or IESNA LM-79-08.

b) Class B test procedure(s): Annex I: light output test.

c) Class C test procedure(s): Annex AA: field testing methods.
d) Result: average luminous flux.

e) Units: lumens (Im).

EXAMPLE 95,6 Im.
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4.2.9.2 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 included angle for which the illumination is greater than or equal to half
the illumination at the brightest point in the plane.

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

b) Class B test procedure(s): Annex T: light distribution test.

c) Result: vertical and horizontal FWHM angles.

d) Units: degrees (°).

EXAMPLE The DUT’s horizontal and vertical FWHM angles are both 65°.

4.2.9.3 Average light distribution characteristics
A lig
utilit
oper

) the
rage

ht distribution is the illuminance "map" of a DUT. This metric is

a) (
b) @
c) C
d) R
e) U

EXAM
40 luy.

hce is

4.2.9.4 Colour charag

The kcolour characteristis ated

cololir temperature (C(
a) (lass A test
b) C
c) R
d) U
EXAMPL

4.2.1 ing circuit efficiency

The | battery=charging circuit efficiency, or generator-to-battery charging efficiency, |is a
measgure\of how efficient the DUT electronics are at feeding generated energy into the bdttery.

a) Crass Atest procedure(s): IEC 62509.

b) Class B test procedure(s): Annex R: solar charge test.
c) Result: battery-charging circuit efficiency.

d) Units: percentage (%).

EXAMPLE 90 %.

4.2.11 Self-certification aspects

4.2.11.1 Product and manufacturer information

Manufacturer-reported product and manufacturer information is important for tracking
purposes as well as for ensuring the test lab has up-to-date product information.
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a) Class A test procedure(s): Annex D: manufacturer self-reported information.
b) Class B test procedure(s): n/a.
c) Result: various qualitative and quantitative information.

d) Units: qualitative and quantitative.
EXAMPLE The product’s free-on-board price is USD 30, it is sold in Kenya and India, etc.
4.2.11.2 Warranty coverage

Warranty coverage goes beyond the terms of a warranty and provides detail on coverage in a
parti i i i i i it | erify
coverage in a particular town or region.

a) Class A test procedure(s): Annex D: manufacturer self-reported inforn
b) Class B test procedure(s): n/a.
c) Result: qualitative description.
d) Units: qualitative description.

have been traiged to
g of their capabllities,
service by dialling a

EXAMPLE The support in [region name] is provided by a small netwo
repainl products by [manufacturer or distributor name]. For repairs
replagement products are provided. The consumers in [region

phong number that is on a sticker placed on the original packaging.

4.2.11.3 Third-party marks and certifi

Third-party marks and certifications ( s of

conslumers and investors, alike.

a) Class A test procedure(s): Annex Dy m
b) Glass B test proceduré
c) Result: qualitative

d) Units: qualit@
EXAMPLE 1SO 9001 e€rifted:

5 Product spe

5.1 Ge

the
duct

Quallity ste d 9 requirements (Figure 6) are used to
meagsurements
spedfication.

interpret

Figure 6 — The two components of a product specification

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

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

Each criterion in a specification refers to a particular aspect of the product, as listed in 4.2,
and requires a minimum level of quality, service, or performance.
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The standards and requirements should be appropriate for the goals of the organization or
individual who is using them as a framework for quality assurance and should consider the

following factors:

e availability of products on the market with the necessary quality and performance;

e ability of buyers to pay for the products;
e diversity of end user needs;

e tolerance for manufacturing variation.

Clause 5 describes the framework for standards and requirements in general and offers

insights on the best pracfices for creafing a product specificafion. Tt includes a template
product specification followed by guidance on completing each section. X A presenfs an
example specification for off-grid lighting market support programme qua
5.2 | Applications
Product specifications that include some combination of ggalit d warfanty
requjrements can support a broad range of quality assurance nle\] lists“examples of
how [they are applied depending on the type of quality assérance
Table 1 — Applications of pro uc§&7pe ificati
Type of QA Ie( \( pl@
framework
Gengral market Use quality standards
support market support.
Use quality standards to
s qnd othier Yequir
Manpfacturing/ ate qualjty standards from market support programmes|or
distrjbution ction QC processes.
<\ : imgum>quality standards and warranty requirements for prodpcts
Bulk| procurement Se nikpum gy Wdards and warranty requirements for products to qualify inja
equest fonoffers. Ithe project is in a specific location, the warranty requirements may
alsp includéspecifig levels of service in that particular area.
Trade regulati?ﬁ\ §e\t Nmm\quality standards for tax exemption or customs.
53| Q rinciples
The framework:fQr considering quality standards and warranty requirements presented i this
part [of IEC 62257 s designed to support broad types of programmes and institutions in the
off-grid lighting market. The following key principles guide the framework.
L] EG:GIIbU quahty dlld foU|dab|=|ty fUI PI;bU‘OCIIO;t;VC buyclc = It dUUD IIUt Illdttcl hUVV We”

products perform if the target users cannot afford them.

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

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

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

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

Focus warranty requirements on providing a baseline of support.


https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

- 46 - IEC TS 62257-9-5:2016 © IEC 2016

5.4 Product specification framework description
5.4.1 General

Subclause 5.4 describes a framework for creating product specification documents for off-grid
lighting. First, a blank specification (5.4.2) is provided that lists all the pieces that may be
specified. Next, 5.4.3 describes guidelines for setting tolerances in a product specification.
Finally, the main sections in a specification are described in more detail with notes and
guidance (5.4.4, 5.4.5).

An example product specification for general market support programmes is in Annex A.

A product specification has five parts:

(@]

a)
b) T
c) Hroduct category requirements: unambiguously defines
r
¢

cope: defines the applicability and use of the quality standards.

est requirements: defines requirements for test result validity.

at” may be
pferenced later.

d) Quality standards: lists quality-related aspects and mirj equired results for pach

aspect with a tolerance; may be subdivided by progd
e) Warranty requirements: lists requirements for mir I nty support.

5.4.2 Product specification templa
5.4.2.1 General

Subglause 5.4.2 is a blank, rough femplate tiag quality standards and warranty
requjrements to support of 3 O or institution. Note that in many
applications certain critefi e_categories ofs criteria do not apply and should be

remg
spage.

and describes what should go in pach

5.4.2.

Desgri ] S progrict specification, the contents in general, and pravide
gquid 4

5.4.2.

Spegify the Ntestingthat is required. Typically this is quality test method (QTM) tepting
(see '

Desdgriberany product sampling requirements for qualification testing.

Speu'fy the—rmumber-of l'l'yl'lf uufpuf ouffiuyo lt-;quflt-;u' tobemeasured-for pluu’uofo with—mt tiple
settings. Typically, at least one set of test results should fully characterize the performance on
the highest light output setting.

5.4.2.4 Product category requirements

Describe which product categories (see 4.1.2) are covered/allowed.

Describe any other requirements or eligibility criteria for products that are categorical (e.qg.
shall be solar charged, shall be plug-and-play, shall be low-voltage, batteries shall be
replaceable).

Qualification as a "separate" PV module requires meeting the criteria listed in Table 2:
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Table 2 — Qualification as separate PV module

Criterion

Aspect(s)

Required value

leng

PV module cable

th

4.2.6.2 Cable length

Define the length in metres that is required for qualification

as a separate PV module.

5.4.2.5

Quality standards

The product shall meet each of the criteria listed in the truth-in-advertising (Table 3), safety
and durability (Table 4), and end user support (Table 5) tables.

Table 3 — Truth-in-advertising tolerance (\

[ruth-in- Aspect(s) considered in Require e}\
aglvertising assessment
Criterion
System 4.2.8 Performance aspects
perfprmance

numieric ratings

toIeance —

4.2.9 Light output aspects
Others, if applicable

Define the tolerance fW\‘@

components

SysFm
tolefance —

4.2.5 Battery performance
aspects

4.2.6 Solar module aspects

N
Define thefoleranc Wrom ratings.

numieric ratings

4.2.7.1 Appliance voltag

compatibility

4.2.7.2 Power consumptio

4.2.7.4 DC ports

Others, if applicable—~_ \
Othgr numeric Multiple Define tolerance for deviation from ratings.
ratirjgs tolerance (\
Ovefall truth—in- Itip lude an overall description of the requirements for tjuth-
advertising fh-advertising that are not covered by the requirementg
stat¢ment above.

N\
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Table 4 — Safety and durability standards (1 of 2)

Safety or Aspect(s) considered in Product category Requirement
durability assessment (form factor and/or
criterion technology)

Level of water 4.2.3.1 Water protection — Category 1 Define level of protection in terms of
exposure enclosure water protection integrated

rotection assessment:
?overall 4.2.3.2 Water protection —

circuit protection and
drainage

No protection, occasional rain,

technical, or -
frequent rain, or permanent outdoor

enclosure-only)

. exposure.
4.2.3.3 Water protection —
nnnnnn 1l Cat 2 Dafi ] Lot £ 'H H ) Of
Category—2 Defiretevel-ofprotectHontaterms
. water protection _integrated
4.2.3.4 Water protection — assessment.

solar module

4.2.11.1 Product and
manufacturer information

4.2.2.7 Packaging and user’s
manual information

AN
=

Physical ingress | 4.2.3.5 Physical ingress Category 1 e leyeNof pxotection in termg of
protection protection \P\{ SS)
4.2.3.6_Physica| ingress Category 2/\ ir§lev of pfotection in termg of
protection — solar module ~ \I{D class.
Mechanical 4.2.3.7 Drop resistance Categ 1\) Define maximum number of failurgps
durgbility — drop (Eut of'the number that are tested|for
test a e, functionality, and safety
Categary 2 _ngine maximum number of failurps
S out of the number that are tested|for
(‘ damage, functionality, and safety
Mechanical 4.2.3.8 Googepeck and Define maximum number of failurps
durgbility — moving pact durqbiljty out of the number that are tested|for

googenecks and
mov|ng parts

damage, functionality, and safety

Define maximum number of failurgs
out of the number that are tested |for
damage, functionality, and safety

Mechanical
durability —
connectors

Preducts with
corinectors

N (AN
4j.3.9 Connew
10 itc\%

Mechanical 4. All products Define maximum number of failurgs
durability — out of the number that are tested |for
swit¢hes damage, functionality, and safety
Mechanical 2. 3.11 StNe}f Products with Define maximum number of failurgs
durability durabiity connectors out of the number that are tested |for
strain re@f\ \ damage, functionality, and safety
Wor mansﬁp\\.z .an quality All products Define maximum number of samplles
with bad solder joints, poor wirindg,
etc. out of the number that are
tested.
Battery. 4.2.3.13 Battery protection All products Define a minimum level of battery
duragbility strategy protection that will protect the

4.2.5.3 Battery storage
durability

4.2.11.1 Product and
manufacturer information

4.2.11.3 Third-party marks
and certifications

product’s battery and the user.
Define maximum capacity loss
following battery durability test.
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Table 4 (2 of 2)

Criterion /\

Safety or Aspect(s) considered in Product category Requirement
durability assessment (form factor
criterion and/or
technology)
Lumen 4.2.4.2 2000 h lumen All products Define maximum number of samples
maintenance maintenance that may fail specified lumen
maintenance criteria out of the
number that are tested.
Fluorescent light | 4.2.4.3 Fluorescent light Products with Define maximum number of failures
durability durability fluorescent lights out of the number that are tested.
AC-DC charger 4.2.11.1 Product and Products with AC- Define acceptable safety approva
safety manufacturer information DC chargers marks and cerffficatiogs for,AC:DC
) included chargers.

4.2.11.3 Third-party marks

and certifications a\ (\
Hazardous 4.2.2.4 Energy storage All products Define sllowab¥e ba r}hx&eﬁstr es.
subgtances ban system information

4.2.2.6 Battery general

aspects <

4.2.11.1 Product and

manufacturer information
Cable 4.2.11.1 Product and All produc s ine Mable approval marks
spegifications manufacturer information ﬁnd rtifications for outdoor cablgs

4.2.11.3 Third-party mar

and certifications
Circpit and 4.2.7.3 Circuit and overloa All Define maximum number of failurés
overjoad protection and number of samples to be testgd
protection, PV
overnvoltage
protection, and
miswiring
protgction

/K/T\a e5 %\us%r support standards
[ruth-in- spect(syco |dere Requirement
aglvertising ssessm t

Infofmation.on

ckWand user’s

Define if there are requirements for consumer-facing

product dgési rmation information on packaging or in a user’s manual, such ap
utiligation~and end-of-life disposal instructions, specifications of
carel \ replaceable components, and instructions for product
installation and maintenance.
Othgr 4>§2/.1 1 Other visual Define other product requirements that support end usgrs
screening results to maintain the quality of the product.
5.4.2.6 Warranty requirements

The product shall meet each of the end user support requirements listed in Table 6.

Table 6 — End user support requirements

Su

pport type

Aspect(s)

Requirement

Maintenance

4.2.2.8 Warranty information

Define minimum warranty requirements (length, components

and warranty covered, etc.)

terms

Service 4.2.11.2 Warranty coverage Define "on the ground" requirements for warranty service
capabilities (typically only for projects in a specific location)
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543 Tolerances

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

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

There are trade-offs between protecting buyers/end users and suppliers from\false _pos|tive"
and [false negative" results, respectively. Tighter tolerance tends to protect buy sfend (sers
bettgr from poor quality or performance products but will also res br of
good quality or performance products being excluded based on ng ampling
or tept results. The dynamic is reversed for looser tolerances.

The fype of tolerance depends on the aspect being specifi

a) Qualitative: aspects that are descriptive (e.g. typ : ot typically hgve a
tplerance.

b) Numeric: aspects that are described with a sure e.g. i ould
Have a tolerance defined in terms 6 of iati ment
from a particular value. Often, it is valk 2 tion"
HQut not the other. For instance, not
Underperform. There may also be/a toleran f the
DUT.

In general, the perce wing
formula:

1

W

i

X|

X

c) H ve a
t rials
o 2 htion
pass/fail~rates is"not very high with small sample sizes. The implication is that it i$ not
possible to accurately predict population failure rates for a particular aspect from a gmall
sfpmple size, and it is often appropriate to allow some small but reasonable failure rate to

avoid false negative results.
54.4 Quality standards criteria
5.4.41 General

Subclause 5.4.4 describes the quality standards aspects and give guidance on how to
implement a quality standard.

There are several categories of quality criteria listed below. For each category, it is important
for a set of quality standards to specify:

¢ which aspects are referenced by the criteria,

e what level of failure or minimum quality level is acceptable for each aspect, and
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e which product categories are subject to each criterion if there are differences across
categories.

5.4.4.2 Truth-in-advertising

The goal of a truth-in-advertising standard (see Table 7) is to protect buyers and end users
from false advertising claims. It is particularly important to ensure that the description of
advertised values corresponds with test results in cases where buyers (anywhere in the
supply chain) will make product purchasing decisions based partly or solely on advertising
and packaging or where users have expectations set by them.

In practice s Tdeatto check any advertised quatity or performarnce statements—against the
test fesults, keeping in mind that often the framing or messaging for advertised statements is
diffefent from test conditions and that there is always inherent uncertainty in the\iest resdlt. In
cases where the advertised values will not be directly comparable to sare should
be tgken to avoid wrongly identifying false advertising while maintaip igilapnceforuyérs.

For @aspects that are described with numeric information, a tg 3 ould bexdefinefl for
truthtin-advertising.

For aspects that are described with qualitative or Booféan™ i jutdgement is reqliired
to digcern if the test results match advertised values

Truth-in- Aspect(s) Remarks
adpertising considered in
cfiterion assessment
Sysfem 4.2.8 Perfor e These are key aspects forfend
performance aspects user experiences with the
toleance — product, but also tend to hpve

numgric
ratings

test results with higher
uncertainty due to a

combination of intrinsic
manufacturing variation and
test uncertainty due to the
system-level nature of the

aspects.
System 4.2 "{he tolerance between the rated These aspects, while
components p performance and measured important, have less impagt on
tolefance - performance. the overall user experiencg in

general. They are more
important for identifying
replacement parts.

numgric 4.
ratings SR
4.2.7.

Iltage sompatibility

4.2.7.2 Power
consumption

4.2.7.4 DC ports

Others, if applicable

Other numeric Multiple The tolerance between the rated n/a
ratings performance and measured
tolerance performance.
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Truth-in- Aspect(s) Standard specification Remarks
advertising considered in
criterion assessment
Overall truth- Multiple Describe the general policy for It is important to lay out a
in-advertising interpreting truth-in-advertising broad expectation of truth-in-
statement requirements. Suggested advertising and to interpret it
statement: on a case-by-case basis.

"All advertised features shall be
functional. Any description of the
product that appears on the
packaging, inside the package, and
in any other medium (e.g. internet)
shewtd-be-truthiul-and-acetrate—N
statements should mislead buyers
or end users about the features or
utility of the product. Any user
interfaces (charge indicators, SOC
estimates, etc.) shall be accurate."

A QX
Tablg 8 includes notes with guidance on aspects that are oft ri\of et th-|-\azertlsing
chedk because they are commonly advertised.
g ec

Table 8 - Remarks on common trut%ertl

Aspect(s) Remark’s
O

4.2.8.2 Daily energy service Depends on the des(@?\égy%y/s/amlian S.

4.2.8.5 Lighting full-battery run Depend$ onthe sétiing. U

time

4.2.8.3 Solar-day lighting run time Depends onthe an often\depe/nds on the assumptions about qolar
resource; which is legaton- endent

4.2.8.6 Grid-charge run time Depends&on tﬁ_\gttlnb\

4.2.8.7 Electromechanical ch ge Depends thexsetting.
ratig m}\{)

ring\discharge, which is more representative of typical serv|ce
4.2.2.4 Energy stor

infoimation

e, nominal voltage, capacity are all important for
ing if spares will be available; the replaceability determines]if it
service.

4.2.9.1 Average luminous I}\/\ lis w luminous flux instead, but other times as the
outplut

4.2.2.6 Battery genefal

4.2.% Battery perfor
4.2.2.5 Battery{ easy

4.2.% Bat This information is useful for ensuring the correct replacement battery can
4224 E be obtained.
infomation

4.2.2.6 Battery general aspects

4.2.9.3 Ayerage light distribution Peak illuminance at a specified distance is often advertised in lieu of
characteristics luminous flux. It is important to carefully adjust the test result to match|the
distance specified in the advertised value using known light propagatid

L |n|‘ nnh S (invarcea coiara [ZXVVLIAY
Feta } TaW—)

=}

4.2.6 Solar module aspects Peak power capacity and type are often listed.

4.2.2.9 Auxiliary outlets, ports and The presence of functional auxiliary features (e.g. a mobile phone charger
adapters information or USB power source) and available appliances (e.g. fan, radio or

4.2.2.10 Appliances information television) can be very important to some end users.

4.2.3.1 Water protection — Ensure that there is no information that misleads consumers about the
enclosure level of protection afforded them by the combination of the enclosure and

4.2.3.2 Water protection — circuit other water protection systems.

protection and drainage

4.2.4.2 2 000 h lumen Lifetime is often given for much longer durations (e.g. 20 000 h). These
maintenance may be compared to the 2 000 h lifetime to ensure the claim is possible.
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5.4.4.3 Safety and durability

5.4.4.3.1 General

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

For pass/fail tests, tolerances for failure rates should be specified (see Table 9).

Table 9 — Safety and durability criteria for quality standard f2)
Safety or Aspect(s) Standard specification N tes
Hurability considered in
criterion assessment
Levgl of water 4.2.3.1 Water The required level of water rotectiow’shodid
expqgsure protection — protection (see list below) and inc iderationpof prodyct
protgction enclosure which aspects may contribu cat and expected exposire.
(ovefall, 4.2.3.2 Water to protection. the asgpects that may
techpical, or protection — circuit Levels of water protecti & j e level of wate
enclpsure-only) protection and No protection prétection by choosing
dromage Occasional rain :nclo elgﬁfhgiﬁzhgg
4.2.3.3 Water Frequent raf y :
protection — overall
4.2.3.4 Water
protection — solar
module
4.2.11.1 Product
and manufacturer
information
and user’s
r’rF}\ion
Physical ingress Th&fequixed level of physical Degree of protection should
protgction ihgress protection in terms of include consideration of prodyct
theqpinimium IP class. category and expected exposire.
Also, consider how connector
will be incorporated. Most
external power connectors arg not
protected above IP2x.
Mechanical The required success rates in Failure allowance should congider
durability — dr the drop test for functionality Boolean nature of results and
test and safety (two success rates). | consider product category (i.el
fixed products are unlikely to be
dropped compared to portablg
products).
Mechanical 2.3%8 Gooseneck The required success rates in Only applies to products with p
duragbility = and moving part the gooseneck and moving part | gooseneck or moving parts.
googenecks' and durability durability test for functionality
mov|ng\parts and safety (two success rates).
Mecmamnicat 74727379 Connector THe TequUiTed SUTCESS Tates 1M Fattureattowance shoutdTonsider
durability — durability the connector test for Boolean nature of results.
connectors functionality and safety (two
success rates).
Mechanical 4.2.3.10 Switch The required success rates in Failure allowance should consider
durability — durability the switch test for functionality Boolean nature of results.
switches and safety (two success rates).
Mechanical 4.2.3.11 Strain The required success rates in Failure allowance should consider
durability — strain relief durability the switch test for functionality Boolean nature of results.
relief and safety (two success rates).
Workmanship 4.2.3.12 Wiring The required success rate for Failure allowance should consider
quality each aspect of the wiring the prevalence of each fault type.
quality inspection.
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Safety or
durability
criterion

Aspect(s)
considered in
assessment

Standard specification

Remarks

Battery durability

4.2.3.13 Battery
protection strategy

4.2.5.3 Battery
storage durability

4.2.11.1 Product
and manufacturer

The guidelines for determining
if batteries are well protected
from early failure and if users
are protected from potential
harm due to battery failure.

Be careful not to over-prescribe
the requirements, since there are
a wide range of battery protection
strategies that can provide
satisfactory results — particularly
for emerging chemistries.

mnformation
4.2.11.3 Third-party
marks and
certifications
Lumen 4.2.4.22000h The minimum average level of e offuse
mairjtenance lumen maintenance lumen maintenance after i
2 000 h and the required
success rate on a sample-to-
sample basis.
AN
Fluorescent light 4.2.4.3 Fluorescent | The required success rate \ﬁu\agfj}w should congider
durgbility light durability each sample in additienal test Bowlean n e of results.
for fluorescent light/durability:
N
AC-DC charger 4.2.11.1 Product ini elf-certification marks are ndt
safety and manufacturer negessarily meaningful if no
information matrket oversight exists.
4.2.11.3 Third-party
marks and
certifications
Hazardous 4.2.2.4 Energy rmining A hazardous substance ban cpuld
subgtances ban apply to product components
beyond the battery, though
monitoring and enforcement is
difficult in most markets.
Cable /T?1e guidelines for determining Self-certification marks are nqt
spegifications if outdoor cables have necessarily meaningful if no
acceptable safety approval market oversight exists.
Q marks and certifications.
Circtpit and 4.2.A\3 Circuit and The required success rate and Failure allowance should congider
overfjoad epfoad protection number of samples required for | Boolean nature of results, whije
protection RV each protection test. sample number should consider
overnvoltage the fact that each test is
protg¢ction, and destructive.
mis ;I;II\‘.’
protection
5.4.4.3.2 Water exposure protection considerations

The specifying organization should consider several factors when establishing water exposure
protection requirements for solar lighting products. The product category (as outlined in 4.1.2)
is primarily responsible for determining these requirements, as some products are more likely
than others to be exposed to water based on the product design. Cost is also a consideration,
as products designed to be resistant to higher levels of water exposure are often more

expensive because of the additional

manufacturing costs

enclosure or internal circuit elements.

associated with sealing the
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Table 10 describes how various levels of water protection are determined based on a
combination of laboratory test results, product design and manufacturing information, and

cons

umer information. The levels of protection are:

e No protection

e Occasional rain

e F

requent rain

e Permanent outdoor exposure

e Permanent exposure in context of rooftop installation for PV modules

The Jresults of an assessment will include several "types" of water protection level. A(guality
stanglard will need to specify which type is applicable. The types are:
o Qverall protection: water protection by all the potential sources, i avigur
e Tlechnical protection: protection from all product design and manyfactu
o Hnclosure-only protection: protection from the enclosure on
Table 10 - Recommended level of water prote
Prpduct category Recommended emarks
level of water protection (7

Fixed separate No protection /@o M ended for indoor use are unlikely to be

(indgor) /\ exposed to(water an not require water protectign.

Portpble separate Occasional rain ortable prw experience occasional water

e in servie€ and should have some degree ¢f
\v\@t protection.
Portpble integrated Frequent rain Portableintegrated products are likely to be exposqgd to
}/ater hef left outside to solar charge and should
/\ avg g d water exposure protection.

Fixefd integrated Pprxmaneqt ob\do exp u\e\ Out;)ioor products are certain to be exposed to rain pnd

(outgloor) uld have a high degree of water exposure

protection.

Sepagrate PV modtﬂi/ Pefmanentrooft Separate PV modules are certain to be exposed to fain,

fnstalation fog PV modules and any sensitive electronics should have a high
degree of water exposure protection.
5.4.4.
End escribe the information (labelling, instructions, and bdilt-in
indig s end users to maintain and fully realize the potential of a de¢vice
(Tab
Table 11 — End user support criteria for quality standards
End user Aspect(s) Standard Remarks
support considered in specification
criterion assessment

Information | 4.2.2.7 Requirements Define if there are requirements for consumer-facing

on product | Packaging and for end user information on packaging or in a user’s manual. In some

design, user’s manual information. cases, a specific piece of information has implications for

utilization, information the required level of quality in another criterion (e.g.

and care advising the user to protect the device from exposure to

water on the packaging or in the user’s manual may
warrant a reduction in the requirements for water
protection defined by 4.2.3.1 and 4.2.3.2).

Other 4.2.2.11 Other Requirements Define if there are requirements for other aspects of end
visual screening for particular user support (e.g. indicator lights). As with requirements
results aspects of the for consumer-facing information, these requirements

visual screening. | should be added with care to avoid over-prescribing.
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5.4.5 Warranty requirements criteria

Warranty requirements are generally narrow in scope, focusing on the minimum duration and
coverage for product warranties. In situations where there is a specific need for service in a
particular location, service capabilities may be added to the warranty requirements. Table 12
lists criteria that are included in a warranty standard.

Table 12 — Criteria for warranty standards

End user support Aspect(s) Standard Notes
criterion considered in specification
assessment
Maintenance and 4.2.2.8 Warranty Minimum warranty Define the minimum warrantinterms-with
warrnanty terms information duration and consideration for theN
coverage. availability of serw{ce an le

expectations fg/éw{

Ser\ice 4.2.11.2 Warranty | Minimum availability

cap4dbilities coverage of service to end
users in a particular
location

6 Quality test method

6.1 General

The |quality test method (QTM) is a rigo h’a relatively large sample|size
that Juses randomly procured sampleg. is th stringent set of tests in this part of
IEC $2257 and is appropriate for:

e (ualification for markeksupgrdrt proga

e denerating informafio i di pecification sheets.
6.2 Applicati@
QTM tests can su 3 y quality assurance needs where rigorous, unbipsed

test results are rgquy s examples of how they are applied depending on the
type|of quality as 9

13< Applications of product specifications

Type o N Example(s) of applying Clause 6
framework

Gengpral market Require QTM results for qualifying for market support. Accept QTM results from an
support accredited laboratory.

Use QTM results to produce standardized specification sheets.

Manufacturing/ Use QTM results to assess the full production/supply chain.

distribution . . . .
Require QTM results for assessing potential business partners. Accept QTM results

from any accredited laboratory.

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

Trade regulation Require QTM results for qualifying for tax exemption. Accept QTM results from any
accredited laboratory.

6.3 Sampling requirements

The product samples should be selected and shipped to the test lab according to the random
sampling guidelines outlined in Annex E.
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The recommended number of samples to procure for QTM testing is 18: six each for two

para

6.4

llel batches plus six spares.

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 17025).
The measurement equipment should be calibrated against reference instruments annually, or
as directed by the equipment manufacturer or laboratory accreditation organization.

6.5

Each
prod
impo
unar
infor

For products with multiple settings, at least one set of test

Testing requirements

hbiguous way. A general description of the test method family
mative purposes only.

to a
itis

ih an

d for

b the

perfgrmance on the highest light output setting. Additiona easured af the
discretion of the test laboratory to verify truth in advertisin turer
whemn other light settings are advertised, or as requirgd i
Table 14 — QTM testi
Aspect Reference Applicabilit Test Test methjod
classes family

Proq

asp

uct design, 4.2.2
manjufacture, and marketing
bcts /\

Arra

hgement of components ZN oducts 1 A Visual
(N screening

Cha

ging system thi% 45}\\\ Wucts 1 A Visual
screening

Lighting system infoM i 2.2 &products 1 A Visual

A\ screening
Enefgy storage sysfem 2.2 All products 1 A Visual
information screening
Batt

Bry easy r plac}a% 2.2 All products 1 A Visual
screening

Battpry § N 4.2.2.6 All products 1 A Visual
screening
Packaging andusexs ma 4.2.2.7 All products 1 A Visual
infoqmation screening
Warfantylinformation 4.2.2.8 All products 1 A Visual
screening
Auxiliary Teatures imormation | 4.2.2.9 Al products T A Visual
screening
Appliances information 4.2.2.10 All products 1 A Visual
screening
Other visual screening results | 4.2.2.11 All products 1 A Visual

screening
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Aspect Reference Applicability Sample Test Test method
size classes family
Product durability and 4.2.3
workmanship aspects
Water protection — enclosure | 4.2.3.1 All products 1 A, B IP class
and PV module 4234 assessment
Water protection — circuit 4.2.3.2 At the request of 1 A n/a
protection and drainage the testing client
Water protection — overall 4.2.3.3 All products 1 A IP class
dSSEesSSITIen
Physical ingress protection 4.2.3.5 All products 1 A, B IP class
4236 sessment
Drop resistance 4.2.3.7 Portable 6 aranility
components,
excluding
appliances such as
radios, small TVs,
DVD players, and
fans that are not
typically expected
to meet durabilit
standards N
Goopeneck and moving part 4.2.3.8 Products wj \J) A Durability
durgbility osene ‘\/
Conhector durability 4.2.3.9 préd\\s\ 6./ |A Durability
Switkh durability 4.2.3.10 AT products_ 6 A Durability
Straln relief durability 4.2.3.11 \All pfodugts 6 A Durability
Wirifg quality 42 3.1 ! pr% 6 A Visual
screening
Battery protection strategy 42.3.13 All M 6 A Charge
controller
testing and
Battery storpge
durability
LigHting durability//s\{}r\ts 4.2\.4\
2 000 h lumen intepange 4.24.2 All products 6 A Lumen
?x maintenance
FluofesceptNight dur, m 4>>4./3 Products with 6 A Extra tests for
fluorescent light fluorescent
lights
Battlery perform 4.2.5
aspécts
Battery capaC|ty 4.2.5.1 All products 6 Battery test
Battgrysround-trip energy 4.2.5.2 All products 6 A Battery test
efficiency
Battery storage durability 4253 All products 6 A Battery tests
Battery nominal voltage 4254 All products 6 A Battery tests
Solar module aspects 4.2.6
Solar |-V curve parameters 4.2.6.1 All products 6 A, B Solar module
tests
Cable length 4.2.6.2 All products 6 A Visual

screening
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Table 14 (3 of 3)

Aspect Reference Applicability Sample Test Test method
size classes family

Performance aspects 4.2.8

Solar-day lighting run time 4.2.8.3 Solar charged 6 A Run time
products

Lighting full-battery run time 4.2.8.6 All products 6 A Run time

Grid-charge run time 4.2.8.7 Grid charged 6 A Run time
products

Elecromechanicarcharge 4287 Efectromecnanicany © ) RUM UMe

ratig charged products

Light output aspects 4.2.9 (

#%
»

Avelage luminous flux output | 4.2.9.1 All products

N

\kun}h\ous flhix
Full width half maximum 4.2.9.2 All products t

3 LI
(FWHM) angles paN \ \cﬁitri tion
Avellage light distribution 4.2.9.3 All products \& \ggﬁt
characteristics ) N istribution
A
A
A
A

Colqur characteristics 4.29.4 All products 6 \ Luminous flpx

Circuit efficiency aspects

Circuit
efficiency

[ A
Battgry-charging circuit 4.2.10 All produ/ct(X\)

efficjency
A
Selftcertification aspects 4.2.11 \ \ )

Proquct and manufacturer 4.2.11.1 f%rodu S ﬁé/

[}

Self-reporte
infoqmation

o

Self-reporte

Warfanty coverage 2.11.2 s required.for n/a
/-\ progranes

Thir¢-party marks and [\ 2.1N3 (\ A ducts n/a Self-reporte

[e}

certifications

6.6 Recomm@ ts p ramm

6.6.1

The ts in

a tim
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[ Product sampling ]

!}

[ Test Prep

Sample intake and . . . . .
[ shipping inspection H Manufacturer information ]—)[ Visual screening ]—)[ Sample preparation

——/

r

\

2016

6.6.2
6.6.2

The
tests

6.6.2.

The
iden

6.6.2

Energy
PV module |-V char. test Battery test
Components [ ] [ Yy ] d?fr’:l?ilriyty Lumen Sparesor | Spare
_ Yy, maintenance Group B
AR \
L 4
~
Run time . Charge controller
tests [ Fullbattery run time ] [ behavior test ] v
") chanical
‘, rabjlity
d )
Other tests Solar charge Grid charge Mechanical
efficiency test Test charge test v
P sical\xq?aéter
ingress profection
[ Light output test ] [ Light distribution test ]
- _/

Test preparation

| General

Figure 7 — Recomme

4 Visual screening

one, the manufacturer (or their proxy) should be contacted tg
ation that is outlined in Annex D and to inform them the

A 4

/éeport/psiparatk\

IEQ

for shipping damage, unambiguously labelleg
, and placed into batches.

rther

for

ask
test

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.

6.6.2.5

Sample preparation

After the visual screening, prepare the samples for further testing by partially disassembly to
provide easy access to various components. Sample preparation procedures are presented in
Annex G. All samples, except for spares, shall be prepared.

6.6.3
6.6.3.1

Batch A tests

General

Batch A undergoes the main set of tests.
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6.6.3.2 Energy component tests
6.6.3.2.1 General

Energy component tests can generally be done independently of each other on an ad-hoc
basis. The recommendation is to complete them before running system-level tests, or
complete them opportunistically as is appropriate.

6.6.3.2.2 Battery test

The battery tests (in particular capacity measurements) should be done before any system-

Ieve PIRT-E 1 tocta to Ancliera tha bhotinvine opa Nenfeanobh AdN £ s oy dlona tha oot 1o of rage
Fa—tHRe—tesStsto—eRsurettheoatte e s—are—frerresnea—Hom arty e tCy- STt St g

befofe testing. The battery test procedure is presented in Annex K.

6.6.3.2.3 Photovoltaic module I-V characteristics test

Sincg outdoor solar PV module testing is subject to the availability
they| are often the most "opportunistic" of the tests in
photpvoltaic module |-V characteristics test procedure is pregsented in“AQne

For amorphous solar modules, it is important to begi
after| they are received, since at least 30 days of ¢
test§ commence.

6.6.3.3 Run time tests
6.6.3.3.1 General

The full-battery run time test should be\carkiecdhout pri
The |additional run time - s\requ ing

detefmine the specified ru

6.6.3.3.2 FuI%:att

It is|often conve t tery run time test directly after the battery cappcity
measurements. Cyclie is done in the battery capacity measurements)| and
fully|charge them be i e full-battery run time test procedure is presentgd in
Anngx M.

the additional run time related fests.
measured values during the te$t to

6.6.3.4

The |deep-dischat protection charge controller measurement may be incorporated intg the
full-hattery run“~time. >The overcharge protection charge controller measurement reqlires
independentitesting™The charge controller behaviour test procedure is presented in Annek S.

6.6.3.5 Full discharge preparation

A full discharge shall be conducted to prepare the sample for the solar charge test.
Procedures for a full discharge are presented in Annex N.

6.6.3.6 Other tests
6.6.3.6.1 Solar charge efficiency test

Solar charging efficiency testing shall be commenced after the sample is fully discharged
according to the full discharge preparation in Annex N. The solar charge efficiency value is
used to determine the solar run time. The solar charge test procedure is presented in
Annex R.
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6.6.3.6.2 Grid charge test

Grid charge testing shall be commenced after the sample is fully discharged according to the
full discharge preparation in Annex N. The grid charge efficiency value determined by the grid
charge test is used to determine the grid run time. The grid charge test procedure is
presented in Annex O.

6.6.3.6.3 Electromechanical charge test

Electromechanical charge testing shall be commenced after the sample is fully discharged
accordlng to the full dlscharge preparation in AnnexN The electromechanlcal charge

 the
nted
nex P.

6.6.3.6.4 Light output test
The [light output test is not strictly on components, but of a gystem\| light
sourge, and optical components. However, the system may 3sla single nent
if it iIs separable from the other main components while maintainj e electricall and
therr retisfu _ sled” The light otitput
test - ¢ is presented in Anngx |.
6.6.3.6.5
Like ¢tly on components, but|of a
syst . However, the system mgy be
trea} \_the other main components yhile
mai ¢s that are present when the prqduct

is fully assembled. The light ocedyre should be done after the full-battery
run tjme test and is present \

6.6.3.7 Ener

The energy service/cateuiati desctibey in Annex GG are used to estimate the system-Jevel
run time at a give ili 97 Wmens of light, or volume of radio play). The calculations
use yalues from ¢ (An ex K), the solar charge test (Annex R), the assessment
of DC genexic appliances (Annex HH), Appliance tests (Annex FF), and full-
battsg ! x M)> All of these tests shall be conducted prior to finalizing the
enerpy sefrv 2

6.6.4

6.6.4.1

Batch«Blundergoes long-term lumen maintenance testing in parallel with Batch A testing.

6.6.4.2 Lumen maintenance test

The batch B samples shall not have undergone any other testing prior to lumen maintenance
testing. This test is long-term and is carried out in parallel with those tests undergone by
batch A samples. The lumen maintenance test procedure is presented in Annex J.

6.6.4.3 Battery durability test

While the lighting appliances of the batch B samples are connected to power supplies for the
lumen maintenance test, the batteries of the batch B samples are tested for durability during
storage according to the test procedure in Annex BB. This test is also long-term and is carried
out in parallel with the tests undergone by batch A samples.


https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

IEC TS 62257-9-5:2016 © IEC 2016 - 63 -

6.6.5 Batch C - potentially destructive tests
6.6.5.1 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 batch A or B samples that have finished all other testing.

6.6.5.2 Physical and water ingress protection test

Physical and water ingress protection shall be assessed on samples that have the least

amognat—efimpactor—adulteration—from—the—testingprocess—Ynused—spares—shoutd—be the
prefé¢rred samples for this assessment. The physical and water ingre protection| test
procegdure is presented in Annex U. It is also possible for product to b » yater
protgction with the level of water protection procedure, which is presented\i

6.6.3.3 Mechanical durability test

It is|preferable to do durab|I|ty testing (switches, connectors ¢ i and
drop|test) on the "spare" samples that have not been alte i it is pften
infegsible to accomplish this if the unadulterated spare in the
best|case there will be five unadulterated spares out "least
modified" samples from Batch A or Batch B should test
procedure is presented in Annex W.

6.6.9.4 Circuit protection tests (op

6.6.5.4.1

This|test assesses whethé \ agdi i incuits
appllc]ad to the appliance rs i scrined’i . i dent
on any other tests, bui\is regui d prior to the assessment of DC polfts in
Anngx EE. The test is [poterti that
have finished te i bther
testg.

6.6.5.4.

This § not
dep€g ither
sam not
requ hich
this

6.6.5.4.3 PV overvoltage protection test

The P‘V’ UVTIl VUH.GHU pl utcpt;uu tUOt dooCToOoTOo \A' hcthC| I.I LA ~] DUT odarll vv;thetal Id PV

overvoltage condition when the battery is disconnected. This test is conducted on only one
sample and shall be conducted after performing the photovoltaic module I-V performance test
(Annex Q). The test is potentially destructive and should be conducted either on samples that
have finished testing in batches A, B or C, or on spare samples. Note there are several
situations described in Annex DD in which this test need not be conducted.

6.6.6 Report preparation

After testing is complete and the results are validated, a report is generated and checked for
accuracy before submission to the client.


https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

- 64 - IEC TS 62257-9-5:2016 © IEC 2016

6.7 Reporting

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

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

a) Informative cover page.
b) Summary page(s).

c) Detailed test reports that mclude results for the aspects described in 6.5 that were

d) sults
e)
f) idence

(e.g. certificates of compliance).
arket check method

7.1 General

The it is designed for market

monjtoring and enforcement. The MCH M tests, or a targeted sybset

of the QTM tests. The tests are designed IS8 \ ind situations:

o glity and performance of previgusly
tested products

e when there is suspicion tha , et are substandard compared to those
that were originally, p e.gualjrication or the production of a standardized
sppecification sheet

e when a pr i i8 t | and an update is required for a standardized
sjpecification s

MCM [ imn \ two-stage process. In the first stage, which is ref¢rred

to ag pri \e initial screening method (ISM) described in Clause 8 is psed

with o six. If results from these tests meet or exceed performpance
from ther action is required. However, if the results indicate poskible
defigi : ¢ product specification and/or prior QTM test results, additjonal
testi s ~ ohfirm the problem. This subsequent testing, which is referred {o as
seco testigg, will focus only on the aspects of the product that appeared to have
defidienciesyaccording to the primary check testing results. The required sample size| and
allowablé test classes for secondary check testing using the MCM should be the samje as

thosg¢-re€quired for QTM testing of the same aspect (see 6.5).

Alternatively, if a product is partially updated or only suspected to be substandard in
particular aspects, a program may choose to forego the first stage of primary check testing
and conduct targeted secondary check testing on only those aspects.

7.2 Applications

MCM tests may have a narrower focus than QTM tests — they may be targeted for determining
if a deviation has occurred from previous QTM results for particular aspects. Table 15 lists
examples of how MCM tests are applied depending on the type of quality assurance
framework.
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Table 15 — Applications of MCM results

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

General market support Use MCM results for market monitoring and enforcement.
Use MCM results to update standardized specification sheets.

Use MCM results to renew QTM test results.

Manufacturing/distribution Use MCM results for market monitoring.
Bulk procurement n/a
Trade regulation Use MCM results for market monitoring and enforcement.

7.3 | Sampling requirements

The fest samples should be randomly procured from retail outlets i

procgdures in Annex E. In select cases, it may be appropriate to<aceep pomly
sampled from a manufacturer’'s warehouse according to proced i 3
Enoygh samples should be provided or selected so it is g in a

timely manner and account for unforeseen needs of addi

two
N the

The
sparg
aspects under test, but may be up to

7.4 | Laboratory requirements

elow
D25).
y, or

The fest laboratory should
and fjaccredited by an int
The i

7.5

Most
testd

eing

f the
d be

The
orgahi
keptli

o Always include_a visual screening test to uncover any unexpected changes to the profluct;
be ready:to augmnvent the original test plan pending the visual screening results.

o (onsider system-level impacts of component changes.

7.6 Recommended tests programme

See 6.6.

7.7 Report requirements

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

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

a) informative cover page;

b) table of contents;
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Cc) summary page(s);

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

e) annexes that include images and other supporting information;

f) annexes that indicate manufacturer-provided information and self-certification evidence

(e.g. certificates of compliance).

8 Initial screening method

8.1 General

The [initial screening method (ISM) is appropriate for preliminary testing and_providing cl1uick

feedpack on product design and performance in absolute terms.

8.2 | Applications

ISM |tests should be used for obtaining quick, preliminary resuft i subseduent
rounfs of testing that confirm the preliminary results. Table 16 \ists e 3f ow they are
applied depending on the type of quality assurance frame

Table 16 — Applications of product speci

ype of QA framework Exan@é@\)/o/%ppﬁicg %Clause 8

Gengral market support Use ISM resdlts toXilt pote ial of anéaﬂlon roducts for targeted supporf,
followed up by QTM g for\those \with progmise.

Use ISM resul
the quality or erfor(mqme rproduc

Manpfacturing/distribution /09{-3 ISM,res\lt\s\for\xgtc\P\to tﬁ\\f{onitoring of production runs of shipmen
Bulk| procurement N \l{se resuWatch to ‘?a(h monitoring shipments.

Trade regulation L &Li;\eésx %&to\wmmary decisions, followed up with QTM testing
restyts

8.3

—

0 trigge M testing when there is suspicion of a change
in the market.

=]

g

—

(o]

The
rand

ly be

in a

Enol
timely mannersand acgount for unforeseen needs of additional samples.

The [recommended number of samples for ISM testing is three: one each for two parallel
batches_and one spare.

8.4 Laboratory requirements

The test laboratory should be properly trained to undertake the test methods described below.
The measurement equipment should be calibrated against reference instruments annually, or
as directed by the equipment manufacturer.

8.5 Testing requirements

Each of the aspects listed in Table 17 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.
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For products with multiple settings, at least one set of test results should fully characterize the
performance on the highest light output setting. Additional settings may be measured at the
discretion of the test laboratory to verify truth in advertising statements from the manufacturer
when other light settings are advertised, or as required in the product specification.

Table 17 — ISM testing requirements (7 of 2)
Aspect Reference Applicability Sample Test Test method
size classes family
allowed
Product design, 4.2.2
manufascture—and
marketing aspects
Arrapgement of components 4.2.21 All products 1 A Visyal
\c\reening
Chafging system information | 4.2.2.2 All products 1 Visual
\qee ing
Lighting system information 4.2.2.3 All products 1 A isM
s¢reening
Enefgy storage system 4.2.2.4 All products N A\ \'</isual
information screening
Battgry easy replaceability 4225 All products N\ Visual
N screening
Battery general aspects 4.2.2.6 All products \) 1 Y Visual
(\ /\ screening
: ; N ) -
Packaging and user’s 4.2.2.7 Il products 1 A Visual
manpal information screening
Warfanty information 4.2.2.8 oduc A Visual
—~ screening
Auxiliary features information 2.2.9 Il produc 1 A Visual
/—\ screening
Appliances information 2.240 w 1 A Visual
C\ screening
Othgr visual screeni 4.222.\1 rod 1 A Visual
resufts {rgs screening
Product durability ard 23\\/\\)
workmanship aspec}s\
Water protection — &ncl % 3\1\/ All products 1 A, B IP class
and PV module 4.28 4 assessment
Water protectl - mM 4.3 At the request of the 0 A n/a
prot >ct|o a mag\ testing client
Water prot tloNve \ﬂ\/ 4.2.3.3 All products 1 A IP class
assessment
Physical ingress pw - | 4.2.3.5 All products 1 A, B IP class
enclpsure_and>PV modufe assessment
4.2.3.6
Drop résistance 4.2.3.7 All products 1 A, B Durability
GoosSeneck and moving part 472338 PToduTtS Witha f Durabitity
durability gooseneck/moving
part
Connector durability 4.2.3.9 All products 1 A Durability
Switch durability 4.2.3.10 All products 1 A Durability
Strain relief durability 4.2.3.11 All products 1 A Durability
Wiring quality 4.2.3.12 All products 1 A Visual

screening
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Table 17 (2 of 2)

Aspect Reference Applicability Sample Test Test method
size classes family
allowed
Battery protection strategy 4.2.3.13 All products 1 A Charge
controller
testing

Lighting durability aspects 4.2.4

500 hour lumen maintenance | 4.2.4.1 All products 1 A Lumen
maintenance

Battery—performanee 4-2-5

aspé¢cts

Battery capacity 4.2.51 All products 1 A ( Battery tegts

Battery round-trip energy 4.2.5.2 All products 1 N Ba{tery tegts

efficjency

Battgry storage durability 4.2.53 All products 1 \ A\ X B\aQer tedts

Battgry voltage 4254 All products 1 ( \6 \ B@ttery tedts

Soldr module aspects 4.2.6 \ \\\ \

e

Soldr |-V curve parameters 4.2.6.1 All products }\\ W Solar mody
tests

Solar module cable length 4.2.6.2 All products (}71 \P) Visual
N\ N screening

Perflormance aspects 4.2.8 /\\ > ( U ‘\)

Soldr-day lighting run time | 4.2.8.3 I p%c@& \ 1 / A Run time

Lighting full-battery run time 4.2.8.5 /KI'\produ 1 A Run time

Gridfcharge run time 4.2.8.6 Grid\chaxged 1 A Run time
N rodugts

Elegtromechanical charge ZN romecha i¢ally 1 A Run time

ratio [\ (\ ch roducts

Light output aspeg.s\ K 4.\2~.>9
Avelage Iuminousﬁ‘ﬂ@}:}g‘\ 4.2<.4k1 Nr}t/ducts 1 A Luminous flux
Full lwidth hatf maxim/\r& W\&Kproducts 1 A Light

(FWHM) angles distributior

Avelage light digttibution 4.229.3 All products 1 A Light
characteristic distributior

[

Coldqu W\\SUOQ\ 4.%4 Optional 1 A,B Luminous flux
Circluit eh'm{n\yksp\\\ts\

Battgry-charging titcuit 4.2.10 Optional 1 A Circuit
efficjency efficiency
Selftcertification aspects 4.2.11

Prodquctand manufacturer 4.2.11.1 All products 1 A Self-reported
information

Warranty coverage 4.2.11.2 All products 1 A Self-reported
Third-party marks and 4.2.11.3 Optional 1 A Self-reported

certifications

8.6 Recommended tests programme

See 6.6.

8.7 Reporting

The report for ISM testing should support any activities that depend on the information from
ISM testing.
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At a minimum, the report should include the following elements:

a)
b)
c)
d)
e)
f)

informative cover page;

table of contents;

summary page(s).

detailed test reports that include results for the aspects described in 8.5;
annexes that include images and other supporting information;

annexes that indicate manufacturer-provided information and self-certification evidence
(e.g. certificates of compliance).

ccelerated verification method

entry
icption
ify a
W-up
meet

rkets or market support programmes. The AVM mcludes
testing and follow-up QTM testing. Results from veri

off-
sider
hme,
qt did
and

two.
d to

the
gdy be

tt)vize
igipility

9.2
The |AVM » i ifi igibility
critefi - The

AVM enables_thess

glect products to undergo initial, expedited testing with samples that are

repreésentative of the products the manufacturer plans to distribute, but are not necesgarily
from| alfull’ production run. Table 18 lists examples of how AVM tests are applied deperding

on the type of qnnlify assurance framework:



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

-70 - IEC TS 62257-9-5:2016 © IEC 2016

Table 18 — Applications of AVM results

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

General market support Require AVM verification entry test results for qualifying for temporary ma
support. Use follow-up QTM results to continue market support. Accept AVM

results from any accredited laboratory.

follow-up QTM test.

Use AVM verification entry test results to produce standardized specification
sheets. Update these standardized specification sheets with results from the

rket

Manufacturing/distribution

production/supply chain.

Use AVM verification entry test and follow-up QTM results to assess the full

Require AVM verification entry test and follow-up QTM for assessing petential
business partners. Accept AVM results from any accre}i"rfai\JQboratory.
Bulk] procurement Require AVM verification entry test and follow-up for assesging-poteptial
suppliers. Accept AVM results from any accredn;\ Iabor to
Trade regulation Require AVM verification entry test and foIIow resu Snyl g
for tax exemption. Accept AVM results fro cc dl dlabqra
9.3 | Sampling requirements
9.3.1 General
Test|ng for the AVM is segmented into two parts: >af try testing and follow-up QTM
testing.
9.3.2
The fest samples for verification entry\testingum S ided directly by a manufacturgr (or
their| proxy) or may be , t market according to procedurgs in
Anngx E.
The manufacturer 3 clakdtiomto accompany the products which states: "A)) the
samples provid@ Sti _ QuUra epresentation of the final production model that
they|plan to distribufesan t,is expected to meet the quality standards of the off-
grid [lighting marke ’ 2 7 Manufacturers shall also submit documentati¢n to
assigt with follow<up\Q arket check testing, including, but not limited to
e an annua pain markets in which their quality-verified products are Qeing
spld,
o the names act details of the principal distributors to whom they sell their prodjcts,
e gnnual ship gures (for the previous year) of quality-verified products, and
o the intended markets and distributors that will be used for the product under test.
Enoyghisamples should be provided or selected so it is possible to complete the tests|in a
timely manner and account for unioreseen needs oi additional samples. The recommended

number of samples for the two-sample ISM testing is seven: two each for two parallel batches
and three spares.

9.3.3 Follow-up QTM testing

The test samples for follow-up QTM testing should either be randomly procured from retail
outlets in the market or randomly sampled from a manufacturer’'s warehouse according to
procedures in Annex E.

Enough samples should be provided or selected so it is possible to complete the tests in a
timely manner and account for unforeseen needs of additional samples. The recommended
number of samples to procure for follow-up QTM testing is 18: six each for two parallel
batches plus six spares.
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9.4 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 17025).
The measurement equipment should be calibrated against reference instruments annually, or
as directed by the equipment manufacturer or laboratory accreditation organization.

9.5 Testing requirements

9.5.1 General

TestipgreetH
folloy-up QTM testing.

a tod 1 AAL V) H 1 H vt H and
oo iV arc STyt UTito—tw O O

9.5.2 Verification entry testing

Each of the aspects listed in Table 19 should be measured where, ths 8 to a
product. The list of tests is equivalent to that of the ISM, but all'tests i blect

It is|not necessary that each aspect be measured it is
impgrtant to note in the test results which sample n an
unambiguous way. A general description of the test d for
informative purposes only.

For products with multiple settings, at le b the
perfgrmance on the highest light outp t the
disc turer

whe
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Table 19 — AVM verification entry testing requirements (1 of 2)

Aspect Reference Applicability Sample Test Test method
size classes family
allowed
Product design, 4.2.2
manufacture, and
marketing aspects
Arrangement of components 4.2.21 All products 1 A Visual screening
Charging system information | 4.2.2.2 All products 1 A Visual screening
Lighting system information 4223 All products 1 A Visual screening
Enefgy storage system 4.2.2.4 All products 1 A Visual sereening
infoqmation (\
Battgry easy replaceability 4.2.2.5 All products 1 A /\< N (‘ Visual’screening
Battery general aspects 4.2.2.6 All products 1 A< \ \V%\@I s%eer ing
Packaging and user’s 4.2.2.7 All products 1 Vi al\séreer ing
manpal information
N
Warfanty information 4.2.2.8 All products 1 < A\ \ Visual screening
Auxifiary features information | 4.2.2.9 All products ”l'\ \\/ Visual screening
Appliances information 4.2.2.10 All products / m > Visual screening
Othgr visual screening 4.2.2.11 All products \/)1 Visual screening
resufts
Prodluct durability and 423 \J
workmanship aspects
Water protection — enclosure | 4.2.3.1 Il products A, B IP class
and PV module assessment
/4\2.3.4

Water protection — circuit 4.2}34 therequest 1 A n/a
protection and drainage [\ a thextesting client
Water protection — oyerall 4.2 3 AN products 1 A IP class

/V\ \ assessment
Physical ingress prM - .2.3% All'groducts 1 A, B IP class
enclpsure and PV module 4 é assessment
Drop resistance \ \ 4\.2\3.7 All products 2 A, B Durability
Goopeneck a mwr @ Products with a 2 A Durability
durgbility gooseneck/moving

NN
Conpector M@ \ 4.2.3.9 All products 2 A Durability
Switch durahility 4.2.3.10 All products 2 A Durability
Stra|n relief durability 4.2.3.11 All products 2 A Durability
Wiripng.gquality 4.2.3.12 All products 2 A Visual screening
Battery protection strategy 4.2.3.13 All products 2 A Charge controller
testing

Lighting durability aspects | 4.2.4
500 h lumen maintenance 4.2.41 All products 2 A Lumen

maintenance
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Table 19 (2 of 2)

Aspect Reference Applicability Sample Test Test method
size classes family
allowed
Battery performance aspects 4.2.5
Battery capacity 4.2.51 All products 2 A Battery tests
Battery round-trip energy 4252 All products 2 A Battery tests
efficiency
Battery storage durability 4.2.53 All products 2 A Battery tests
Battery voltage 4.25.4 All products 2 A Battery tesfts
Soldr module aspects 4.2.6 f\
Solar |-V curve parameters 4.2.6.1 All products 2 /A\\B Solar modyle
/\ Q\ test
Solar module cable length 4.2.6.2 All products 2 N Vw
/\ \qe fing
Performance aspects 4.2.8 \ \\ \
Soldr-day lighting run time 4283 All products 2 \ A > Run time
A
Lighting full-battery run time 4.2.8.5 All products/ 2 \ Run time
2 JK Run time

Gridfcharge run time 4.2.8.6 Grid charged
produ?ﬁ\ /\

Electromechanical charge ratio 4.2.8.7 El ctr\o\m cthani aIIyK)Z A Run time
Na ed product

Light output aspects 4.2.9
Luminous flux

Avellage luminous flux output 4.2.9.1 \ (A‘H\p\roMs > 2
Full width half maximum 4.2.972 Al@rdducts 2 Light
(FWHM) angles distribution

Avetage light distribution 2.9. AMpraddcts 2 A Light

characteristics distribution
Colqur characterisﬁgs > < 4\29\4\ \ \Qﬁional 2 A, B Luminous flux
Circuit efficiency asg%ts \/\\/

Battgry-charging cirCuit W Optional 2 A Circuit
efficjency efficiency

Self] certificaé{)n Ms\ 4>11
N

Prodquct ghd nufactlrer 4.2.11.1 All products 2 A Self-reportpd

infofmatio

Warfanty covekge\ 4.2.11.2 All products 2 A Self-reportpd

Thirg-party.marks and 4.2.11.3 Optional 2 A Self-reportpd
certifications

>

>

9.5.3 Follow-up QTM testing

See 6.5. Each of the aspects listed in Table 14 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. Additional settings may be measured at the
discretion of the test laboratory to verify truth in advertising statements from the manufacturer
when other light settings are advertised, or as required in the product specification.
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9.6 Recommended tests programme
See 6.6.
9.7 Report requirements

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

At a minimum, the report(s) should include the following elements:

a)

b) table of contents;

c) summary page(s);

d)
e)
f)

10

10.1] General

Standardized specification sheets (SS
information to the market. They include
products. The information in SSS is ba

10.2| Applications
10.2]1 General

SSS|requiremen
primary way to comry
are applied depe

ipformative cover page,

etailed test reports that include results for the aspects describ

nnexes that indicate manufacturer-provided informatio \ ifi idence
(e.g. certificates of compliance).

$tandardized specification sheets

3 ‘hmunicate quality assurpnce
for potential buyers of off-grid lighting
d test results from QTM testing.

the
they

Applications of product specifications

Type of x Example(s) of applying this Clause 10
framework
Gengral market dminister a SSS third-party verification programme.
support
Manpfacturing/ Use SSS to advertise products.
distrjbltion
Bulk procurement Use SSS from third-party verified sources to screen potential products for purchase.
Trade regulation Use SSS from third-party verified sources to screen applicants for import/tax
programmes.

10.2.2 Guidance

A SSS guidelines document should provide a framework for providing clear information to
buyers to enable fair comparisons to be made between different products. In general, the
following are best practices for designing an SSS programme.

Focus on specifications for system level performance (as opposed to component
performance) wherever possible.

Keep the required element list as short as possible for simplicity and clarity while still
providing key information to the target buyers for the SSS programme.
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e Reach out to the people who use SSS to make decisions and ask their opinion on them.

e Use graphics to convey key points.
10.2.3 Framework for SSS guidelines document
10.2.3.1 General

The key elements of a guidelines document for an SSS programme are:

e qualification requirements, that is, the quality standards that shall be met to use the SSS;

e test result requirements, including the type of testing required and requirements for
L1pdating the results in the SSS;
e sftyle and format requirements to ensure easy comparison of informatio ;

e reporting precision that guides the level of rounding that is allg asured
results;
e results verification mechanisms to reduce the incidence of

[ ]
—

bquired elements that shall be in every SSS;

e Jptional elements that may be included at the discretion

. T: example of the style, format, and contents in 3
ne

A ample framework document is included in A

10.2|3.2 Qualification standards

This|defines if there are qualificatio

gengrally references a product specificg ausE

10.2|3.3 Test resultireq

10.2{3.3.1  Genexal
Detalls on the te:

should be specific a
are |ypdated.

10.2|3.3.2
Typigally;

results are valid retesting is required.

10.2|33.3° Retesting and updates

cipating in the SSS programme

are used as the basis for the original SSS of a particular pro
In sqme case S may come from other sources. It is important to specify how

test

roxy;

and

tails
they

juct.
long

This section of the document describes the test requirements for several situations:

o full retesting after the original results have expired;

e partial retesting when the product is updated and the tolerance for changes in the

specification that triggers retesting;

e partial retesting when a market check indicates there are discrepancies between the SSS

and products available in the market.

10.2.3.4 Style and format

The style and format of SSS is generally uniform across all the SSS in a particular programme
to make them useful for buyers or other stakeholders who rely on them as an information

resource.
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Style and formatting guidelines should generally specify the following:

e character font and size;
e use of colour;

e general guidelines for language and style.

The style and format guidelines are typically supplemented by an example SSS.

10.2.3.5 Reporting precision

s—s9 the

infornatlon in each element of the SSS reflects the degree of S|gn|f|cance test resulty and

display on the SSS.

b) Minimum precision of reporting: the fewest numb the
display on the SSS.

c) Maximum adjustment before additional round byed
with fewer significant figures tha je je a
measured value may be adjusted™x is is
g very low number (e.g. 5 %).

d) Allowable direction for additional with
fewer significant figures_than speC| ied ction
fpr additional rounding tlon owards "worse" performance or quglity

Tablg 21 lists several nded

rounding rules for each. A

Tdble 21 — Rec

equirements for metrics on a continuous scdle

Metric a |m Minimam Maximum Allowable Example(s)
c |o p sion adjustment direction for
of of before additional
ting reporting rounding rounding
Run|tim \ f 1s.f. 5% Down 4,33h>43hor4h
36,6 h > 37 hor30h
Lighf output (Ip) 2s f. 1 s.f. 5% Down 19,2 1Im > 19 Im or 2¢ Im
Coldur rendering N4t 2 s.f. n/a n/a 83,2 > 83
(CR)) (RY)
Colqur temperature | 2 s.f. 2 s.f. n/a n/a 4678 K> 4700 K
(CCH
(K)
Light distribution 2 s.f. 2 s.f. n/a n/a 87°> 87°
(FWHM) 178°> 180°
Battery capacity 2 s.f. 2 s.f. n/a n/a 1432 mAh > 1 400 mAh
(mAh) or 1 000 mAh
Other information 2 s.f. 1s.f. 5% Varies n/a
Key
s.f. significant figures

10.2.3.6 Results verification

Describe any features of the SSS that will facilitate verification of the
via an online check, holograms, or any other security feature.

contents. This may be
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10.2.3.7 Section descriptions

Each section in the SSS should include a heading name and list the required and optional
elements in the section. Each element should include a description of which aspects from the
test results are referred to and a note on how to format the information. If graphics are used,
a general format should be defined.

10.2.3.8 Example sheet

An illustrative example standardized specification sheet is provided below (Figure 8 and
Figure 9).

@C@
S
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Sunshine Lamp

Sunshine Solar Verify Online: www.lightingglobal.org/specs/sunshine-lamp
Results based on test procedures detailed in
IEC 62257-9-5, ed. 3.0 Valid Until: July 2014
Lumens Solar Run Time
© -

0 2 4 6 8
Hours

V Meets Lighting Global Minimum
Quality Standards

' Mobile Charging

Light Point

Pe ance Deta
N Brightness Setting***

Performance Measure Q ( ,\(\\e.z v ~ _ High Low

Full hattery run time* (hoursy, N N ) 8 12

Run fime per day of solar char\gmg\\(i\ours)\ \C, 4 6

Total|light output (lumérs) \ N AN DD 60 40

Totallarea with illunfination >@25 lux*<\(m*)>) 0,40 0,25

Total|lighting service (mén>kowrs./ so&;d‘@)\ > 240 240

* Runltime estimates do n ountfqr mW‘a@ing or other auxiliary loads; the run time is defined as the time until the dutput

is 70 % of the initial, stakflized ottput.

** Totdl area with illumination >'25 lux is rmi the maximum area with adequate illumination at a 0,75 m distance and at thd

distanice from whigh theproduct ormaily provide task lighting service.

*** Additional brightness setti tested): Medium, Bed-light

. g De

Lamp type O LED

Desdription of light points Single column containing 15 LEDs

Colopr ch eristics CRI 85

K CCT "Cool" (5 000 K to 7 000 K)

Distrlbution type Omnidirectional

Lumen maintenance 95 % of the original output remains after 2 000 h run
time

IEC

Figure 8 — First portion of example SSS
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Special Features

Mobile charging

Includes 5 mobile phone adaptor "tips" to charge
mobile phone from battery

Housing materials

ABS body

Durability

Overall durability and workmanship

Pass

Durability tests passed

Drop test, switch and connector cycling, strain relief
test, physical ingress protection test, and protection
from frequent rain

Solar’ Details
PV module type

Polycrystalline silicon

PV mlaximum power point

2W

ry Details

Battefy replaceability Easily replaceable with common\;
Batteky chemistry Lithium iron phosphatd~_\ AV)
Batteyy package type 2x 18650 package\ A
Battefy capacity 2000 mAh { \

Battery nominal voltage

NI\l
X0\

Appropriate battery protection circuit

s and Certifications

Factqry certification

Safety certification

Othef certification

Product Details
Manyfacturer name

| hine Bolar

Prodyict name

L

Sunshine Lamp

Prodlict model / ID number _

o1

Contéct information |

suhny-info@sunshine.com

Webgite

www.sunshine.com/sunshine-lamp

SSS Information ,
Speck sheet expiration dg

July 2014

on

2013

Revigion

N\

N
e AN
Mininhum Quality Stap@ards Framework Versi
N\

N N

2013.07a

>9>Last (second) portion of example SSS

IEC
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The

for qualification for market support programmes that support energy acce

end

The
prod

Anngx A is a bi-level qualification document. Meeting only,

requ

The

NOTH Annex A is meant to be an informativ

criteri
IEC 6

A.2

Initigl qualification und

A.3

Anng
integ
(FOE

Qua

qualll‘fication is sykjec
(Clalise 7). Re @» :

yearp
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Annex A
(informative)

Recommended quality standards for off-grid lighting
market support programme qualification

Overview

example quality standards and warranty requirements given in Annex A are approp
ar broad. s€

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

target end users are typically cash-poor and will be expec
ucts outright, under financing terms or through pay-as-you-

examypley
A based on experience in a particular context. INis™e

3

riate
ts of

ifying

anty

that

hance
art of

oing
thod
two

fixed
oard

Criterion Aspect(s) Required value
PV module cable 4.2.6.2 Cable length > 3 m to qualify as a "separate" PV module with 10 %
length tolerance

A4

Quality standards

The product shall meet each of the criteria listed in Table A.2 and Table A.3 to meet the
quality standards.
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Table A.2 — Truth-in-advertising tolerance

Truth-in- Aspect(s) considered in Requirement
advertising assessment
criterion
System 4.2.8 Performance aspects < 15 % deviation from ratings (always ok if actual
erformance f i tter th ti .
Folerance © 4.2.9 Light output aspects performance is better than advertised)

numeric ratings

Others, if applicable

System 4.2.6 Solar module aspects < 15 % deviation from ratings (always ok if actual
components performance is better than advertised).
tolerance — 4.2.5 Battery performance
numkric ratings aspects
Others, if applicable
Othgr numeric Multiple < 15 % deviation from ratings ( |f actyal
ratings tolerance performance is better than agxg |sed)
Ovefall truth-in- Multiple Any description of the produst that \2
advgrtising packaging, inside the pac
statement should be truthful and‘qccura
mislead buyers or d ity of
the product.
Table A.3 — Safety and durabll ty ndakrds
$afety or Aspect(s) considered i Pr ct ateg ry( Requirement
durability assessment
Eriterion
Ovefall water 4.2.3.1 Water protection — lee separat No protection required.
expqsure enclosure oo
protection - -
\wle s Protection from occasional exposjure
N to rain.
table/integrated Protection from frequent exposurg to
rain.
FjXed integrated Protection from permanent outdopr
outdoor) exposure.
External PV Modified IPx4 or circuit protectio
modules
Physgical ingred€s All except below Minimum of IP2x protection.
protection ) ) . .
Fixed integrated Minimum of IP5x protection
(outdoor)
External PV Minimum of IP3x protection
modules
Mechanical 4.2.3.7 Drop resistance Fixed separate None result in safety hazards. Thlere
durgbility'=.drop (indoor) and fixed is no requirement that the lighting
test integrated (outdoor) | kits are still functional after a drop.

Portable separate

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

Portable integrated

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

Mechanical
durability —
goosenecks and
moving parts

4.2.3.8 Gooseneck and
moving part durability

Any with gooseneck
or moving parts

Maximum failure rate for functionality
is 1/6; none result in safety hazards.
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Table A.3 (2 of 2)

Safety or Aspect(s) considered in Product category Requirement

durability assessment

criterion
Mechanical 4.2.3.9 Connector durability All products Maximum failure rate for functionality
durability — is 1/6; none result in safety hazards.
connectors
Mechanical 4.2.3.10 Switch durability All products Maximum failure rate for functionality
durability — is 1/6; none result in safety hazards.
switches
MeC IGII;\JG: 4.2.3.11 Ctla;ll IU:ICf II"\:: 'JIUdU\JtO rV’:G ;IIIUIII fG;:UIU |atc fUI fullbt;ull Ilty
duragbility — durability is 1/6; none result in safety hazalds.

strain relief

Workmanship 4.2.3.12 Wiring quality All products
Battgry 4.2.3.13 Battery protection All products Anap ro}\mte attMotection
durgbility strategy < ateg\is used that will protect

i failure and end

4.2.5.3 Battery storage

durability

ries shall additionally
4.2.11.1 Product and UN 38.3 certification and bd
manufacturer information (Eﬁ d with a cell balancing
4.2.11.3 Third-party mar i

and certifications e battery capacity loss from

storage is less than 25 % for the
average sample. No more than 116
(-\ samples measures less than 35 %.

Lumn 4.2.4.2 2 000 NNumgn Aproducts Lys time is greater than 2 000 h fpr
mairjtenance maintenanc the average sample. No more thgn
1/6 samples fails (defined as being

more than 10 % below Lgs at

2000 h).
OR

Lgys time is greater than 1 000 h for
all 6/6 samples.

Fluofrescent lig 4.2.4.3\Flugresc nt@h{ Products with Maximum failure rate for functionplity
durgbility N ili fluorescent lights is 1/6.
2 Pro

AC-DC charger ct design, Products that Any included AC-DC charger cartlies
safefy m acturey, and marketing include an AC-DC approval from a recognized

xsp cts grid charger consumer electronics safety

regulator, such as UL or similar.
Third-party marks g
ertifications

Haz@rdous 4.2.2.4 Energy storage All products No battery is permitted to contain
Substancés Ban | system information cadmium or mercury at levels grdater

uidan trace dimourits.

4.2.2.6 Battery general
aspects

4.2.11.1 Product and
manufacturer information

A.5 Warranty and end user support requirements

The product shall meet each of the criteria listed in Table A.4 to meet the warranty
requirements.
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Table A.4 — End user support requirements

Support type

Aspect(s)

Requirement

Information on
product design,
utilization, and
care

4.2.2.7 Packaging and user’s
manual information

For products that include charging ports, user manual shall
present instructions for installation, use and troubleshooting
of the system. Installation instructions shall include
appropriate placement and installation of the PV module. A
description of the method or pathway for replacing
components, including the battery, as well as specifications
of components that could require replacement (fuses,
batteries, PV) shall be included. Installation and operation
instructions should be presented using language and
graphics that can be understood by the typical consumer.

Maintenance
and warranty
terms

4.2.2.8 Warranty information
4.2.11.2 Warranty coverage

End users are provided at least one y f warranty

manufacturing defects that imped i der-nornpal
use and protection from early ¢ ildre Nincludipg
coverage on the battery.

N

W
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Annex B
(informative)

Reserved

Annex B is reserved as a placeholder.

@%
S
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Annex C
(informative)

Recommended SSS guidelines

These guidelines apply to creating SSS for market support programmes. The goal of the SSS

is to provide clear

verifiable, and accurate information on quality and performance to

pote

C.2

Qualification standards

ol b +h £ Aicateil  t P | k. 4
nidr vuytlro, Willt a4 TULUO UlTT UToltNnvulul o arlifu vuUuin PUIUIIUOIIIH ayvliito.

To qualify for the SSS programme, a product shall meet the quali

requ

C3

Cc.3.
QTM

Cc.3.2

Tablge C.1 lists the require

test results, obtained
quallification and creation.

Table

rements listed in Annex A.

Test result requirements

Original testing

in accordance

required for initial

etesting to update SSS

anty

SSS

Trigger for tes(ng>

Sc<pe te nN

Test requirements

Remarks

Two years since preV|o

QTM (Clause 6)
MCM (Clause 7)

QTM or MCM testm%\

Prodquct update
charnges of less tha

+10 [% in perfor
aspq cts{\

ne required

Self-declaration allowed

Performance aspects
include light output ar
performance aspects.

o

Prodquct upd
charnges of more
+10 |% in perfarmanc
aspgcts

\E{éments that are

different

Aspects related to
element that is changing
tested according to MCM
(Clause 7) using randomly
procured samples

Prodquct Update with

Elements that are

Aspects related to

Quality aspects include

changes in quality or
durability aspects

updated

element that is changing
tested according to MCM
(Clause 7) using randomly
procured samples

water protection, lumen
maintenance, drop test,
etc.

Product update with new,
non-lighting features

Elements that are new

Aspects related to
element that is changing
tested according to MCM
(Clause 7) using
manufacturer-provided
samples

A programme-initiated
market check test (in
accordance with MCM
(Clause 7) indicates an
improvement in quality or
performance)

None required

Accept new results
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accordance with MCM
(Clause 7) indicates a
decline in quality or
performance)

tested according to MCM
(Clause 7) using randomly
procured samples

Trigger for testing Scope of testing Test requirements Remarks
A programme-initiated Any element that is Aspects related to This essentially means
market check test (in shown to decline element that is changing that there is a chance to

prove that programme-
initiated market check
results were an anomaly
in cases where they
indicate a reduction in
quality or performance.

C.4 Style and format

Follgwing are the style guidelines for SSS.

a) Dominant colours: black and white.

b) Yecondary colours should be consistent and harmonized (e.g. o

¢) Hroduct images: colour image on a white background.
d) Hont: Helvetica; 12 pt for most text, 16 pt for product pa

and graphics.
e) U
f) S

C.5| Reporting precision

The
etc.)|should always be accurate and u

Quantitative parts of the
rounded for ease of in

meels the precisjion ¢
significant figur

sho g

Alten
roun
in th
plus
stan

y
s
di

Il
al

blour

otes

ype,

be

at it

of
ng
0).

may

be
ue

i.e|l the
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Table C.2 — Recommended precision requirements for metrics on a continuous scale

Metric Maximum Minimum Maximum Allowable Example(s)
precision of | precision of | adjustment | direction for
reporting reporting before additional
rounding rounding
Run time (h) 2 s.f. 1s.f. 5% Down 4,33 h>43hor4h
36,6 h> 37 hor30h
Light output (Im) 2 s.f. 1 s.f. 5% Down 19,2Im > 19 Im or 20 Im
Colour rendering 2 s.f. 2 s.f. n/a n/a 83,2 > 83
(CRI(R.)
Colqur temperature | 2 s.f. 2 s.f. n/a n/a 46 2> 4700 K
(ccn
(K)
Light distribution 2 s.f. 2 s.f. n/a n/a S
(FWHM)
/\ °Ny 18
Battery capacity 2 s.f. 2 s.f. n/a n/ m\h\;{1 400 nAh
(mAR) {\ \ or1 0 mAh
Othgr information 2 s.f. 1s.f. 5% \V{}e\\ r%\/
Key
s.f. significant figures

C.6| Results verification

Each SSS includes a unigu

the web page, it is possible

validjty of SSS.

SSS. The header elements are white text on a black background.

bs to
and

egin
ction

ify the

Below that is a description of the overall performance — brightness and run time — for up to
two settings. For each of the settings listed, the lumen output and hours of run time should be
described using plain language phrasing. The run time should be "on a full battery charge" for
"after one day of solar charging" for solar-
charged products and "after XX minutes/hours of cranking" for electromechanically-charged

AC charged or central charging model products,

products.

Next to the key performance indicator description is a "thumbnail” image of the product, only
including items that are included in the package.

In this SSS section, only the content is displayed (the element names are not indicated).
Table C.3 lists all of the elements that should be included in the header area.
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Table C.3 — Elements in the header/overall performance SSS section

Element Display Optional Aspect(s) involved/ Remarks
type or origin of
required information
Product name Text Required 4.2.11.1 Product and | The product name should be "complete”
manufacturer enough to differentiate it from other similar
information products in the same manufacturing line.
EXAMPLE Sunshine Lamp
Verification Text Required Generated by SSS This unique link should point to a webpage
link programme website where the original, up-to-date SSS is
developer available for verification.
EXAMPLE www.example.org/sss/
sunshine-lamp /R
Expifation Text Required From QTM report Indicate a date two\years aftexthe
date] completion of QTMl\test repoxt that (s
the foundatignh forthe SSS»
Results Text Required 4.2.8 Performance isi that d i th n time
summary aspects i th
statgment 4.2.8.3 Solar-day > ingle I|gI t||gt.ser\./|ce
lighting run time ails on\calculation in
4.2.9.1 Average
luminous flux outp \240 lymer-hours per day of
ngolar ar .
Thumbnail Image Required i i henima shoblﬁ show the product
image ag%t a whijte background.
Graphical Graphic Required Tm%"rs/a graphical summary of the run fime
summary and brightness as described in the Resplts
>ummary statement. It also includes an
iconographic summary of features and
quality standards
C.7.2.
The
* g ) for

D

- number of porfs and port types;
- _<«mobile charging feature;

——Tumberof tightpoints;

— meeting quality standard for a particular program;

— optional pay-as-you-go (PAYG) feature.

C.7.3

General information

Table C.4 lists the elements in the general information SSS section.
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Table C.4 — Elements in the general information SSS section

Element Display Optional or Aspect(s) involved/ Remarks
type required origin of information
Manufacturer Text Required 4.2.11.1 Product and The name of the manufacturer or
manufacturer "official" marketing firm for the product.
information EXAMPLE Sirius Lighting Corporation
Product name Text Required 4.2.11.1 Product and The product name should be "complete"
manufacturer enough to differentiate it from other
information similar products in the same
manufacturing line.
EXAMPLE Sunshine Lamp
Modgl number Text Required 4.2.11.1 Product and Often more detaile an the produe
manufacturer name; may include version number.
information
Conjact Text Required 4.2.11.1 Product and An email o one contactatthe
manufacturer manufactdre
information
Website Text Optional 4.2.11.1 Product and A URL fo turelweb pade.
manufacturer
information
Warfanty Text Required 4.2.2.8 Warranty ters) descriptign of
information ranty c verage that highlight
4.2.11.2 Warranfy of goverage; this should
covera detailed information
ge g
rgvidethto consumers and documerjted
\ arranty information
C.7.4 Performance details

Tablg C.5 lists the element

E]Jement }pect(s) involved/ Remarks
origin of
~ information
Lighting full- Te guired 4.2.8.5 Lighting full- Specify a full-battery run time fpr
battgry run battery run time each setting included in any other
time part of the SSS. The graphics

N

include a stacked horizontal bar
graph that indicates run time a

various settings with the same pxis
as other run time graphs.

Run|time per ext Required for solar 4.2.8.3 Solar-day Specify a solar run time for eagh
day pf solar products lighting run time setting included in any other pgrt
charging of the SSS. The graphics include a
stacked horizontal bar graph thiat
indicates run time at various
settings with the same axis as |
other run time graphs.
Run time Text Required for 4.2.8.7 Specify an electromechanical run
after cranking electromechanically- | Electromechanical time for each setting included in
for five charged products charge ratio any other part of the SSS.
minutes o
4.2.8.5 Lighting full-
battery run time
Light output Text Required 4.2.9.1 Average Include for each setting
luminous flux output
Task surface Text Optional 4.2.9.3 Average light Include for each setting

brightness

distribution
characteristics
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Element Display Optional or Aspect(s) involved/ Remarks
type required origin of
information
Total lighting Text Required Synthesis of other For solar products, equals the
service elements in product of solar-day lighting run
performance details time and light output.

For other products, equals the
product of lighting full-battery run
time and light output.

The units are lumen-hours/solar
day or lumen-hours/full-charge.

C.7.% Light output

Table C.6 lists the elements in the light output SSS section.

Table C.6 — Elements in the light output SSS secti

Flement Display Optional or Aspect(s) involved
type required origin of informati

Lamp type Text Required 4.2.2.3 Lightin syste clﬁe n \r/and type of light
information

Coldur Text Required 4.2.9.4 \) de for highest setting; use

characteristics characte(isti {\ "slidey" graphics to display

Disttibution Text Required 9. FuII |dth h If PJace in category based on FWHM
category ax (F ngle: Narrow (< 15°), Wide
/1 gles (15° to 270°), Omni (> 270°)
f 4

Lumen Text Required 4 Indicate fraction of original light
maintenance nce output remaining at 2 000 h of

operation.

C.7.6 Special feat

Tablg C.7 lists th e special features SSS section.

able in the special features SSS section

Blement D ay tiopal or Aspect(s) involved/ Remarks
retydired origin of information

tyP
Mobjle %x }ﬁptional 4.2.2.9 Auxiliary Specify if a mobile charging feature is
charnging outlets, ports and available

adapters information

Othgr featuress | Text Optional 4.2.2.9 Auxiliary Specify other features, such as housjng
outlets, ports and material.
adapters information

C.7.7 Durability

Table C.8 lists the elements in the durability SSS section.
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Table C.8 — Elements in the durability SSS section

Element Display Optional Aspect(s) involved/ Remarks
type or required origin of
information
Overall durability Text Required Multiple Indicate pass with graphic indicator
and workmanship (all products shall pass this
requirement to use the SSS).
Water protection Text Required Water exposure Specify the overall level of water
protection as defined | protection and the elements of the
in Annex U: physical product that contribute to the level of
and water ingress protection (enclosure, product design,
protection test or user |n'rormat|on)
Annex V: Level of
water protection
Physical ingress Text Required 4.2.3.5 Physical Indicate p ‘rf
protgction ingress protection
Drop test Text Required 4.2.3.7 Drop Indi ate ass o al W
resistance L((c%bn\ ety
Switches, Text Required 4.2.3.8 Gooseneck Indi or ail f\wﬁlmage,
connectors, strain and moving part < fungction ) 'and safety.
relieff, and durability
S ks/ i
goofenecks/moving 4.2.3.9 Conngltor
part v
durability

C.7.8
Tabl

Solar module d

b C.9 lists the ele

T<|\>c. —El

nts\n t

lar module details SSS section

Element Iay o ion}koﬂ\\A{pect(s) involved/ Remarks
required origin of information
PV module Te ¢ Optignal 4.2.2.2 Charging Indicate PV chemistry (e.g. mono-Si}).
type ( system information
PV maxi Optitnal 4.2.6.1 Solar I-V curve | Specify the PV power at standard tegt
power parameters conditions (STC).
\
C.7.9 Battery details
Tablg C,10 lists the elements in the battery details SSS section.
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Table C.10 — Elements in the battery details SSS section

Element Display Optional or Aspect(s) involved/ Remarks
type required origin of information
Battery Text Required 4.2.2.5 Battery easy Either "easily replaceable" or "requires
replaceability replaceability specialized technician".
Battery Text Required 4.2.2.4 Energy Indicate chemistry.
chemistry storage system
information
Battery Text Required if 4.2.2.6 Battery Indicate the battery package type
package type battery is general aspects and/or size.
caol:y
replaceable,
otherwise
optional
Battgry capacity | Text Required 4.2.5.1 Battery Indicate battery capacityfrom\battefy
capacity test (Anrex K).
Battery nominal | Text Required if 4.2.2.6 Battery Indigate tha noNinhal voltage.
voltdge battery is general aspects
easily
replaceable, 4.2.5_).4 Battery <
otherwise nominal voltage
optional /\
Appfopriate Text Optional 4.2.3.13 Batter Indieate "pass” if battery protectionl|is
battg¢ry protection strateg propriate (this is required to use
protgction %S).
strafegy
C.7.10 Marks and certifications
Tablg C.11 lists the eleme ations SSS section
Table C 11[\/\ s@t\he s and certifications SSS section
Flement Displa Optionalor AW(S) involved/ Remarks
PEN require oxigin of information
Facfory T Op 'onah\/\\4./2.11.3 Third-party For example I1SO 9001.
certification marks and
certifications
LED|/ CFL }é% tional 4.2.11.3 Third-party For example UV-free LEDs.
certificatig marks and
(\ \ certifications
Safdty \ xt Optional 4.2.11.3 Third-party For example UL.
certification marks and
certifications
Durgbility. Text Optional 4.2.11.3 Third-party For example UV-resistant plastics uged.
certification marks and
certifications
Other Text Optional 4.2.11.3 Third-party Allowed if they pertain to the particular

certifications

marks and
certifications

product and are relevant (e.g. CE,
RoHS).

C.7.11

SSS information

Table C.12 lists the elements in the SSS information section.
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Table C.12 — Elements in the SSS information section

Element Display Optional or Aspect(s) involved/ Remarks
type required origin of information
Expiration date | Text Required From QTM report Indicate a date two years after the
completion of the QTM test report that is
the foundation for the SSS.
Revision Text Required n/a Indicate an internal SSS revision
tracking number.

C.8 Exampie sheet

An example standardized specification sheet is provided in Figure 8 angd~{

3

@C@
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Annex D
(normative)

Manufacturer self-reported information

D.1 Background

Having proper manufacturer information is important for communication throughout the testing
proc ions
possessed by the manufacturer’s lab or product. To this end, there are ee categorig¢s of
self-feported information: manufacturer information, product informatig anufacturer
self-gertification regarding either the manufacturing lab or product.

D.2

The

Outcomes

manufacturer self-reported information outcomes are K

Table D.1 — Manufacturer self- reporM|

Metric Reporting unit?\ ({a \;\e{( Notes
cts

Man

ufacturer information Varied Record all provided manufact
/ Nmanufacturér'i ormatlon information

irer

Prodquct information Varied Record all provided product
matlon information

Selficertification ne\( 4 ZM “party Record all manufacturer or
infoqmation ks and certlflcatlons product certifications

D.3

D.3.

At a contained in D.3.2 and D.3.3 should be solicited from the

man

D.3.2 6rmation (not released publicly)

D.3.2.1 Manufactlrer information

The following confidential manufacturer information should be solicited:

a) manufacturer company name;

b) c
c) C

ontact person name;
ontact person position at company (i.e. job title);

d) manufacturer company physical address;

e) ¢
f) c
g) ¢

ontact telephone number(s);
ontact fax number;

ontact e-mail address.

If separate people manage contracting issues and technical testing questions, request contact
information for both parties.
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D.3.2.2 Product information

The following confidential product information should be solicited:

a)
b)
c)
d)
e)
f)
g)

markets in which the product is for sale (e.g., Kenya, India, China);
free on board (FOB) product price for at least 1 000 units ($);
typical product shipping point of origin;

product driver type (e.g., resistor, pulse-width modulation);

battery protection methods (i.e., deep discharge protection and/or overcharge protection);

threshold;

escription of overcharge protection charge control, including
isconnect voltage;

attery information sheet from battery manufacturer, prefeyp
ischarge protection and overcharge protection cutoffs at a

nect

ction

Heep

ould

pede the testing process. Characteristics ingludg: J the

ight off after a specific number of hours of og€xation, the\product disables if the encldsure
i C ; rod ct is tamperproof;

) e
1 run time for each setting;
2 sed or provided to the laboratofy by
3 included with the product.

m) the names of ie SE€ e 3 would wish to be tested.

D.3.3 Public infefma 3 s :

D.3.3.1

The f gr information should be solicited:

a) dfficte ;

b)

c) ntact person name;

d) ntact person position at company (i.e. job title);

e) contactielephone number:

f) contact fax number;

g) contact e-mail address;

h) manufacturer company website.

D.3.3.2 Product information

The following public product information should be solicited:

a) product name;

b) product model number;

c) all product lighting technologies used (e.g. fluorescent tube, LED). If the product uses

LEDs, are the LEDs high-power or low-power?
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d) battery chemistry (SLA, NiMH, etc.);

e) battery package type;

f) battery nominal voltage (V);

g) battery capacity (mAh);

h) charge/discharge rate at which the battery capacity is specified;

i) all product charging system types (e.g. solar module, AC power, dynamo):
1) if the product has AC power charging, is an adapter included?

2) if the product has solar charging, what active material is used in the PV module (e.qg.,

IIIUIIU-Si, puiy-Si, CiS, cib.)?
j) allincluded product features (e.g. mobile phone charging, radio);
k) iffthe product has mobile phone charging, are adapters included?

] j” optional product features (e.g. mobile phone charging, radio);
escription of product warranty terms, including duration;

n) confirmation of AC-DC charger approval from a recogni
regulator, such as UL (if product includes an AC-DC charge

Thege certifications should be accomp
the griginal certifications, letters from

D.4 Reportiz@

Report the following dfacturer self-reported information report.

e Metadata;

- produet modelnumber;
- name of test laboratory;

nics s

hfety

bs of

nigh-

— date of report approval.
e Confidential information:
— manufacturer company name;
— contact person name;
— contact person position at company;
— manufacturer company physical address;
— contact telephone number;
— contact fax number;
— contact e-mail;
— product markets;
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— product FOB price ($);

— product shipping point of origin;

— product driver type;

— product charge control methods and descriptions;

— battery information sheet from battery manufacturer;

— statement whether battery contains internal protection circuitry;
— description of special testing considerations;

— expected/rated performance for each setting;

- names of the settings the manufacturer would wish to be tested.
e Hublic information:

- official customer facing/brand nam;

- manufacturer company physical address;

- contact person name;

- contact person position at company;

- contact telephone number;

- contact fax number;

- contact e-mail;

- manufacturer company website
- product name;

- product model number;

- product lighting techrologies;

- product battery che
- product battery

- product b{ﬁ}y
- product batter)

X

PNtHe battery capacity is specified;

description*of\proddct warranty terms;
- confirmation 0f/AC-DC charger approval;

- high'resolution product photograph on a white or transparent background;

— “manufacturer company certifications;

— product certifications;
— component certifications.
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Annex E
(normative)

Product sampling

E.1 Background

Proper product sampling is the first step in the testing process, and it is critical to maintaining
the tpstmethod s fairmess and credibifity:

E.2 | Test outcomes
The product sampling outcomes are listed in Table E.1.
Table E.1 — Product sampling g‘&e

Metric Reporting units Related a/s{\ \\Rz{marks

Sample type Retail/warehouse n/a ( m -3 )

Sample procurement Agency name \/ The_third-party agency that

agency /\ roglires the samples

Sample procurement Name he name of the person who

agent procures the samples

Sample procurement Date --

date]

Sample procurement Ad ess}‘eﬂ( nN -

address(es) A

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

Tesf lab(s) }‘sQ na%{(})\ ) n/a --

Tesf lab address(es( \%:ldr s(}&)\ > n/a --

Sample deliver ate(s) n/a The date the samples are received

datef(s) (\ by the test lab(s)

E.3 | Related tes

Test|ng jis“ predicated upon the product samples already being procured, shipped,|and
recelved at the test lab(s).

E.4 Procedure

E.4.1 Retail sampling
E.4.1.1 General

For retail sampling, third-party agents will procure product samples from a variety of retail
outlets in the market.

E.4.1.2 Equipment requirements

No equipment is required for retail sampling.
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E.4.1.3 Test prerequisites
Samples shall be procured from a geographically-diverse set of retail outlets. Retail outlets

include both vendors or retail shops where end users may directly purchase products, and
local or regional distributors.

E.41.4 Apparatus

No apparatus is required for retail sampling.

E.4.1.5 Procedure

The following steps shall be followed.

a) The third party sampling agency identifies a specified number 6 tlets il the
arket from various geographic locations.

b) The sampling agency selects a subset of the retail outl

nsuring that the subset of retail outlets is geographically etis
im a different city and/or country than the rest of the subsg
c) Tlhe sampling agency procures the product samples lets,

nsuring that no more than 40 % of the overall
ny single retail outlet.

d) T ation

S|
ment

procure samples from a warehquse,

The sampling location should be the main bulk storage location in the region, and there shall
be enough products available that the procured samples account for no more than 3,5 % of
the total product stock. Furthermore, the sampling agent shall be able to sample from the bulk
storage location’s entire stock.

E.4.2.4 Apparatus

No apparatus is required for warehouse sampling.

E.4.2.5 Procedure

The following steps shall be followed.
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a)

b)
c)
d)

e)

E.4.2.6 Calculations

There are no calculations for warehouse sampling.

E.5 | Reporting

Repart the following in the product sampling test repo
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At least 24 h before the sampling takes place, the sampling agency shall make contact
(via email or telephone) with representatives at the sampling location to provide proper
notice and ensure that the number of samples procured will not exceed 3,5 % of the
sampling location’s total product stock.

The sampling agency randomly procures the product samples from the entire bulk storage
location’s stock (i.e. the entire product stock shall be available to sample from).

The date, location, sampling agent, and number of samples procured should be
documented by the sampling agency.

The sampling agency ships the products to one or more test labs and reports the shipment
tracking number(s), when available.

Once received at the test lab(s), the date(s) of reception, test lab name(s), and tes|t lab
Ipcation(s) should be documented.

Metadata:
report name;
- procedure(s) used;
- product manufacturer;
- product name;
- product model

number of samples procured (at each location);

0

- <hame of shipping agency;

——shipmenttrackinmg mumber(s);
— date samples are shipped to test lab(s);
— date samples are received at test lab(s).
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Annex F
(normative)

Visual screening

F.1 Background

The visual screening process covers DUT specifications, properties (such as external DUT
meafuTements), functionaiity, observations, and mternat/externat construction quatity-

The PUT’s components, materials, and utilities are categorized and, in e ated.
The |visual screening test provides a thorough qualitative and quantj t|ve 4s5eS$sm the
DUT| as received from the manufacturer and serves to uniquely id e DUT’s
operption out of the packaging is documented before any y 3 < for

subsequent tests.

F.2 | Test outcomes

The fest outcomes of the visual screening process. arte listed.in

Table F.1 — Visuakséreening t

Metric Reporting units ela ed %K\O\ Remarks
DUT| specifications | Varied Pra deS| n, %ecord all provided specifications
fact
( marketng.asype
N
DUT| information Vari Record dimensions and qualitative
descriptors
Inteqnal DUT Vakje I Aé .3 Product durability | Describe/document wiring and electron|cs
inspgction and workmanship fixtures
aspects
N
Inteqnal BUT umber of 4.2.3 Product durability | Record the number of soldering and/or
insppction efects and workmanship electronics quality defects
aspects

N

F.3 | _Related tests

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

F.4 Procedure

F.4.1 Properties, features, and information
F.4.1.1 General

Relevant DUT information, such as external DUT measurements and observations, are
recorded to capture the DUT’s characteristics. Sufficient comments should be provided to
thoroughly describe the DUT’s characteristics. This part of the procedure may be completed
on a single sample.
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F.4.1.2 Equipment requirements
The following equipment is required. Equipment shall meet the requirements in Table CC.2.

e Callipers and/or ruler.
e Balance (scale).
e Bright task light with good colour rendering.

e Camera.

F.4.1.3 Test prerequisites

he DUT’s b6x and
forymigsing

TheJDUT should be new, unaltered, and in its original packaging. Read
documentation for instructions on using the DUT. Consult the manu
information pertaining to the required observations.

F.4.1.4 Apparatus
The PUT may be positioned under a bright task light in the exams

F.4.1.5 Procedure

The following steps shall be followed. All photographs of (e.g.,
user|s manual and warranty card), and labels ' Xt is
legible (unless illegible in the origina ] ' hges

are ¢learly reproduced. All photographs_of : that
all relevant text is legible (unless illegibte on\th \ vant
icons and images are clearly reproducéd.
a) Hrovide the following.

1) Note all availabl e i none

4) Photograpk or ty, if
available
3J) Note if a yse wded with the DUT. If so, report the type of manua| it is
report the language(s) in which it is written,|and
4) S able for the DUT, record the warranty duration, in mopnths,
jescribe Yhe,terlms and conditions, and photograph or scan the warranty material.
eparate warranty durations for the battery and included appliarjces.
q) aph or scan any other documents included with the DUT.
gd) Note and describe any instructions for proper disposal of the battery and/or product.
7).<~Note and describe any instructions for replacement of the battery.
8) Noie and describe any insiructions for obtaining SErvice or replacement parts in case

of a problem with the product.
9) Note and describe any labelling of hazards.
10) Note and describe any instructions for ensuring the PV module is not shaded.

11) Note and describe any instructions on how to connect the PV module to the product’s
main unit for charging.

12) Note and describe any instructions on facing the PV module surface towards the sun.

13) Note and describe any required pre-use instructions during installation (e.g. charging
the battery fully, inserting a supplied fuse).

14) Note and describe any instructions on how to make required permanent connections
during installation.

15) Note and describe any instructions on how to connect advertised appliances.
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16)
17)

18)
19)
20)
21)

Note and describe any instructions on the battery’s state of charge.

Note and describe any specifications for product components that could require
replacement (e.g. fuses, lights, PV module, batteries).

Note and describe any instructions on keeping the PV module surface clean.
Note and describe any instructions to not ding the PV module from the backside.
Note and describe any instructions to not carry the PV module by its cable.

Note and describe any instructions on preventing the PV module from cracking
during handling.

2) Note and describe any instructions to keep the product away from fire

43) Note and describe any instructions on how to install the product sgeutely.

44) a 'displpy is
45)

46)

47) ery\at " low stafe of
48) mponents that gould
49) batteries before long{term

b) Measure the following (in the specified units émbling the DUT.
1) Measure the DUT’s mass, in(gra yould typically be used in a lighting

DN

(&%)

c) C

p)

ns (g
application (not including y e nal- sola odules or mobile phone chafrging
connectors) and hdi pecifisicomponents included in mass measurement.

metres (m), of any cables connecting the cgntrol
gx to the lamp units or the control box to| any

d" height, in centimetres (cm), of the DUT, lamp unit(s)
gd appliances, components or interconnected parts,
de dimensions of an external PV module or any mobile phone

QHowing\ (consult the documentation for any explanations; see 4.1.3 for

any Ycables will be predominantly used outdoors. Note if certifichtion
decumentation has been provided for these cables indicating they are suitablg for
outdoor use.

Note the DUT'’s total number of unigue lighting units, indicate the technology used in

3)
4)

EXAMPLE

each (LED, fluorescent, incandescent, etc.), 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 (e.g. a group of LEDs that
function as a single unit is an array).

If a lamp unit contains 10 LEDs, and 5 LEDs illuminate for one DUT setting, and all 10 LEDs illuminate

for the DUT’s only other setting, this lamp unit contains two arrays (5-LED and 10-LED).

5)

6)

Note the number of independent light sources (i.e. the total number of LEDs or other
bulb types) in each array.

Determine the number of DUT light output settings. Use the setting descriptions
provided by the DUT’s literature. If no setting descriptions are provided, use
appropriate descriptions (e.g. high, medium, low, 1 high-power LED, 3 low-power
LEDs, etc.).
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Describe and photograph the arrangement of lamp units, included appliances,

battery(-ies), and energy source(s) in terms of housing/cases.

EXAMPLE There are two housings. In the main housing, there is a battery with a gooseneck lamp protruding from
the housing. The other housing is a remote lamp unit with no battery; it is connected to the main housing with a

4 m cable that has an inline switch. The PV module is external and connects to the main housing with a cable.

8)

9)

Describe the materials that compose the DUT’s lamp units, battery housing, charge
controller housing, included appliances, and/or any other housings (e.g. plastic,

metal, glass, or other).

Note if the DUT and included appliances have any indicators (e.g. charge indicators)
and, if so, include descriptions of indication meanings and photographs of the

indicators

d) H

=

[\]

Note and photograph any other features present on or included-wi
included appliances (e.g. handles, mounting brackets, stands).

PV module).

If a grid charger is included, note if it carrie
the CE mark. Be sure to photograph any lah

r conventions;
ment of the open-circuit voltage and the voltage under load.

— measurement of the open-circuit voltage and the voltage under load;
— manufacturer-supplied information;

the DUT

a standardized or conventional connector, the applig

imum port current, if any, determined from any of the following sourg

and

Cribe

able

— user documentation and labelling;

— markings on any DUT components, such as a fuse or circuit breaker, if it can

be determined that the component limits the current for the port.

vi) whether the port is intended or expected to be used for charging mobile phones

(e.g. based on labelling, documentation, or provided adapters);
vii) photograph of the port.

e) Measure and observe the following (in the provided units) for the DUT’s PV module.

1)

Measure the PV module’s overall length and width, in centimetres (cm), including the

frame.
Measure the active solar material’s overall area, in square centimetres (cm?).
Note if the PV module is external or integrated into the DUT’s housing.
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4) Measure the PV module’s cable length, in metres (m), in the case of external PV
modules.

5) Note the PV module’s solar material (e.g. poly-Si, mono-Si, CIS, amorphous).

6) Note the PV module’s encasing (e.g. lamination, glass, epoxy).

7) Describe the quality of workmanship in the PV module’s junction box, if present.

8) Note any additional information about the PV module (e.g. number of individual cells).

9) Carefully inspect each PV module under an illumination of not less than 1 000 lux
and note any of the following visual defect conditions:

cracked, bent, misaligned or torn external surfaces:

— broken cells;
— cracked cells;

— faulty interconnections or joints;

— cells touching one another or the frame;
— failure of adhesive bonds;

— bubbles or delaminations forming a continuous pa
of the module;

betwgen a\cell and the gdge

— tacky surfaces of plastic materials;
— faulty terminations, exposed live el¢

- film
layers of the active circuit

10) Make note of and and_pgsition of any visual defects, cracks,
bubbles or delam iong; et dule

performance.

1) Photograph t

f) Note if the D@an

ote the DU im (fixed indoor, fixed outdoor, portable sepdfrate,

€.g. ambient, torch, task).
ments regarding the DUT’s properties, features, amd/or

All rtlevant DUT specifications are recorded for later comparison in testing results. This| part
of the_prfocedure may be completed on a single sample

F.4.2.2 Equipment requirements

No equipment is required for this part of the visual screening procedure.

F.4.2.3 Test prerequisites
The DUT should be new, unaltered, and in its original packaging. Read the DUT’s box and

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

F.4.2.4 Apparatus

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

Examine the DUT’s packaging, user’s manual, and components for battery, lamp, charge
controller, included appliances and PV module 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 can reveal more product specifications, which should be included
with the specifications from F.4.2 and noted accordingly.

a) When provided, note the following specifications (in the specified units), indicate and
photograph 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.

hqf’rpry r'hnmiefr\/ and hnﬂnry nominal \/nl’ragn)

1

B

2

)
&)
)

L5
~

1
~— ~— ~— ~—

1
19
13)
14
15)
l6)
17
le)

20)

M

Battery chemistry (SLA, NiCd, NiMH, Li-lon, LiFePQOy, or specify
Rated battery capacity, in milliamp hours (mAh).

Battery nominal voltage, in volts (V).

Lamp type (LED, compact fluorescent, linear fluorescent, a specify
other).

Lamp driver (constant voltage source, consta
modulation, resistor, or specify other).

vidth

Charge controller present (yes/no).
Charge controller deep discharge prote

Include plte
Applian [

Appliance

w).

xailable\ note basic television specifications — the screen size (inch), TV
D, LED, Plasma or CRT), antenna type, built-in DVD player| AC

Where available, basic fan specifications — the fan diameter in millimetres (jnm),
speed settings, type of stand and ceiling mounting.

Where available, note for any included radio specifications — the radio bands, bdilt-in

22)

23)

24)

MP3 player, battery chemistry, battery capacity in ampere hours (Ah), nominal
battery voltage in volts (V) and battery run time specified.

Where available, note for any included portable video player specifications — the
screen size (inch), DVD player, AC power adapter included, USB inputs, memory
card slots, built-in FM tuner/radio capabilities, built-in MP3 player, battery chemistry,
battery capacity in ampere hours (Ah), nominal battery voltage in volts (V) and
battery run time specified.

Where available, note for any included refrigerator specifications — the refrigerator
capacity in litres (L), the freezer capacity in litres (L), the energy use per day in
watt-hours per day (Wh/day) and the temperature the energy use is specified for in
degrees Celsius (°C).

Where available, note for any other included appliances any relevant specifications
on their use.
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b) When provided, record the following run time specifications, in hours (h), indicate and
photograph the source(s) of each, and comment on any discrepancies:

1) Note the number of hours of operation on a full battery charge for all lamp settings
(full-battery run time) and all appliance uses specified.

2) Note the number of hours of operation on a battery charge from a day of solar
charging for all lamp settings (daily solar run time) and all appliance uses specified.

3) Note the number of hours of operation after a specified electromechanical charge
period for all lamp settings (electromechanical run time ratio).

4) Note the number of hours of operation after a specified AC/DC adapter charge period
for all Iamp QnHingQ (grirl run ’rimn)

) Note and describe any specified run times that do not fit intog
categories.

1@ previous)| four

) Note any claims regarding charging of mobile phones or ot ices i ding the
number of devices, types of devices, energy availability or h i

c) here available, note any light output specifications, idi€ate | and
hotograph the source(s) of each, the corresponding lamp ent o any
iscrepancies.

F.4.3 Functionality and internal inspection
F.4.3.1 General

An i goldering workmanship| The

DUT ~ orkmanship inhibits the [DUT

and y—+ iQning. This part of the procedure should be

com &

F.4.3.

The i i quipment-shall meet the requirements in Table CC.p.

e B

e N

o ( MT sharagteristics with particular attention to potential poings of
fai

O fFor conducting basic electronic integrity and functionality tgsts
e (
F.4.3.

The PUT and included appliances should be new, unaltered, and in original packaging. Read
the retail-box and documentation for instructions on using the DUT and included appliances.
COI’Lult thc IIIGIIUfGUtUIUI fUI III;OD;IIy ;IIfUIIIIGt;UII }Jclta;llilly tU thc IC\.'U;IUd ubOC|vat;U| S. If

the DUT or appliance instructions require them to be fully charged prior to operation, do so
prior to conducting this test.

F.4.3.4 Apparatus

The DUT and included appliances should be positioned under a bright task light for
examination.

F.4.3.5 Procedure
The following steps shall be followed.

a) Check the functionality of the DUT and included appliances before disassembling.

1) Do the DUT and included appliances work as described with provided documentation?
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Do the DUT and included appliances charge as described with provided documentation?
Be sure that any included grid charger properly functions.

Do all of the DUT and included appliances’ switches and connectors function as they
should?

Comment on any notable characteristics of the DUT’s light output (e.g. glare, colour,
inconsistency between samples).

Comment on any notable characteristics of the functionality of the DUT’s included
appliances.

Comment on the proper functioning of DUT’s indicator lights (such as a charging
inrlir-s:fnr) and/or informative displays (leh as a display showing the hqffnry’t state of

= 0O Q0O =

isassemble the D
e made.
) Inspect th ¢

charge), if applicable.

Comment on any faulty operation and provide photographs, if ne

A DUT is considered to no longer function if any of the follo work

with the battery at the appropriate state of charge:
— one or more included appliance will not turn on;
— any of the light sources, arrays and light points wi

Ihspect the DUT and included appliances for entia :EH

sharp points and edges that can‘qut i ¢ ners

can

3 quality and workmanship. Document| the
d photographs. Record the number of observations of
each sample examined:

workmanship, ™
each deficy

— gy > pQor solder joints, such as cold joints or joints with insufficient

— fixfuke: note any poor securing of internal components, such as poor gluing tHat is

—(_ pattery:

e note any battery-related deficiency, such as inflated batteries, fluid leakage, or

corrosion of battery terminals. If lithium batteries are inflated or fluid is present,
these batteries are dangerous and shall not be used for any additional tests.
Dispose of the battery properly.

¢ note if the battery is adequately fastened, such as with screw mounts;

— safety: note anything that could result in a safety concern, such as a potential for
shorting the product's battery if two bare wires near each other could touch;

— functionality: functional deficiencies include an indicator light or display failing to
work, a non-functional accessory (such as extension cable), and an extra port not
functioning. Functional deficiencies are not large enough to result in the product no
longer functioning according to F.4.3.5 a) 8) , above.

Determine the product’s total deficiencies score. Sum the number of deficiencies
observed between the examined samples for soldering, wiring, fixture, and battery.
Sum and triple the number of deficiencies observed between the examined samples for
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F.5

3)

safety and functionality. Add these two sums together and divide by the number of
samples examined — this is the total deficiencies score.

Determine the workmanship quality using the following guidelines:

good: no deficiencies were observed with the samples examined, and all samples
being tested continued to function throughout normal use during testing without any
hazards or safety issues;

fair: deficiencies score is greater than 0 but less than or equal to 1,25, and all of
the samples being tested continued to function throughout normal use during
testing without any hazards or safety issues;

pQQr.Qne Qr maore eqmlnln hning tested discantinued to function fhrmlghmlf narmal

(N
~

use during testing or developed one or more hazards or _safety issueg, or
deficiencies score is greater than 1,25.

The workmanship quality may be reassessed upon completion & testing, as

Indicate whether the DUT and included appliances use es i afs ard, if so,

which cables have strain reliefs. Document with photogra

Indicate methods used to secure parts inside the
screws, glue, tape, clamps/straps, or other) and do

Indicate methods used for securing wire and/cable connestions\e.g. solder, harness,

Note if the DUT and included @appliange ily peplaceable battery apd/or

replaceable if they cgn be
(i.e. no soldering or spl|,|ng)

that are used only for the remoyal and replace ent of screws (i.e. no prying). Note if

and/or dis

prasing the\battery and/or PCB.
eaIIy he batteries, and note any specificalions

9) Note if the battexies i internd| circuitry. This type of circuitry typically
consists o i ircuit\poard located beneath a plastic jacket encasing the
battery. i

10)Some batteri ' atynand/or cell balancing circuitry on the DUT’s PCB. By this
arrangem ibes intelligence from the DUT’s PCB for proper chafging

DUT’s battery utilizes a safety/cell balancing circuit on
angement can be observed as additional wire connecfions

al_ wire sonnections between the battery and the PCB can have other functions as w¢ll; for
g€nsing. Voltage measurements of the additional wires can be helpful in asse ssing

their fun ien; voNages on wires added for cell monitoring and/or balancing will be multiples of thle cell
voltagé.

11)Note the DUT and included appliances’ overall internal workmanship quplity.
Document the internal workmanship with descriptions and photographs.

Reporting

Report the following in the visual screening test report.

Metadata:

report name;

procedure(s) used;

DUT manufacturer;
DUT name;
DUT model number;

name of test laboratory;
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— approving person;

— date of report approval.

Manufacturer contact information (e.g. website, email address, phone number, etc.).
Retail box description, if available.

User’s manual information:

included with DUT (yes/no);

type (e.g. booklet, pamphlet, sheet);

— language;

- comments.

Hroper disposal instructions information, if available.
Battery replacement instructions, if available.
Hazard labelling, if available.

Warranty information, if available:

- duration (months);

- description of terms and conditions.

ppliances):

UT lamp it teckinology information:

- type-ef'each whique lamp unit variety (e.g. LED, CFL, incandescent.);
- <«umber of light points in each unique lamp unit variety;

——Tumber of arraysimeachumgue fampumnit variety;

— description of each unique lamp 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 and included appliances materials information:

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

— description of all DUT components construction materials.

DUT included appliances indicators information:
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— list of all indicators present on each DUT component (e.g. battery charge indicators);
— description of all DUT component indicators.
e DUT included appliances features information:

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

— description of all DUT component features.
e DUT accessories included appliances information:
— radio included (yes/no);

- mobite phone charging capabiiity (yes/noy;
- descriptions of included appliances;

— descriptions of other included DUT accessories and connector
e DUT charging mechanism information:

- grid charging supported (yes/no);

- electromechanical charging supported (yes/no);

- solar charging supported (yes/no);

- description of each included charging mechan

e DUT DC ports information:
- number of distinct port types;
- description of each port type;
- receptacle type for each port type€;
- number of identical ports of eac ty

pe;

- whethere rt typeNis\intengded or expected to be used for charging mobile phojnes.
e DUT PV mod
- length of eas}

- cable N ach PV module (m);

- active solax material of each PV module (e.g. mono-Si, amorphous, CIS);

- encasing of each PV module (e.g. lamination, glass);

- “\description of any PV module visual defect conditions;

— description of the robustness of each PV module;
— description of PV module junction box workmanship;
— other PV module information.
e DUT form factor and use information:
— DUT’s primary form factor (e.g. fixed indoor, fixed outdoor);
— DUT’s secondary form factor(s);
— DUT’s expected use(s) (e.g. ambient, torch, task).
e Overall comments based on the visual inspection.
e Provided DUT specification information, if available:
— battery chemistry and source of information
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— rated battery capacity (mAh) and source of information;

— battery nominal voltage (V) and source of information;

— lamp type(s) and source of information;

— lamp driver and source of information;

— presence of charge controller (yes/no) and source of information;

— charge controller deep discharge protection voltage (V) and source of information;
— charge controller overcharge protection voltage (V) and source of information;

- PV module Py,
- PV module V. (V) and source of information;

(W) and source of information;

- PV module I, (A) and source of information;

- PV module Vi,

- PV module 7,,,, (A) and source of information.

(V) and source of information;

escription of any provided DUT specification discrepancies

rovided appliance specification information, if availablg

- electromechanical charge ratio foreack se Y e of information;
— grid run time (h) for each setting Qrmation;

- claims regarding mobile phone o¢ oth i arging abilities;

- other run time (h) e/0f information.

Description of any pro

Rrovided Iig@p ting/and source of information.

Description of dhy 1o i ancies.

DUT and applia

All switchg S function for each DUT sample and appliances with comnjents

as necessary

Desctiptio

Descripti ‘ rain relief methods used and for which connections, if applicable.

Number.ef poox_sgolder joints and workmanship deficiencies for each DUT sample| and
ppliances with comments as necessary.

qotal deficiencies score.

Workmanship quality (good/fair/poor).

Means (e.g. screws, glue, tape) used to secure parts in each DUT component (e.g. lamp
unit(s), charge controller, PV module(s),appliances).

General fixture of parts comments.

Easily replaceable battery and PCB for the DUT and appliances (yes/no).
Comments on ease of battery and/or PCB replacement.

Overall description of internal workmanship.

Figures:

— properties, features, and information photographs;

— specifications photographs;
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functionality and internal inspection photographs.

23

@%



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

G.1

- 114 — IEC TS 62257-9-5:2016 © IEC 2016

Annex G
(normative)

Sample preparation

Background

The product sample shall be prepared before starting the tests. The preparation includes

conf
mea
char

G.2

Ther

G.3

The

light
batte
(Ann
distr
asse

G.4| Procedure

G.4.1 Gener@

The DUT is configyre easurements of current and voltage during selsg
testy, charge the a battery analyser, and simulate a specified b4
voltgge during ecte ith—a”laboratory power supply. In some cases, this will n
sele¢ting andg attachy ct plug and receptacle components. In other cases, the
will need ing wires and/or drilling holes, to allow electrical connect
Wheh p laboratory shall use all cables and connectors that are pro
with [the DU configure the system according to product instructions and in

congfistent withd

Addi

guring the product 1o alfow connection wWith @ taboratory power supply, as Weil as_ 1z
surements. For DUTs with multi-cell lithium battery packs, the prep iqn also jincl
jing the product.

Test outcomes

e are no sample preparation outcomes.

Related tests
sample preparation procedures shall be p Is prior to conducting
output test (Annex ), lumen m battery test (Annex K),

ry run time test (Annex M), grid lectromechanical charge
ex P), solar charge test (Annex ¢ 9 ehaviour test (Annex S),
bution test (Annex T), battery duyrabilit S ex BB), protection tests (Annex

mal use of the product. Any modifications shall be kept to a minin

lional_configuration information can also be found in Annex H and Figure H.1.

G.4.

king
ides

the
full-
test
light
DD),

cted
ttery
nean
DUT
ons.
ided
way
num.

p Equipment requirements

The following equipment and supplies, or their equivalent, are required. Equipment and
supplies shall meet the requirements in Table CC.2.

¢ Plugs and receptacles (e.g. pin-and-socket connectors) that connect to the DUT electrical
ports to allow the use of a laboratory power supply and battery analyser with the DUT
appliances.

e Insulated stranded copper wire. The conductor size shall be 0,75 mm? or thicker; for many
products, it is necessary to use thicker wire to avoid introducing excessive voltage drop.
The required conductor size depends on the wire length, the maximum current, and the
sensitivity of the product to voltage drop; in all cases, the wire size shall be sufficient to
avoid significantly affecting the behaviour of the DUT. Recommended minimum wire sizes
are given in Table G.1. It is recommended to use four different colours.

e Wire cutters.
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e Wire strippers.

e Soldering iron and solder.

e Heat-shrink tubing and heat gun.

e Screwdrivers and/or other appropriate tools for opening the DUT.

o Optional for DUTs with multi-cell lithium battery packs: DC power supply.

e Optional: DC current clamp meter.

e |In some cases: a power drill with an appropriately sized drill bit to make a hole in the
DUT’s enclosure to fit four extension wires.

G.4.

The
proc

J

AN
Test prereq
DUT’s visu@ hallkke c eted prior to performing the sample prepar
pdures.

Table G.1 — Recommended minimum conductor sizes for co/pper\wwe

Mini.mum
Expected maximum current thi:vkl:::ss
A mm?
<2,0 0,75 \
<22 0,82 \ M >
s e R
Y TR O
<55 >2 8/ (\ > 14
<6,7 2500\ | ) -
<88 /X \3\ 12
A e A T
QUaNW R :

htion

G.4.4

The follo

a) Hor DUIs 2 UTs
dharging U|try o0 ensure the DUT has been given the opportunity to balance the [cells

b)

o With'the DUT configured for charging (e.g. solar module connected to main unit),

df its battery pack/Use one of the two following options.

face

sure

the DUT’s solar module towards the sun until the DUT reaches a full charge. Be

{0 protect the DUT Trom water Ingress.

For locations with minimal sun, charge the DUT using a power supply. Set the power
supply to the DUT’s rated maximum power-point voltage and current. For DUTs with
separate solar modules, use a severed PV connector to deliver the power to the DUT’s
PV socket. For DUTs with integrated solar modules, open the DUT to access and
sever the leads between the solar module and electronics to deliver the power through
the DUT’s electronics. If the DUT’s maximum power-point voltage and current values
are not rated, contact the DUT manufacturer to obtain the values.

To determine when the DUT is fully charged, the lab may use the DUT’s instructions or
check that current no longer enters the DUT’s battery pack with a current clamp meter
when the solar module is exposed to sun or power supply is providing power.

Identify the DUT’s system components and appliances and determine the method of

electrical connections between system components.
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Modify the DUT to electrically isolate the battery from the DUT electronics. This will allow
the battery to be tested and will also allow the DUT electronics and ports to be powered
from a laboratory power supply.

1) With wire cutters, cut the positive and negative wires individually where the DUT’s
battery connects with the rest of the DUT circuit. To avoid a short circuit, which could
result in personal injury, fire, or explosion, do not cut the wires simultaneously. In
some cases, additional wires are attached between the DUT’s battery and circuit for
battery temperature monitoring and/or cell balancing — do not cut these wires. Some
batteries have two wires connected to each battery terminal — keep the wires attached
to each terminal together and treat them as one wire end for the remainder of the
procedure.

o connectgd to

D)

) Extend the four wire ends (two connected to the battery terminals
the DUT’s PCB or other electronics) by soldering on additional wires.Make-\the|wire
extensions long enough to be extended approximately 6 ¢ UT'’s
enclosure. To avoid electric shock, keep the battery positive/and negatiye extengions

separated. Cover the wire connections with heat-shrink I ) S¢ d To
minimize voltage drop, the conductor size of the exte Wi added. _invthis [step
shall be > 0,75 mm? (see recommendations in Table G\1) and larger[than
the existing DUT battery supply wires. Wire extgfstans, skal,'be\kept as shoft as

possible. The laboratory shall monitor the behavi to ensure|that
Changes in
performance can include changes to the DUT'g ] ption, output, or] any
other function that is substantially differentthe e fu 3 e unaltered samplle.

NOTE In the American wire gauge is the smallest conductor size

meeting this requirement.

3d) Close the DUT such that the wira. iside the DUT’s enclosure without

Some products are d t &ir enclosures such that the wireg can
fit through these ofeningg wi y changing the DUT’s enclosure.

Some products [dq not\have popeningsor wjre extensions to fit through, in which cgse a

{ ide of\the DUT’s enclosure. A drill bit with a diameter
slightly gréater than the i igmeter of all four extension wires should be ysed.
Choose aNgeation on the DNT s enclosure to minimize the extension wire lengthl and
minimize chg énclosure. Be sure that the extension wires dg not
interfere with\{l

Optiona ectors (e.g. pin-and-socket connectors) to the ends of the
extension wires for easy>use during testing. Attach the battery positive and negptive
e N in\one Yalf of the connector pair and the DUT power supply lead Wires

i \ alf of the connector pair. If no connectors are used, be sure to keep the
i d negative extensions separate when bare to avoid short-circyiting
the battery, Coyering the ends of the wires with electrical tape is one method to keep
the<extensions separate.

The full-battery run time test (Annex M) and charge controller behaviour test (Anngx S)
impose limits on the total series resistance of the measurement apparatus. To Fneet

these requirements, the use of connectors, soldered connections, or screw terminals is
recommended.

4) To ensure the DUT still works after it has been rewired, connect the wire pairs (with
connectors or electrical tape) so the original, unaltered circuit is replicated and turn the
DUT on. If the DUT does not turn on, check that the wires are connected correctly and
that the solder joints connecting wires are good. Some products require having their
PV modules attached with light shining on the PV module to get the product to turn on;
afterwards, the PV module can be removed and the product will continue working until
its circuit is broken again.

(optional) In some situations, it is acceptable for a test lab to supply a regulated voltage
from a power supply directly to an appliance plug or wire end instead of supplying power
to the DUT power control unit. This method shall be used only if the appliance is normally
supplied power by a voltage-regulated port (constant voltage). Built-in or permanently
connected appliances as defined by EE.4.2.5 f) cannot be tested by this procedure. If the
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test lab is uncertain about the voltage regulation of the port, this procedure shall not be
used; instead, the lab shall use b) above.

1) Identify the positive and negative terminals or leads on the DUT’s plug and receptacle
connectors. This can be done by checking DUT instructions or by measuring the
voltage polarities on the connector terminals with the DUT turned ON.

2) Configure plug and receptacle components to mate with the DUT system components
and allow the use of a laboratory power supply (to power the appliances) and a battery
analyser (to test the battery(-ies)). In cases where suitable plug and receptacles
cannot be found, the DUT may be modified by cutting off connectors and/or opening
DUT enclosures and proceeding with the DUT modifications outlined above. When

noccihla _11ica tha ocaohlac and ~caonnantar coamnanantc that ora nrovadaod wwith thao DUT
uuuuuuu T ot oo oTe oo O e et SO P O ettt —are—prov e ot —e

P
and intended for normal operation.

G.4.5 Calculations

No cplculations are required with the sample preparation procedur

G.5| Reporting

No reporting is required with the sample preparation p dure

&
3



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

- 118 - IEC TS 62257-9-5:2016 © IEC 2016

Annex H
(normative)

Power supply setup procedure

H.1 Background

Several of the photometric test procedures replace the battery with an external laboratory
(benphypower suUpply 1o provide efectrical power to the DUT for the duration of the]test.
Anngx H specifies the power supply equipment requirements and setup prosedure forthese
testy.

In onder to correctly simulate the battery and provide the DUT acCurate ¢ S DC)
power, the power supply shall be configured properly to eliminat | m:

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

Thege errors can (in most cases) be eliminated with/a 4,wj filter

capgcitors.

H.2| Test outcomes

The fest outcome of the power supply setu ocedu isted in Table H.1.
TaW$y up test outcome
AN ~

Metric Repurti elated aspects Remarks
/\ uni
Starndard operatingM e Its n/a Usgd wh_en a typlpal battery voltag
N during discharge is needed.

H.3

(]

Annex HN the Yight output test (Annex I), the lumen maintenance test (Anngx J),
the golar charge“test\(Anviex R), the charge controller behaviour test (Annex S), and the]light
distribution testttAnnex T). In some unusual cases (battery types other than lead-acid, NiMH,
lithium ironsphosphate, or other lithium-ion), it is necessary to perform the battery| test
(Anr:]ex K) in order to determine the standard operating voltage in H.5.2.

H.4 Equipment requirements

The DC power supply shall be capable of delivering a stable, accurate DC input to the DUT.
The power supply should have a voltage readout resolution of at least 0,01 V and a current
readout resolution of at least 0,001 A. The voltage applied to the DUT should be regulated to
within +0,2 % during photometric measurements, charge controller tests, and solar charging
tests and £3 % for the duration of lumen maintenance tests. Equipment shall meet the
requirements in Table CC.2.

Some test configurations may use power supplies without voltage and current readouts
capable of measuring voltage and current values. For example, a single power supply may be
used to run concurrent lifetime tests on multiple DUT’s (the DUT’s are run in parallel from a
single DC voltage rail). For these configurations, voltage measurements may be made at each
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DUT input using a voltmeter or multimeter and current measurements may be made using a
voltage drop measurement on a series shunt resistor using Ohm’s law.

H.5 Setup procedure for photometric measurements and lumen maintenance
tests

H.5.1 Test setup

The following steps shall be followed.

agitors

with
culty

ne test setup, including light output flickering, voltage g

t
im device start-up.

Key
DE powersyp

Lgad wire

Voltage sense

Se¢ries, shunt resistor (optional)
DUT

1 uF capacitor

10 uF capacitor

0 N o g b~ WON -

100 pF capacitor

Figure H.1 — 4-wire test configuration with input filter capacitors

H.5.2 DC voltage and current levels

The constant DC voltage level for testing a product sample is based on the test requirements
and battery characteristics.

When supplying power with a laboratory power supply to the DUT power control unit, either
the average operating voltage (corresponding to the voltage at the average light output
operating point found during the full-battery run time test, Annex M) or the standard operating
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voltage (Table H.2) is used. This simulates the DUT’s battery voltage. The standard operating
voltage can be more appropriate for products with multiple lighting appliances, in which the
typical operating point determined in the full-battery run time test is less representative of the
full variety of use conditions. The standard operating voltage is also useful for the lumen
maintenance test (Annex J), in which it is often impractical for laboratories to drive multiple
samples at different voltages.

When supplying power with a laboratory power supply directly to a light point (and not using
the DUT power control unit), the typical port voltage as determined in EE.4.4 is used. This
simulates the DUT’s port voltage for that appliance.

The ptandard operating voltage depends on the type, configuration, and number of cells df the
battgry pack. This is typically provided by the manufacturer but may be d ed by\tepting
the discharge profile (Annex K) and inspecting the battery.

The |standard operating voltages for several battery chemistries a .2| For
unknown or new types of batteries, it is possible to estimatea dard~qperating voltage
using the average voltage during the final discharge cycle\in t %_capacity| test
(Annlex K).

Table H.2 — Standard operating voltage fo sever

Battery type (\ (\(%}We(d Zzﬁra;\z}vouage
C

mon\battery types

Valve-regulated lead-acid \Z\R \ \_/

NiMH 1,25

Lithium iron phOS})Qate 3,\2\ \/

Other lithium |o 3\7\) \\/

Other batte hem try € a fypical discharge voltage as

battery specifications or the battery test

etermined from manufacturer-provided
Annex K).

During testing, sgme t up at the desired voltage and require an input slightly
gre?}er than the desirs ge. In this case, incrementally increase the power sypply
voltage by 05V i is operational at the desired light setting. After starf up,
reduge the desired battery voltage and allow the DUT to stabilize. [f the
DUT| wiH en the voltage is reduced, repeat this step and run the DU[T as
closg¢ to the~desired voltage as possible, making note of the issue.

The [current=level of~a DUT powered with an external power supply should be at or neaf the
currgnt level measured in the full-battery run time test for the desired setting (see M.4)2.5).
Variagtions greater than 5 % can indicate a problem with the power supply setup and should be
noted in the test report.

H.5.3 Stabilization period

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

a) The DUT is powered on and allowed to stabilize for 20 min.
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 is specified as the minimum
stabilization time and is adequate for most products. Longer times can be necessary for
DUT’s with large heat sinks or high-powered LEDs. Voltage, current, and light output for a
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DUT should be monitored to determine if 20 min is an adequate stabilization time. If a longer
stabilization time is necessary, the IES LM-79-08 procedure may be used to determine the
stabilization time for a single DUT sample, and this time may then be used to test additional
DUT samples of the same type.

H.5.4 4-wire power supply measurements

Current carrying lead wires used to provide power to the DUT should be appropriately sized
and as short as possible, and shall be separate from the wires used to measure the device
voltage (Figure H.1). This is typically referred to as a 4-wire test measurement, and eliminates
the voltage drop associated with the resistance of the test leads because very little electric

ndle
may

can
bwer
from
rrent

Inpu and

negdti ip or

tantg , hsed

in pg

H.5.6

If the wing

steps o—a lower light output setting after a perigd of

b)

time] try the following
to ensure that a

b). If possible, consult the product manufacfurer

9 M for replacing the DUT’s battery with a power supply.
plug in the DUT’s solar module into its charging sqcket
g the
ges not turn on, try cycling the DUT’s on/off switch. Aftef the
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Hollow ' widelines in H.5.1 for replacing the DUT’s battery with a power supply.
Use an ad 'tlona power supply to provide a voltage-controlled input to the DUT’s kolar
module-socket\(for products with external solar modules) at the solar module’s maximum
gower ‘point voltage (Vmpp) and maximum power point (Im ) (In some cases, |it is
recessary to obtain the appropriate voltage and current values from the prqduct
rmanufacturer ) The connector from the DUT’'s solar module shall be cut stripped | and
used to supply the simulated solar power to the DUT’s solar module socket. For products
with integrated solar modules, the wires connecting the solar module to the PCB shall be
cut, and the wire leads still connected to the PCB shall be stripped. The voltage-controlled
input shall be supplied to these leads. In some cases, it is necessary to supply the
voltage-controlled input to the DUT’s solar module socket (or solar PCB leads for products
with integrated solar modules) for the duration of the test.

Instead of replacing the DUT’s battery with a power supply, leave the battery connected
within the DUT. Connect a "jumper" between the DUT’s battery and electronics so that the
battery voltage and current can be measured during the test. Also use an additional power
supply to provide a voltage-controlled input to the DUT’s solar module socket at the solar
module’s maximum power point voltage (Vy,,,) and maximum power point current (/).
(In some cases, it is necessary to obtain the approprlate voltage and current values from
the product manufacturer.) The connector from the DUT’s solar module shall be cut,
stripped, and used to supply the simulated solar power to the DUT’s solar module socket.
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For products with integrated solar modules, the wires connecting the solar module to the
PCB shall be cut, and the wire leads still connected to the PCB shall be stripped. The
voltage-controlled input shall be supplied to these leads. In some cases, it is necessary to
supply the voltage-controlled input to the DUT’s solar module socket (or solar PCB leads
for products with integrated solar modules) for the duration of the test.

If the product has a cell balancing or protection circuit that is external to the battery (i.e.
on a PCB external to the battery), as determined during visual screening (F.4.3.5), that
was disconnected between the battery and PCB, then incorporate resistors between each
of the DUT’s battery cell voltage inputs to provide the required voltages and allow the
product to turn on. If possible, communicate with the product manufacturer to determine
the proper resistor sizing, or if an alternative option is more appropriate. If cell balancing
ires extend from the battery, these wires may be used to solder on the resistors. [Only
roceed with this option if safe, at the tester’s discretion. The test lab g ensure™that the
rrent drawn by the resistors does not result in an error of more tha n@hy current
easurement. In some cases, more complex circuitry is necgSsary (to\supply stable
voltages to the DUT under all operating conditions.

The |voltage and current for tests using an external po S eported according

to Table H.3.

Table H.3 — Voltage and
NCON
g

DC voltage Regulated fo within £8,2.%du photometric measurements
and +3 % for th?—d{rati oflifetime tests

DC current Mea d using the-pywer sypply readout or series shunt
\e\s'stor. Ut(r ution ghould be > 0,001 mA
N

&
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Annex |
(normative)

Light output test

1.1 Background

The light output of a solar LED light is a key parameter as products that do not provide a

suffictemtamountof ngnt nave IHmitea value.

Light output measurements (total luminous flux or lumen output) typ|c \
an |ntegrating sphere or goniophotometer. An additional i

techpique, referred to as the multi-plane method,
measurements on six planes that define a "box" arou

measgurements to calculate luminous flux. The multi-plane met

is dgscribed in 1.4.3.

Labgratories may measure total luminous flux using 2
or the multi-plane method.

The [light output of all lighting applia
DUT] shall be measured individually. N
with the DUT kit, only one of each type of identica

1.2 Test outcomes

The test outcomes of t

9

involves
nd a

be of
ment

inance

hese
and

eter,

ided

Metric A ng}nﬁ\ Related aspects

Notes

Lumjnous flux Lymen (Irr\1)\/ 4.2.9.1 Average

& luminous flux output
«~N

Measured using a DC power suppl
light sensor, and integrating spher
goniophotometer (or using a multi-
plane measurement).

=

e Or

Correlated.colo Kelviy (K) 4.2.9.4 Colour
temperature YCCT. characteristics

Measured using equipment capabl
characterizing spectral distribution

b of

Colqur renderingw/ -100 (unitless) 4.2.9.4 Colour
(CRY) characteristics

Measured using equipment capabl
characterizing spectral distribution

b of

1.3 Related tests

This annex is related to the full-battery run time test (Annex M) and the light distribution test

(Annex T).

The light output test allows several alternatives for determining light output. The multi-plane
method described in 1.4.3 and a goniophotometer may be used to generate information on the
distribution of the device (needed for Annex T) as well as information on light output. When
these methods are utilized, data may also be used by Annex T to calculate illuminance on a
plane, illuminance about an axis, and/or full width half maximum (FWHM) angles as described

in T.4.3.6.
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1.4 Luminous flux measurement techniques

1.4.1 General

The luminous flux of all of the lighting appliances supplied with the DUT shall be measured. If
more than one identical appliance is included with the DUT kit, only one of each set of
identical appliances should be tested.

The following steps shall be followed.

a) Determine the method of supplying power to the lighting appliance(s). The appliance shall
e connected either to a port on the DUT’s power control unit or directly to a laberatory
ower supply. See Annex H for additional information on selecting an/apprqpriate mgthod
power the lighting appliance.

repare the test sample for lighting evaluation as described in A bwer

in a

hen connecting a lighting appliance to a port on the nit, us¢ the
erage operating voltage (Annex M) or standard op pply
ower from a laboratory power supply to the powe hting
hich
htive

ified
pd at

ide”an integrating sphere and the otfhers
he test). Though all lighting appliahces
for DUTs with multiple identical lighting
iyre one of each type of identical lighting

ances should be tested individually

rhere<during

e differentitypés of lighting appliances (e.g. a tube light, four ambienf light
i th|s case, three of the seven lighting appliances woyld be

g appliahce directly to a Iaboratory power supply, use the typical
the port to which the appliance is normally connected.| The
. It is only necessafy to

easurements will be performed with the DUT(s) set to the highest
itional flux measurements shall be made to verify truth in adverfjsing
e manufacturer when other light settings are advertised, or as required
the product specification.

llow the DUT to stabilize according to H.5.3.
f) Record the voltage and current draw by the DUT at the DUT’s input connector.

g) When powering DUT lighting appliances with a product’s power control unit, record the
voltage and current at the power control unit’s battery input connector.

1.4.2 Luminous flux measurements with an integrating sphere or goniophotometer

Refer to the following standard test methods for the measurement of luminous flux with an
integrating sphere or goniophotometer:

e CIE 084;

e CIE 127;

e |ESNA LM-78-07;

e |ESNA LM-79-08.
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1.4.3 Luminous flux measurements using the multi-plane method
1.4.3.1 General

1 lux is equal to 1 lumen per square metre. This relationship is used in this method to obtain
total lumen output by determining the average illuminance (lux) on a 1 m? surface at six
surfaces (left, right, front, back, top, and bottom) that completely encompass the DUT and
summing up the zonal lumen output from each of these six surfaces. This method is similar
conceptually to the method by which lumen output is calculated by summing zonal lumen
output for goniophotometric measurements.

Whermmmmnmmm—wm—ml the
averfige operating voltage (Annex M) or standard operating voltage to supply power \from a

laboratory power supply to the power control unit. The standard oper h be
morg appropriate for products with multiple lighting appliances, in whi ating
poin{ determined in the full-battery run time test is less representatiye\of the \{ul i of use
conditions. All of the lighting appliances in the DUT kit shall be conne on| and
set dt their highest output setting. Only one lighting appliance c¢a | i ith this
procegdure. Other lighting appliances shall be covered or othe light

from|these appliances reaches the measurement plane.

with
e of

Thoygh all lighting appliances are connected and p
multiple identical lighting appliances, it is only ned
idenfical lighting appliance.

EXAMPLE The DUT includes three different g 8 ¢ light
pointg, and two more focused light points). In this™case,\thra r-Hghting appliances would be megsured
during testing — one of each lighting appliance

If the lighting appliance is to\be connec ibed
in Gl4.4 d), rather than tona po T.Spowey control unit, use the typical port vo|tage
(Annlex EE) for the pd i he apphance s normally connected. The DUT shrjl be
powgred on and set to] the _high atting. Additional settings may be measured at the
discretion of the t€5 y fo } uthin advertising statements from the manufacgurer
when other light sejt i orvas required in the product specification. It is|only
necgssary to measuy pe of identical lighting appliance.

1.4.3|2

The following red. Equipment shall meet the requirements in Table CC.R

o Multi-plape,test apparatus (described below).
e DOC power supply.

e [Coltmeter or multimeter.

DC ammeter.

1.4.3.3 Test prerequisites

See general procedure (1.4.1).

1.4.3.4 Apparatus

The test requires a lighting distribution grid surface that can hold an illuminance meter over a
1 m2 surface with 0,1 m spacing — an 11 x 11 grid with 121 points (Figure 1.1). The 81 interior
points each represent 100 cm? of surface area, the 36 edge points each represent 50 cm? of
surface area, and the four corner points represent 25 cm? of surface area. The light is fixed
0,5 m away from the centre of the grid surface (the 0,5 m is measured from the centre of the
light source itself).
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Figure 1.1 — Conceptual schematic of\the h output etup, including the 11 x| 11
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grid, Cartesian coordinate axes fo ation reference, and the DUT

In géneral, the light shall be situates irst surface that is measured is the one| that
contgins the peak of the overalNi ist(ibution. Subsequently, the light is carefully rotated to
captyire the othﬁ} wremerits. Three of the remaining five positiong are
achigved by rot 90° about the vertical (Z) axis between pach

measurement. The emajni ) ifions are achieved by rotating the light abou{ the

horigontal (X) axi
should be exag

. Kfter every rotation, the centre point of the light squrce
3 inance meter’s sensor when it is placed in the centre of
easuret 8 ' T shall be mounted using a turntable (rotating platform)|or a

Be sure no i g’ the photometer and no reflections from other surfaces in the foom
interfere with thesceadpngs. Installing a black curtain around the test setup and having thqg test

operptor wear all bl

The pteps shall be followed.

a)

b)

k are recommended.

Arrange the room and prepare the DUT, ensuring the stand can hold the DUT steadily and
enables precise rotation.

Set the voltage of an external power supply such that the voltage at the product is equal to
the average operating voltage of the battery (Annex M) and operate the DUT for at least
20 min before the first measurement is taken. Follow power supply guidelines in the power
supply set up procedure (Annex H).

Position the DUT such that the centre of its light source is 0,5 m away from the centre of
the grid surface as shown in Figure |.1.

The centre of the grid surface shall read the highest light output provided by the DUT at a
0,5 m distance.

Measure illuminance levels at every 0,1 m distance on the grid surface, with the
illuminance meter co-planar to the measurement grid (not normal to the light source).
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f)

g)

h)

Measure illuminance levels for the grid points that read a lux value greater than the
resolution of the illuminance meter and greater than 0,2 % of the maximum lux reading
from the first surface measured.

Rotate the DUT 90° clockwise, repositioning the DUT, if necessary, such that the centre
point of the light output is exactly 0,5 m from the illuminance meter’s sensor. It is also
permissible to rotate the measurement grid about the DUT. Repeat steps d) through g) for
the two remaining side faces until reaching the DUT’s initial position.

Tilt the DUT 90° down (about the X axis) and reposition the DUT, if necessary, such that
the centre point of the light output is exactly 0,5 m from the illuminance meter’s sensor. It
is also permissible to rotate the measurement grid about the DUT.

easure illuminance levels for the grid points that read a lux value greater thar the
resolution of the illuminance meter and greater than 0,2 % of the maximum luxiredding
ffom the first surface measured.

j) Tlilt the DUT 180° up (about the X axis) and reposition the DUT, i t the
ntre point of the light output is exactly 0,5 m from the illumif JItis
Iso permissible to rotate the measurement grid about the DY
k) Measure illuminance levels for the grid points that re Q| Uk the
resolution of the illuminance meter and greater than { \ ding
flfom the first surface measured.
1.4.3|6 Calculations
The jlluminance data are used to estimate the flux>output. The six meadured
sides have virtually enclosed the DUX's light\outp X lues

over|the virtual surfaces will be integrate

Hstimate the luminous flux incidenf on i ance
Values by the appropri ents 5 m2
fpr edge points, and b (Im)
represented by eaqg i

Jum the luminous f{

epeat step

F
Tlotal the luminou tage
t

Meagsurement < P004.

Colour rendéring index (CRI) measurement

Meagurement of colour rendering index (R,) shall be made in accordance to CIE 13.3| and
CIE 177.

1.7

Reporting

Report the following in the light output test report.

Metadata:

— report name;

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

— DUT setting;

— test room temperature (°C);

— name of test laboratory;

— approving person;

— date of report approval.

Results for tested DUT aspects for samples 1 through »:
— drive current (A);

- drive voltage (V);
- stabilisation time (min);
- total constant-voltage luminous flux (Im);

- correlated colour temperature;

colour rendering index.
verage of n sample results for each DUT aspect tested
oefficient of variation of » sample results for each
UT’s rating for aspects tested, if available.

eviation of the average result from the
vailable (%).

omments:

each aspect teste

Q 90 O O QO >

individual comments, as necessary, for samp {.through ;

focti e Set’of samples 1 through ».

overall comments, as necessar

9,
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Annex J
(normative)

Lumen maintenance test

J.1  Background

An important performance metric for LED lights is consistent luminous flux over the product’s
lifetime—The fifettme of CEDsS 15 strongly mffuenced by efectrical operating condftions] and
thermal management. Further criteria which can accelerate degradation inctude the qualjty of
the ghosphor used in white LEDs, component level chip design and LE[)(packayi rials
and [processes, and the environmental stability of secondary opt|a| Com S in the
product housmg Assummg that an overall I|fet|me of 5 years and & dd ti ) of

Exarpination of the lumen maintenance of LED light sourcg in a
longiterm test of either the individual LED components LED
components are sometimes tested by the LED manufa inimuyof 6 000 h under
IESNA LM-80-08. Because of time constraints, i ally not practical to
measure a complete LED lighting product over its_entirg ifespan. The test methods
desgribed in this module take two differ

The ffirst approach monitors a DUT’s light outpw i eriod of operation in ordEr to
identify and flag products that are foynd Wi ghificant lumen depreciation. An ipitial

screening method is described which
as Wwell as a longer tern
(appfroximately 12 weeks

yut for 500 h (approximately 3 wegeks)
t output is monitored for 2 Q00 h

For the 2 000 h test, g ! duct
samples maintai nai (Lgs) for the entire 1 000 h. Testing has shown
that these produ :

Seve , |thus
allowi men
main pple to be dedicated for such a long period of time (up fo 12

weel e dedicated to this test until the test is completed. In chses
whe squired to conduct the lumen maintenance test, the DUT’s bdttery
can be usethfor.® iNg (e.g. battery durability testing).

An 3lternate» method” for estimating lumen maintenance uses an IESNA LM-80-08 (LM-80)
test report) from the manufacturer of the LED component. The temperature of the LED(s) in
the PUT are measured and compared to the LM-80 data for the component LED(s) and an
estimate is reported. The initial screening method monitoring Tight oufput for 500 h is still
performed, but no further lumen maintenance tests are required. This method therefore
represents a faster assessment of a product’s lumen maintenance performance.

J.2 Test outcomes

The lumen maintenance test outcomes are listed in Table J.1.
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Table J.1 — Lumen maintenance test outcomes

Metric Reporting Related aspects Notes
units
Lumen maintenance at | % 4.2.4.2 2000 h lumen The percentage of initial light output
2000 h maintenance (time = 0 h) that the product generates at
the end of the test (time = 2 000 h).
Lumen maintenance at | % 4.2.4.2 2000 h lumen The percentage of initial light output
1000 h maintenance (time = 0 h) that the product generates at

the mid-point of the test (time = 1 000 h);
this may be used as a provisional result
at the discretion of stakeholders.

Lumen maintenance at 70 4.2.4.1 000 h Tumen The percentage of mital light outpul (time

500 h maintenance = 0 h, after the initi -min warm-ap|
period) that the product generates at jhe
end of the test e =500 hY

J.3 Related tests

Anngx J is not related to any of the other annexes.

J.4 Procedure

J.4.1 General

Two|tests are described in J.4: a full lun b are
testgd for 2 000 h and a quick screening

Similar to the full-battery ime i s an
accu i & in a
conditioned space sug bved

methods for making t
o hotometer t@

F
e Hi
F

J.4.2.

J.4.3.1.1 Equipment requirements

The nllnwing nquipmnnf is rnquirnd Fquipmnnf shall meet the rnqnirnmnnfe in Table CC

o Photometer tube test apparatus that includes an illuminance meter (described below).
e DC power supply.

e DC voltmeter or multimeter.
J.4.2.1.2 Test prerequisites

The DUT shall have been prepared as described in Annex G.

J.4.21.3 Apparatus

The photometer tube is a self-made device (made from low-cost materials that are readily
available in developing countries) for taking measurements of relative luminous flux. A basic
rendering of a photometer tube is included in Figure J.1.
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Figure J.1 — Schematic ©

The frecommended tube for this applicationNs ® cost
from|fabric or paper rolls. PVC pipe is alsg ati i as a
photpmeter tube. The tube inside digmeter sheuid tube

shodld be at least 50 cm in |length.

An €
sens
mate a vood\is the recommended material for the end cap.

No r ; ternal surface of the photometer tube.

Yhe end cap holds the illuminance meter
and restricts stray light from entering. Dlie to

reptaced by a laboratory power supply that is set to deliver the DUT’s
i etup

ight(from the DUT is directed into the open end of the photometer tube.

The’DUT and the photometer are both fixed to the photometer tube for the duration of the
test. It is recognized that laboratories testing a large number of samples are not always
able to dedicate a photometer to each sample that they are testing during the duration of
the lumen maintenance test. Thus, an apparatus may be used in which the DUT or the
photometer is installed just prior to the making measurements and then removed
afterwards.

If such a method is utilized, great care shall be made to ensure that the photometer and
the DUT are placed in precisely the same geometric arrangement for each measurement,
as even slight variation in placement can generate significant measurement errors. Also, if
a photometer is installed and removed from an apparatus, it is important that the same
photometer is used for all measurements (i.e. do not measure some readings with meter A,
and subsequent readings with meter B). Using photometers with "max" functions can
facilitate replication of the original geometry (i.e. if the original reading is at the peak of
the light distribution, it is possible to search for the peak using a max function).
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For DUTs with multiple identical lighting appliances, it is only necessary to measure one of
each type of identical lighting appliance; therefore, it is not necessary for all the product’s
lighting appliances to be running during the duration of the test.

EXAMPLE The DUT includes three different types of lighting appliances (e.g. a tube light, four ambient light

points, and two more focused light points). In this case, three of the seven lighting appliances would be
measured during testing — one of each lighting appliance type.

Care shall be taken to ensure that the DUT is secured to the photometer tube such that
exactly the same alignment is maintained for each measurement. Care shall also be taken
when securing the DUT to the photometer tube that the DUT does not have its thermal
environment altered significantly. If airflow around the DUT is significantly reduced due to
the connection to the photometer tube (i.e. if the entire DUT is placed inside the tube), the
test resulis could show a Tower Tumen mainfenance rate than would actually resulfJfrom

ormal use.

efer to Table J.2 for the minimum frequency at which the relative jHug e\of the DUT,
mbient temperature, DUT voltage, and current are measured angd e voltage
easurement shall be made as close to the DUT as possible.
(pptional) A data logger or a lux meter with a data-logging i 3 edto rgcord
the illuminance every hour.

Table J.2 — Lumen maintenance test mini
of measurement for full 7@ S

Measurement number Time in Ak) C ulative time
N O b "
1 DTN IV
2 24

z i
; S LNV
IANANE IV
e, O a8 ) 168
(6 '\ N\ 48 216

PR 168 384
/\<\5\ YA\ 168 552

9 168 720

<
N \10 168 888
\ \\&;ptiﬁqal) 112 1000

\\ 11> 168 1056

12 168 1224
\/13 168 1392
14 168 1560
15 168 1728
16 168 1 896
17 104 2 000

J.4.2.1.5 Calculations
See Clause J.5.

J.4.2.2 Fixed geometry method
J.4.2.2.1 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.
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DC power supply.
DC voltmeter or multimeter.

Illuminance meter.

J.4.2.2.2 Test prerequisites

The DUT shall have been prepared as described in Annex G.

J.4.2.2.3 Apparatus

The GP}JGIGLUO fUI LhU IIIULhUd o OIIII'JIy ally dUdI\JaLUd OPG\JG LI Vvhlbh are DUT ary
photpmeter are secured so they do not move relative to one another during
outside light is received. This could be a dedicated area in a "dark
photpsensor and DUT are secured, or other similar setup.

J.4.2.2.4 Procedure

The following steps shall be followed.

a)

J.4.2.2.5 Calculations

esting and’y
in_which

samples, etc.) is ab

1y necessary to measure o

or @ lux meter with a data-logging function may be used to recorg
our.

A data loggs
iluminance eve

the
g0 no
the

Supply power to the lighting appliance according to |.4: d the photometer
dre both placed in a fixed locations relative to ghe anv e duration of the |test.
Care shall be taken to ensure that the DUT and tjiéypho are secured such| that
€ 7 are shall also be tgken

le to

ne of

is not necessary for all the product’s

t light
Id be

ome

ighting

). In

,| one

DUT,
tage

the

See Clause J.5.

J.4.2.3 Photometer box method

J.4.2.3.1 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.

Photometer box that includes an illuminance meter.
DC power supply.
DC voltmeter or multimeter.
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J.4.2.3.2 Test prerequisites

The DUT shall have been prepared as described in Annex G.

J.4.2.3.3 Apparatus

The apparatus for the method is a photometer box, as described in the full-battery run
test (Annex M).

J.4.2.3.4 Procedure

2016

time

The following steps shall be followed.

a)
b)
c)

upply power to the lighting appliance according to 1.4.1.
he relative illuminance is measured using the photometer box.

Iso be used to ensure repeatability.
or DUTs with multiple identical lighting appliance

xact
h of
may

ne of
uct’s

t light
Id be

he test lab shall determine the best way to.tesk multiple lighting appliances. In Jome

ses, it is possible to test all of th applances together (for example, the lighting
ppliances are small and can be p sted together inside the test enclosurg). In
ther cases, the lighti d be> tested individually (for example,| one
lighting appliance i est enghdsure and the others are powered o but
ft outside the enclosure during, the test).
d) Hor the follg \ D PT shall be placed in the photometer box|with
gxactly the s i ien
e) Refer to Table Jd¥ \ requency at which the relative illuminance of the DUT,
dmbient tempera . g, and current are measured and recorded. The voltage
measure S ose to the DUT as possible
f) Ip the case tha ] ains in the box throughout the duration of the test, a|data
lpgge ith ‘a data-logging function may be used to record the illuminpnce
gvery
J.4.2.3.5
See Clause ' J.5.
J.4.2.4 Integrating sphere method
J.4.2.41 Equipment requirements
The following equipment is required. Equipment shall meet the requirements in Table CC.2.

e Integrating sphere.
e DC voltmeter or multimeter.

e DC ammeter.
J.4.2.4.2 Test prerequisites

The DUT shall have been prepared as described in Annex G.
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J.4.2.4.3 Apparatus

Integrating sphere.

J.4.2.4.4 Procedure
The following steps shall be followed.

a) Supply power to the lighting appliance according to 1.4.1.
b) The luminous flux is measured using an integrating sphere system.

dach type of identical lighting appliances; therefore, not all the product’s_lighting applipnce

F D) S ith-m iple identic iahtina app pce on pece

EIXAMPLE The DUT includes three different types of lighting appliances (e.g. adube lig k light
ppints, and two more focused light points). In this case, three of the sevepNighti a Id be
easured during testing — one of each lighting appliance type.
he test lab shall determine the best way to test multiplg” Iig i . ome
ses, it is possible to test all of the lighting appliances foge ighting
appliances are small and can be placed and tested togéthe i i ere).
Ih other cases, the lighting appliances should be ingbyidy one
lighting appliance is placed inside an integrating/sphers d on
but left outside the sphere during the test).
c) Refer to Table J.2 for the minimun 8 DUT,
gdmbient temperature, DUT voltage e o tage
measurement shall be made as close

J.4.2.4.5 Calculations

See [Clause J.5.

J.4.3 Initial screenih

The [lumen mainc initiaf the
excelption of the te srati hods
desgribed above fo box,
and |ntegrating s d for

minimum testi

of measurement for Initial screening test

Went number Time interval Cumulative time

h h

1 0,33 (20 min) 0

2 24 24

3 48 72

4 48 120

5 48 168

6 48 216

7 168 384

8 116 500
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Calculations

Lumen maintenance is calculated by dividing the final light output reading by the initial light
output reading. Lumen maintenance is always reported along with the test duration.

If the light output of the DUT ever drops below 85 % of the initial reading, then operating
hours at which this occurs should be reported as Lgs.

EXAMPLE If the initial reading was 1 000 Ix, and readings dropped to 850 Ix after 850 h, then Ly, = 850 h.

initi

J.6

J.6.

The [lumen maintenance of an LED or LED array contai

esti
IES
lum

The |LED case temperature (7z) meg

If thWMMMMML&mMMMf the
| reading, the Lgg rating will then be Lgg > 2 000 h.

Alternate method for testing lumen maintenance usi

1 Background

A LM-80-08 data (minimum 6 000 h) from the

avated by measuring the LED case temperature(s) (T
n maintenance at 2 000 h.

LED|temperature measurement poin i I e LED manufacture. I is

related to the temperature of the LED
clos¢ to the LED component as possi

d_by attaching a thermocouple as
sircuit board pad adjacent to the LED.

This| measurement location may be \one(™© : bead pads or may be a sepdrate,
elecfrically neutral pad on At i 3 anfigured as a heat sink for the LEDJ The
LED|manufacturer will havxe i ion t TMP for the LED that was used dliring

the

EM-80-08 tests. g ) provide a TMP for the LEDs in the prqduct

that [matches the T , 9 ati d for the LM-80 tests. This is often done by

the

using the same ted
design of the

figuration that was used for the LM-80 tegts in

This rmal
oper ation
oper LS to

drive
perfq

J.6.2

This|test(shall not be performed unless all of the following criteria are met.

b be

TI.-. LT £ 4 la Loda o W e ol ¥ ry H H i La) + l d'
TS OO T TITAaiTaTratliuli T 1Tas SUpPPNCcU UTc DU T L LD CUTTTPUTTCTTIU SPTULTTTLAatiuimn Sy, 1ToTu |ng

the complete component number and the LED specification document from the LED
manufacturer.

The DUT manufacturer has supplied IESNA LM-80-08 (LM-80) test data for the LED(s)
used in the lighting product. LM-80 testing is typically done by the LED manufacturer. The
laboratory performing the LM-80 test shall be accredited to do this type of testing.

The DUT manufacturer has supplied an LED RMS drive current measurement at the
product’s highest light setting.

The LM-80 test data includes an LED case temperature (7c) and LED drive current higher
than the DUT’s LED case temperature and drive current.

The DUT is designed in such a way as to allow temperature measurement of the LED T
as specified by the LED manufacturer.
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e The DUT manufacturer has provided instructions and diagrams showing the appropriate
attachment point for thermocouples used during the test.

J.6.3 Procedure

Perform the following procedure.

a) Review documentation supplied by the DUT manufacturer to confirm that the DUT
qualifies for testing using this method.
b) Prepare the DUT for LED testing as outlined in J.6.4 below.

c) Attach thermocouples to one or more LED(s) as outlined in J.6.4 below.

Reassemble the product and orient in its normal operating position. Fhe DUT sh:lll be
dperated in a 25 °C £ 2 °C still air environment free from drafts : r air
durrents that could produce forced air convective currents and contribute ing of
the product.

D
-
w

upply power to the lighting appliance according to 1.4.1.

f) Allow the product to thermally stabilize for a minimum of 1% : ures
ghould be monitored to confirm thermal stabilization.

g) Record the LED case temperature (7).
h) HRrepare the DUT for initial screening and perform a 5 scribed in J.4.3.

J.6.4 delines

The S vthie\attachment of thermocouple Wires.
Wheh opening the DUT optical > S ED(s), the normal operating
envifonment shall i egree possible. Holes drilled | into
com and covwered with tape to prevent additional air

movément during operation\T ¢ LED(s) shall be accessible to allow
thermocouple attachm % { di N rial operation of the array.

Small gauge Type < \ iredialneter < 0,13 mm) are recommended and cgn be
readjly soldered i g. Other thermocouples are acceptable but require
the & i difficult to solder. The thermocouple attachment,
including any addjt ;7 shall be as small as possible to prevent an additjonal

i : 3 LED
component. LE khela i [ [ ilitate

gluing using _ac<ther i i . sure
adeduate thermalesQ . [ ould
be routed away from direct illumination by the LED(s) and/or should be shielded from direct
light to prevent artificial heating of the wire This can usually be accomplished with white [tape
i jould

increase the self-heatlng of the LED component.

When testing a DUT with multiple LEDs in an LED array, the test lab shall attempt to identify
the LED in the array that will experience the highest temperature in operation. In practice, this
is often an LED located in the centre of the array. Measurements on multiple LEDs in an array
may be warranted to adequately identify the T value used for an LM-80 assessment.

J.6.5 Calculations

The LM-80 test report for the DUT LED will contain lumen maintenance data for LED
temperature measurements at 55 °C, 85 °C, and one additional temperature chosen by the
LED manufacturer. These measurements are performed for a minimum duration of 6 000 h
and will therefore contain test data at 2 000 h.
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The test lab shall compare the LM-80 data and 7 to estimate the lumen maintenance of the
product. The test lab shall use the nearest LM-80 data point above the duration (> 2 000 h),
DUT T7; , and LED drive current.

EXAMPLE If the DUT T is measured at 65 °C, LM-80 data at 85 °C (or greater than 65 °C when available) would
be used. If the DUT LED drive current is 65 mA, the LM-80 data would be at drive currents greater than 65 mA.

The test lab shall report the lumen maintenance of the DUT as the lumen maintenance
measured by the nearest (higher conditions for T, and drive current) LM-80 test data as
specified above.

J.7

Report the following in the lumen maintenance test report.

Reporting

Metadata:

report name;

- procedure(s) used;

- DUT manufacturer;

- DUT name;

-~ DUT model number;

—- DUT setting;

- test room temperature (°C);

- name of test laboratory;

- approving person;

- date of report appro

Results for tested

- drive curr
-1 drive volta

- stabilisatig

ple rough n:

- Lgsg (t at which the light output of the DUT first drops below 85 |% of

Average~of xNsam gsults for each lumen maintenance and Lgg DUT aspect tested.

Goefficient) of\vyari
aspectitested (%).

ation of n sample results for each lumen maintenance and Lgg [DUT

QU s rating for lumen maintenance and Lgg aspects tested, if available.

Deviation of the average result from the DUT’s rating for each lumen maintenance and Lgs
aspect tested, if available (%).

Comments:

— individual comments, as necessary, for samples 1 through #;

— overall comments, as necessary, for collective set of samples 1 through n.
Figures:

— plot of lumen maintenance (see example in Figure J.2).

Datasets:

— table with all illuminance or flux, ambient temperature, DUT voltage, and current
measurements.
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Annex K
(normative)

Battery test

K.1 Background

The battery test is used to determine a DUT’s actual battery capacity and round-trip energy
efflc

anal

K.2| Test outcomes

The test outcomes of the battery test are listed in Table K.

Table K.1 — Battery tem

Metric Reporting units Relate as e\:(/ /\ x Note

Battgry capacity Milliampere-hours 4.2) atter N
(Cp) (mAh) at a specific apa
discharge current
Battgry round-trip Percentage (%) tt )\> At least two complete charge-discharge
energy efficiency ro Renergy cycles are required for the calculatign.
(n,) <\ /\\ﬁ.c.
N

K.3| Related ts

The
sola

ull-discharge preparation procedure (Annex N), the
ery durability test (Annex BB), and the energy sefvice

K.4

K.4.

Tablg K.2\contains battery testing information specific to the five common types| (i.e.
chemistries) of batteries. This information is pertinent to K.4.2.4, K.4.3.4, K.4.4.4, and K.4.5.4.

New or improved battery technologies could have emerged for which Table K.2 does not
contain information. The test lab should sufficiently research the new or improved battery
technology to determine appropriate recommended battery practices for that new or improved
battery technology. Communication directly with the supplier of the DUT’s battery is
recommended. For example, if the battery under test is a lithium battery but is not the lithium
ion (3,7 V nominal voltage) or lithium iron phosphate chemistry, alternative charging and
discharging rates and end-of-cycle voltage parameters should be obtained, preferably from
the battery supplier.
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Table K.2 - Recommended battery testing specifications according to battery chemistry

Charging Discharging
End-of-
. End-of- charge time
Charge Maximum charge/ with constant | Discharge End-of-
rate charge topping voltage rate discharge
voltage charge rate voltage
Battery type I, A Vicell® I, A hb I, A Vicell
Valve-regulated 0,1 2,40 0,05 10 0,1 1,80
lead-acid
Lithium-ion 0.2 4,20 0.05 1 02 3.00
Lithium iron 0,2 3,60 0,01 1 o 2,50
phogphate
N
RGN
Charging < \ Dis\oQa}gi\ng\
Charge . Partial char ijscharge EMof-
rate Negative Overcharge duration charggd
slope (charge voltage
Balttery type I, A mV/cell factor)® h<\ \:7\;\ Vicell
—— X
Nioke-metal 0,1 8,00 1,6 m ) 1,00
y ~
NicKel-cadmium 0,1 8,00 16 A 02 1,00

&’
v

i

St

¢d end-
nd\d

then is to"overchiarge the battery.

Wle voltage.
ed off USing the recommended end-of-ch{

rge/
(the

od. To engure

K.4.2
K.4.2.
The -acid battery is cycled on a battery analyser, and the
from dischargecycle is used to determine the DUT’s actual battery cap

and

K.4.2.

A baftery-analyser meeting the requirements in Table CC.2 is required.

|

data
acity

A D(I ] H Ao ¢ Al N H F baott 4 PP |
PUWTT SUPPTY TS TTCTUTU TTIT SUTITCT LAasST oS, UT PTITunTy UiT 1 UatiCry tocotcualt

analyser in use.

I'c

K.4.2.3 Test prerequisites

ttery

[« N

The battery may be taken out of the DUT for this test, if desired. The DUT shall have been

prepared as described in Annex G. The test shall be carried out at 20 °C + 5 °C.

K.4.2.4 Procedure

Perform the capacity test from IEC 61427-1:2013, 8.1 (which references IEC 61056-1), with

the following modifications.

Perform a minimum of five charge-discharge cycles to ensure that the battery is

sufficiently exercised prior to determining capacity and to ensure that enough data are
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available to calculate round-trip energy efficiency. Use the final charge-discharge cycle to
calculate the battery’s actual capacity and round-trip energy efficiency.

Carry out the test at 20 °C + 5 K.

The battery shall be kept at open circuit for 1 h to 24 h after charging before starting each
discharge. (It is not necessary to wait 5 h as required by IEC 60156-1.)

Equipment need not meet the accuracy requirements of IEC 61427-1:2013 or IEC 61056-1,
provided that it meets the requirements of Table CC.2.

Record the current at an interval of 1 min or less.

If the Hrs— e i - will
not ty in

side
of th

arge

very
six

eps,
the ‘ d. If
this |is the case, a power supply shall be used to chapgedihe battery in accordance|with

IEC b

K.4.2.

is dte@ine.

's battery during the final charge cyclel (E.)

Cycle

Ey =Z(Vd'1d'm)

E4 is the battery’s energy output during the discharge cycle, in watt-hours (Wh);

V4 is the voltage recorded during the discharge cycle, in volts (V);

Iy is the current recorded during the discharge cycle, in amperes (A);

At is the time interval between measurements, in hours (h).

Determine the DUT’s battery capacity with data from the final discharge cycle using the

following formula:
C=)(1y-N)

where

C is the measured battery capacity, in ampere-hours (Ah);
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14 is the current recorded during the discharge cycle, in amperes (A);
At is the time interval between measurements, in hours (h).

d) Correct the capacity to the reference temperature of 25 °C using the following formula

(from IEC 60896-21), with 1 set to 0,006 K-*:
Ca=C/(1+ 4125 °C))

where

C, is the actual battery capacity, in ampere-hours (Ah);

a
is the measured battery capacity. in amperes (A):

Al is 0,006 K-1.

11 is the battery temperature at the start of the final discharge cy
(°C).
e) Determine the DUT’s battery round-trip energy efficiency using

where

M, is the battery’s round-trip energy efficiency;

Iy I
Q

K.4.3 Nickel-metal hydri

K.4.3.1 General

The PUT’s nickel-me
final charge-dis

ry round-trip ®

grees Celsius

N the

and

from

fixed

where

T

. is the duration of the charge cycle, in hours (h);

OC is the overcharge (charge factor) value given in Table K.2;
Cp, is the measured or rated battery capacity, in milliampere-hours (mAh);
1

c is the charge current, in milliamperes (mA);

K.4.3.2 Equipment requirements

A battery analyser meeting the requirements in Table CC.2.
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K.4.3.3 Test prerequisites

The battery may be taken out of the DUT for this test, if desired. The DUT shall have been
prepared as described in Annex G. The test shall be carried out at 20 °C + 5 °C. As specified
in IEC 61951-2:2011, the test shall be carried out at a relative humidity of 65 % + 20 %.

K.4.3.4 Procedure
Perform the capacity test from IEC 61951-2:2011, 7.2, with the following modifications.

e Perform a minimum of five charge-discharge cycles to ensure that the battery is

S are
ailable to calculate round-trip energy efficiency. Use the final charge-discharge)cydle to
Iculate the battery’s actual capacity and round-trip energy efficienc

[ ]

If the¢ battery contains internal circuitry (refer to F.4.3.5) and ej ) - will

not dtart the test or the tester decides that the results from the {esta ty in

som 3 g side
of th

If the¢ battery analyser does not recognize the batte ) Qg an) eps,

the 1 is\i de as

spedi ut of
a0

Nicke d be

discq bften

conV

K.4.3.
Perf

a) [
dsi

he DUT’s battery during the final charge cycle| (E,)

Y A

W

H

14 i ageyrecorded during the charge cycle, in volts (V);

1 is.the current recorded during the charge cycle, in amperes (A);
A

t\<is the time interval between subsequent data points, in hours (h).

b) Determine the total energy output from the DUT’s battery during the final discharge cycle

using the following formula:
By =Z(Vd'1d'm)

where

E4 is the battery’s energy output during the discharge cycle, in watt-hours (Wh);
V4 is the voltage recorded during the discharge cycle, in volts (V);

Iy is the current recorded during the discharge cycle, in amperes (A);

At is the time interval between subsequent data points, in hours (h).

c) Determine the DUT’s battery capacity with data from the final discharge cycle using the
following formula:
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G, =Z(1d -At)

where
Cp, is the measured battery capacity, in milliampere-hours (mAh);
Iy is the current recorded during the discharge cycle, in milliamperes (mA);
At is the time interval between subsequent current data, in hours (h).
d) Determine the DUT’s battery efficiency using the following formula:
=

~c

here

p is the battery round-trip energy efficiency;

4 is the battery’s energy output during the discharge cycle, in

is the energy input to the battery during the charge cy

Lithium-ion battery test

K.4.4.1 General
The |IDUT’s lithium-ion battery is cycled on a b a final
charge-discharge cycle is used to detgrmi > i ttery

For battery packs contfajni itors
the yoltage of each iring
charging, if this may
be built into the ge of
each individual cell d to
exceled the maximy ided
battgry specificat indicat at_sdch operation can be performed safely. The temperature
of each individua S Qt be allowed to exceed 45 °C. Care should be taken thaf any
voltage drop : f rotection circuit (e.g. relay contact resistance) does not dffect

the res

The pse of abattery protection circuit other than the one incorporated into the DUT can gffect
the ysable capacity~of'the battery. In cases where the test results are disputed for this regson,
the Qattefy,'capacity may also be evaluated by disassembling the battery pack and performing
the testvon a smgle ceII (or set of cells connected in paraIIeI) The cell or paraIIeI group| g of
cells
assumed to be equal to the capaC|ty of the selected cell or paraIIeI grouping of cells If the
battery under test is to be used for further testing, care should be taken to return all cells of
the battery to a balanced state of charge prior to further testing, e.g. by fully discharging or
charging the cells under test to match the rest of the battery pack’s state of charge.

K.4.4.3 Test prerequisites

The battery may be taken out of the DUT for this test, if desired. The DUT shall have been
prepared as described in Annex G. The test shall be carried out at 20 °C + 5 °C. As specified
in IEC 61960:2011, the test shall be carried out in still air.

K.4.4.4 Procedure

Perform the capacity test from IEC 61960:2011, 7.3.1, with the following modifications.
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e Perform a minimum of five charge-discharge cycles to ensure that the battery is
sufficiently exercised prior to determining capacity and to ensure that enough data are
available to calculate round-trip energy efficiency. Use the final charge-discharge cycle to
calculate the battery’s actual capacity and round-trip energy efficiency.

e Charge and discharge the battery using the information in Table K.2 — calculated using the
battery’s rated capacity.

e Record the current at an interval of 1 min or less.

If the battery contains internal circuitry (refer to F.4.3.5) and either the battery analyser will
not start the test or the tester decides that the results from the test are unexpected or faulty in

\\\\\\ th toact oo b ranaatad th tha baottar analcar oo ad aon-tha battare, d
some way; o tootray oo ptatcT WHA—tRe TaaoTyarrary Sot uulllluuluu ot e oaTtteTy side

of the internal circuitry, if the test laboratory determines that it is safe to dg

If the battery will be stored after undergoing this test, charge the battes sharge] rate
spedified in Table K.2 for 2,5 h (i.e., store at 50 % state of charge) 2 e battery
from|the DUT.

If the¢ battery analyser does not recognize the battery upon_starti A e above sieps,
the }attery could have been disconnected by its internalro ioRgircuit\ In thls casel| the
voltage at the battery terminals will be zero, which cz veni{the battery analyser [from
recognizing the battery. In this situation, a currepf-limi onstantwoltage charge, [at a
currgnt no higher than that specified in Table K.2 2 wa power supply may be

sity is determined. If thg cell

requjred to re-enable the battery before the DUfT
i ,0 V for other lithium-ion,

voltage has decreased below 2,5V fg

perfgrm the charge at 0,1 /; A. The voltage shs Q e value given in Table K.2] It is
recommended to set the power supply to ibte_voitage that will allow the bgttery
analyser to recognize the battery and ge cycle. If the battery is suspectgd to
be dgmaged, it should not be charged usi issnetho@. It can be necessary to bypass$ the
battgry’s internal protection"sjrcui i ;¥h this case, the cell voltage should be
measured prior to charging ths it has not dropped below the minimum
battgry testing voltagé\giveq i ~|f the battery voltage has dropped below the
minimum battery testi ) ging\the battery can be unsafe; the test laboratory
shodld discontin igcretion it would be unsafe to continue

K.4.4.5

The DUT’s lithium_iron phosphate battery is cycled on a battery analyser, and the data [from
arge cycle is used to determine the DUT’s actual battery capacityl and
battgry reund-trip energy efficiency.

K.4.5.2 Equipment requirements

A battery analyser meeting the requirements in Table CC.2 is required.

For battery packs containing more than one cell in series, a protection circuit that monitors
the voltage of each cell (or each set of cells connected in parallel) shall be used during
charging, if this functionality is not incorporated into the battery pack. This functionality may
be built into the battery analyser or may be a separate piece of equipment. The voltage of
each individual cell (or each set of cells connected in parallel) should not be allowed to
exceed the maximum battery testing voltage given in Table L.2 unless manufacturer-provided
battery specifications indicate that such operation can be performed safely. The temperature
of each individual cell should not be allowed to exceed 45 °C. Care should be taken that any
voltage drop introduced by the protection circuit (e.g. relay contact resistance) does not affect
the results.
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The use of a battery protection circuit other than the one incorporated into the DUT can affect
the usable capacity of the battery. In cases where the test results are disputed for this reason,
the battery capacity may also be evaluated by disassembling the battery pack and performing
the test on a single cell (or set of cells connected in parallel). The cell or parallel grouping of
cells should be selected at random for each DUT. The capacity of the entire pack may be
assumed to be equal to the capacity of the selected cell or parallel grouping of cells. If the
battery under test is to be used for further testing, care should be taken to return all cells of
the battery to a balanced state of charge prior to further testing, e.g. by fully discharging or
charging the cells under test to match the rest of the battery pack’s state of charge.

K.4.5.3 Test prerequisites

The |pattery may be taken out of the DUT for this test, if desired. The DMJT~shall have’peen
preppred as described in Annex G. The test shall be carried out at 20 ° As.spegified
in [EC 61960:2011, the test shall be carried out in still air.

K.4.5.4 Procedure

Follgw the procedure in K.4.4.4.

K.4.%5.5 Calculations

Perform the same calculations listed in K.4.3.5.

K.5| Reporting
Report the following in the battery testrep
o Metadata:
report name
- procedure(s) us
-4 DUT man ure
- DUT name

battery capacity (Ah) and corresponding discharge current (in terms of I, A);

battery round-trip energy efficiency (%).

o Average of n sample results for each DUT aspect tested.
o Coefficient of variation of n sample results for each DUT aspect tested (%).
e DUT’s rating for aspects tested, if available.

o Deviation of the average result from the DUT’s rating for each aspect tested, if
available (%).

e Comments:
— individual comments, as necessary, for samples 1 through #;
— overall comments, as necessary, for collective set of samples 1 through n.
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Annex L
(informative)

Battery testing recommended practices

L.1 Background

Several tests in this part of IEC 62257 involve charging or discharging a battery:

uring the charge controller behaviour test (Annex S), the DUT’s batte
r discharged to determine if the DUT has appropriate deep discharge protéction
vercharge protection.

C
0
0
e [uring the grid charge test (Annex O), solar charge test (Annex
charge test (Annex P), the DUT’s battery is charged.
C

. uring the full-battery run time test (Annex M), the DUT’
In spme cases, it is not known whether the DUT provid 8l protection to 2
damage to the battery or test apparatus or injury, o te > pérsonnel. Ann
provldes recommended charging and discharging | i eny’damage to the
and gnsure safety of test personnel.

IEC 2257, potentially including types tha won use at the date of publicg
The nformatlon in Table L.1 and Tabl S fe_prevent damage to the DUT and
appdratus and ensure safety of test pe(so most cgmmon battery types. When pos

either cthged

and

ahical

void
ex L
DUT

qrt of

tion.
test
Sible,

battgry specifications shoult\be obts g he battery manufacturer to evaluate whether

the grotection strategy use yaté for the specific battery used.

Tablg L.1 contains, fecomm I_battery deep discharge protection voltages and mini
battgry voltages for You 3 5 (i.e. chemistries) of batteries. If the product or bg
manufacturer has Wot\proyided an~appropriate deep discharge protection voltage cutoff de
valug¢ for th i facturer self-reported information (Annex D), the inform

Tablge L.1 contains two voltage values for each battery type. The "recommended
discharge «protection”’voltage" is the recommended setpoint for the DUT’s deep disch
protgction ) (low voltage disconnect). The tolerance given is intended to accoun

mum
ttery
sign
Ation
arge

Heep
arge
for

imum

y y
immediate, permanent damage to the battery. The test laboratory should immediately
charging a battery if the battery voltage reaches the minimum testing voltage.

If the DUT does not have appropriate deep discharge protection, the DUT’s battery ca
damaged during the full-battery run time and the charge controller behaviour tests. A
option, the tester may incorporate a low-voltage disconnect device that will stop a D

vent
stop

n be
s an
UT’s

discharge when the DUT’s battery reaches the minimum battery testing voltage specified in

Table L.1.
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Table L.1 - Recommended battery deep discharge protection
voltage specifications according to battery chemistry

Deep discharge protection voltage L.
Minimum battery
Vicell testing voltage
Battery type Recommended Minimum Maximum Vicell
Valve-regulated lead-acid >1,87 1,82 -- none
Lithium-ion > 3,00 2,95 -- 2,50
Lithium iron phosphate > 2,50 2,45 -- 2,00
Nicklel-metal hydride =1,00 0,95 1,10 @ 0,80 "
a hese limits for NiMH batteries only apply to batteries with multiple cells in series. Thére is persennel
fety risk from discharging batteries below this limit, but there is a risk of polarity rsal, whigh)can cause
ifreversible damage to the battery. There is no lower voltage limit for single-cell N\MH ba(teries.
b he intent of this upper limit is to prevent reversible capacity loss due to volta§e dgpressioR/j'memo
dffect") resulting from partial discharge.
L.3 | Overcharge protection specifications by bat
Tablge L.2 contains recommended battery overcharge imum
battgry voltages and cell temperatures specmc 5) of
battgries. If the product or battery map arge
protection voltage cutoff or maximurn the
manyfacturer self-reported information Lsed
when determining if the DUT has a cell
temperature should not be exceeded at an
Tablg L.2 contains two voltage arge
protgction voltage" ction
(ovefvoltage protectio ment
uncgrtainty bot s5ting
voltage" is inten gnent
dam t if the
batte
Overcharge protection voltage Maximum Maximym
battery testing chargir\g
Vicell voltage temperalure
Battery type Recommended Minimum Maximum Vicell °C
Valvie-redulated lead-acid =2,40 2,35 2,45 2,60 45
Lithium-ion <4,20 -- 4,25 4,26 45
Lithium iron phosphate < 3,65 - 3,70 3,85 45
Nickel-metal hydride <1,45 -- 1,50 1,51 60
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Annex M
(normative)

Full-battery run time test

M.1 Background

The full-battery run time captures one of the key system-performance metrics from a user’s
perspective. Tt —combines the Terationship between battery capacity, circuit efffctency;] and
lighting system power consumption under realistic operating conditions.

In g¢neral terms, the full-battery run time test involves operating a LY
battgry until the light output has decreased to some pre-defined mi
case|).

Dy rel = Dy )@y (%)

@,(t) is the DUT’s luminous flux, ex f the

DUT’s initial luminous flux;

(t;) is the DUT’s initial luminous flu

flux
ttery

attery run time test are listed in Table M.1.

1) This limit was chosen since a decrease of more than 30 % is clearly visible for human eyes according to the
Alliance for solid-state illumination systems and technologies (ASSIST).
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Table M.1 — Full-battery run time test outcomes

Metric Reporting Related aspects Notes
units
Full-battery run time, to Hours (h) 4.2.8.5 Lighting full- Run time to 70 % of initial light output.
Ly battery run time
Average relative light % 4.2.9.1 Average The average RLO operating point
output, through L, luminous flux output determines the operating point for

. making light output measurements.
4.2.9.3 Average light

distribution
characteristics

and [current at average

the 'laverage operating
point")

Avellage battery voltage

relafive light output (i.e.,

Voltage (V) and | 4.2.9.1 Average This operating point is used to makse
current (mA) luminous flux output light output measyfements.

4.2.9.3 Average light

distribution

characteristics

L, fun time

Avelage power over the

ove th n time
er 7% of inifial

Watts (W) 4.2.8.5 Lighting full-
battery run time

time

Enefgy removed from the
battg¢ry over the L., run

Watt-hours 4.2.8.5 Lighting full- movey over the run tjme
(Wh) battery run tlme while i is dver 70 % of inifial

Actiye deep discharge
protgction

A\

— ]
529
—~ Q
=
© @

c -
~ o c
©

Yes/no 4.2.3.13 Batter -4
protectlon tra e /\

Deep discharge
protection voltage

Volts (V) Ba Mehsheed only if the DUT has active
rote io strat deep/discharge protection.

Passgive deep discharge

Yes/no --
prote ion's a

voltgge at 24 h

protection
Passgive deep discharge Vo er ce \E;tter Required only if tested for passive deep
protgction battery ( cell tecti trate discharge protection.

Anngx M is relat

M.3 Related’s

ha e con oller behaviour test (Annex S). The average opergting

point information\fron ed to set up the light output test (Annex 1) and |light

distr{bution te

M4 P

M.4.{1

M.4.1.1 General

un time test

The DUT is set in the measurement cavity and turned on in order to record its light output
over the duration of its discharge.

M.4.1.2 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.

e Integrating sphere, or other approved measurement cavity.

e Data-logging illuminance meter.

o Battery analyser.

o Voltage data logger.

e Current data logger (e.g. voltage data logger and current transducer).
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e Low-voltage disconnect device that will stop a DUT’s discharge when the DUT’s battery
reaches a specified voltage (recommended).

The total series resistance added by the test apparatus and all measurement equipment shall
be no more than 60 mQ. This value includes the resistance of the wires and connectors, if any,
added in the sample preparation procedure (G.4.4).

M.4.1.3 Test prerequisites

Cycle the DUT’s battery according to the procedures in the battery test annex (Annex K) and
the information in the battery testing recommended practices annex (Annex L).

M.4.1.4 Apparatus

The [full-battery run time test requires an accurate measurement of
time] In practice, this means using an integrating sphere or a fixe
cavify to measure the illuminance level 2) under constant
meagurement cavities are listed below in order of preferenced
taken indirectly (reflected) in the first two types, while it is t3

ntegrating sphere.

e A self-built photometer box with a baffled mea F ce on a port (i.¢. an
"Integrating cube" as shown in Figure M.1).

°
b~
o
V)
=
=~
)
>
@
(o}
=
o
o
3
o
=
Q
[O)
=3
>
]
~—
2
~—
>
c
>
Q
)
=
=
X
[
(o8
«Q
[¢]
o
3
[¢]
—
=
<

é%ure W.1 — Interior view of photometer box with suspended light

M.4.11. Procedure

Before measurement, fully charge the battery using one of the two procedures according to
the DUT’s battery chemistry:

o If the DUT’s battery is of NiMH chemistry, then use the procedures in the battery test
(Annex K) — either the overcharge or negative slope charging methods in K.4.3.1.

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

3) 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).


https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

IEC TS 62257-9-5:2016 © IEC 2016 - 153 -

If the DUT’s battery is of any other chemistry, then use the procedures in the active

overcharge protection test (S.4.2). If the DUT’s solar module has not yet been tested, then
set up the apparatus according to Figure S.1 and set the current limit to the rated

maximum power point current at STC, Ipp-

The run time test may be started between 1 h and 10 h after the DUT has finished receiving
its full charge.

a) Set and secure the DUT inside the test cavity such that it is stable and cannot be jostled.
Position the direction of light indirectly towards the illuminance meter for an integrating
sphere or photometer box measurement cavity. Position the direction of light directly
towards-the-illuminance-meterfor a-darkened-room/cabinet ortube - measurement-cavi y.

b) HRrepare the voltage data logger to measure voltage across the DUT’s battery termingls at
intervals of 1 min or less. Prepare the current data logger to meas iting
the DUT’s battery at the negative battery terminal at intervals @ i gss. If|it is
Unclear if the DUT has deep discharge protection for its batte prepare
the low-voltage disconnect device so that it stops the DUT’s di ttery
reaches the minimum battery testing voltage specified in A

NOTH In case of pulse-width modulation (PWM) controllers, aliasing ffe 3 0 un-

synch N 3 lead to "chaotic"

meas

C) T gasurement is stafrted

ment

d)

)~TNhis defines the point at which relptive
f light output cascades in gteps
down to a dimmer setting pripr to
ake-a note and adjust the L,y discharge

caches 10 % or less (i.e. the light output

a to estimate the L,y run time, the average relptive
cteristics (voltage and current) that correspond tq the
e the time-series current and voltage data to estimatg¢ the
time and the total energy removed from the battery ovef the

alue

M.2
5 : A dThe
graph should include the full dlscharge begmmng at 0 min, and may mclude RLO vaIues
greater than 100 %. If more than one brightness level are tested, prepare a separate
graph for each test.
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120

90

110 \ ]
100 1 \.<

ts from the full-battery run time test

€ Lo run time (P, ;) using the following formula:

power exiting the battery over the L, run time, in watts (W);

iscthe current exiting the battery over the L, run time, in amperes (A);

= o~ N =
il

b~ Is'the voltage exiting the battery over the L, run time, in volts (V);

~

fs—thre—totatTumber—of Turrent—and—vottage measurements—over the— 75 Turr time
(unitless).

Determine the energy removed from the battery over the L;q run time (£ ;) using the
following formula:

Eb,i :Z(Ib,i 'Vb,i 'ti)
i

where

Ep

Iy ; is the current exiting the battery over the Ly, run time, in amperes (A);

Vo

i Is the energy exiting the battery over the L7, run time, in watt-hours (Wh);

. Is the voltage exiting the battery over the Lz, run time, in volts (V);
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t;  is the duration of time associated with each current and voltage point over the L4,
run time, in hours (h).

f) Determine the average relative light output during the Lzq run time (RLO,).

g) Create a table listing the relative light output and current as a function of voltage operating
point for the steady-state operating period — defined as the period beginning 20 min into
the tests (when RLO is defined as 100 %) and ending at the L,y point. The table should
list each operating voltage during the period in increments of 0,01 V. The average relative
light output and average current should be found based on all the steady state points that
fall into each voltage "bin."

h) Determine the operating voltage (V,,,) and current (/,,,) that correspond to the average
dperating point (RLO, 7o) based on the table.

M.4.p Full-battery run time test with deep discharge protection
M.4.2.1 General

The IDUT is set in the measurement cavity and switched on
outppt, battery voltage, and current over the duration of its disck

light

M.4.2.2 Equipment requirements

ata-logging illuminance meter.

attery analyser.

O
B

e \|oltage data logger.
¢
U ttery
r

and

e With deep discharge protection measurement method requires the
g full-battery run time test (Annex M).

M.4.2.5 Procedure

The "procedurefor thefut=battery Tumtime—test—Tombimed—withdeepdiscirargeprotection
measurement is equivalent to the procedure for the full-battery run time test (M.4.1.5), with
the addition that the DUT shall remain on until it reaches the product’'s LVD, the battery
voltage falls below the value set on the optional low-voltage disconnect device, or the DUT
continues to remain on for 24 h after it reaches its L,y run time. When performing this
procedure, take note of the DUT’s operating current, which may be used to ensure the DUT is
operating at the same setting during other tests. If the low-voltage disconnect device stops
the DUT’s discharge during the test, record that the battery voltage reached the minimum
battery testing voltage and that no deep discharge voltage was observed.

If the battery contains internal circuitry (refer to F.4.3.5) and the measured deep discharge
protection voltage is outside of the targets specified by the manufacturer (D.3.2.2) or the
DUT’s battery falls below the recommended deep discharge protection voltage specified in
Annex L, the test may be repeated with the voltage data logger connected on the battery side
of the internal circuitry, if the test laboratory determines that it is safe to do so.
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M.4.2.6 Calculations

Analyse the time-series light output data to estimate the L, run time and the average relative
light output during the period (see M.4.1.6). Analyse the time-series current and voltage data
to estimate the average power over the L,, run time, the total energy removed from the
battery over the L,q run time, the average relative light output during the L,4 run time, and the
operating voltage (V,,,) and current (/,,,) that correspond to the average operating point
(RLO_7q) (see M.4.1.6%. Also, determine if the DUT has active or passive deep discharge
protection incorporated into its charge controller and determine the deep discharge protection
voltage.

p ge p Lan
abrupt drop will occur in the DUT’s light output and current flow will quick 0A,
or a| relatively quick drop will occur in the DUT’s light output and i imptely
decrgase to 0 A. At the instant before the light output reaches zero, the S tage
is th¢ active deep discharge protection voltage cutoff
a)

b) arge
ing its
nt is

the
oltage just befor¢ the

attery voltage increases.
the DUT does not have acti joh, the product could have
assive deep discharge protection. \ a ssive’ deep discharge protection, a
radual decrease will occur in the DJT's ligh and current will gradually decreage to
greater than or equal to the selgcted
Shold 24 h after it reaches its L;¢ run

degp discharge protection

c) Report if passive de observed in the DUT

d) If the DUT ha protection, report the DUT’s passive fleep

discharge p @ Olts (V). The battery voltage typically continugs to
decrease during the DUT reaches its L,y run time. Determing the
pgassive deep diss oltage by identifying the battery voltage 24 h after the
[

M.5

Report the full-battery run time test report

o Metadata:

- _report name;
prnr\ndllrn(e) ||end;

— DUT manufacturer;
— DUT name;
— DUT model number;
— DUT setting;
— name of test laboratory;
— approving person;
— date of report approval.
o Results for tested DUT aspects for samples 1 through #:
— runtime to L, (h);

— average relative light output during the run time period (RLOan);
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— average operating point that corresponds to RLO Vavg (V), and I

avg

avg’ (mA);
— average power over the L, run time (W);

— energy removed from the battery over the L, run time (Wh);

— presence of active deep discharge protection, if applicable (yes/no);

— active deep discharge protection voltage, if applicable (V);

— presence of passive deep discharge protection, if applicable (yes/no);

— passive deep discharge protection voltage at 24 h, if applicable (V).

e Average of n sample results for each DUT aspect tested.

oefficient of variation of » sample results for each DUT aspect tested (%).

UT’s rating for aspects tested, if available.

vailable (%).

d

C

e [Deviation of the average result from the DUT’s rating for
a

Gomments:

individual comments, as necessary, for samples 1 thro

]
o
<
0]
=
=
(@]
o
3
3
]
=]
~—

o
QO
(7]
>
D
(@]
[
(7]
7]
O]
-

=
—
o
=
(2]
o
5}
(9]
=
<
0]
[72]
D
o

e Higures;

plot showing the luminous flux (Im) again

o Tlable showing relative light outpdt and
described above.

®

as
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Annex N
(normative)

Full discharge preparation

Background

Prior to starting selected run time tests, a DUT shall be fully discharged. When performing the

full-t dttery run tme test (Annex i), a DUT IS considered Tulny aiscnarged wnen It reacngs its

L7g. [This is the point at which the DUT provides 70 % of the initial light output. The initial|light
outppt is the light output reading taken at minute 20 of the DUT’s full-baite i

The [grid charge test (Annex O), electromechanical charge test ( afd \solar charge
test {[Annex R) use a specified charge cycle and the DUT’s initia { ch ¢ influpnce
the DUT’s performance during the charge. It is important that MK be'set to 3 prescribed
statq of charge to simulate a full discharge prior to commenei ) ime tesfs so
the results are repeatable and comparable across products

N.2

The

N.3

The
the
test

N.4

N.4.

Each DUT isNully o rged or to starting selected run time tests.
N.4.2 equirements

One|of the foljowi
Equipmentishall meét the requirements in Table CC.2.

a)

Test outcomes

re are no full discharge preparatiof utca

Related tests

full discharge preparati
grid charge test (Annex O)
Annex R).

Procedt@

electrome

o pieces of equipment is required for the full discharge prepard

Battery analyser with the voltage, current, and capacity measurement tolerances speq
in Clause 4 of TEC 61957-2:207T.

formed on all DUTs prior to condufting
hanical¥charge test (Annex P), and solar charge

tion.

ified

b) Timer disconnect device consisting of a digital timer and a relay that can break the
connection between the DUT’s circuit and its battery (e.g. an AC digital timer combined
with an AC-actuated mechanical relay).

N.4

3 Test prerequisites

Before measurement, fully charge the battery using one of the two procedures according to

the

DUT’s battery chemistry.

If the DUT’s battery is of NiMH chemistry, then use the procedures in the battery
(Annex K) — either the overcharge or negative slope charging methods in K.4.3.1.

test

If the DUT’s battery is of any other chemistry, then use the procedures in the active

overcharge protection test (S.4.2). If the DUT’s solar module has not yet been tested,

then
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set up the apparatus according to Figure S.1 and set the current limit to the rated
maximum power point current at STC, Irpp-

Any following steps may be started between 1 h and 10 h after the DUT has finished receiving
its full charge.

N.4.4 Procedure
N.4.4.1 General

Products generally have one of five types of discharge curves.

a) constant light output with a sharp turn-off when the product reaches its low-Vg|tage
isconnect (LVD) such that the light output does not drop below the L priog to turning off.

b) relatively constant light output that begins to decrease in lig j ipr to
xperiencing a sharp turn-off when the product reaches its LVD/sd e’ i Ltput
oes drop below the L, prior to turning off

c) cascade of constant light outputs such that the productsteps o inNits M tting
uring its discharge, often reaching an LVD after providing i in\i ing.

d) gradually decreasing light output as the produ S achjr after

itting its L,q.
e) A gradually decreasing light output as the prod

duct
dure

If the product discharges as type a)
discharges as type b), c), d), ore), p
B2 (N.4.4.4).

N.4.4.2 Procedure A

The following steps sh

b) Turn the DU

c) Allow the DUT tp

d) After the DU cted
run time te

N.4.4.3

alculate-the average discharge current measured from the DUT’s battery during its full-
attery,run time test (Annex M) until it reached its L, in the particular setting that if will
edested in for the selected run time test.

b) Sef the DUT on the battery analyser such that it discharges at the average discharge
current calculated in step a) for the duration of its full-battery run time (Annex M) until it
reached L, in the particular setting that it will be tested in for the selected run time test.

OO 0O

c) After the DUT finishes, wait at least 60 min prior to commencing the selected run time test.
N.4.4.4 Procedure B2
The following steps shall be followed.

a) Determine the time that the DUT reached its L,y during its full-battery run time test
(Annex M) in the particular setting that it will be tested in for the selected run time test.

b) Program the timer for the duration of its full-battery run time (Annex M) until it reached L,
in the particular setting that it will be tested in for the selected run time test.
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c) Connect the DUT to the timer device such that the timer device relay will disconnect the
DUT circuit from the battery upon reaching the programmed discharge time. Turn the DUT
on in the setting to be tested for the selected run time test.

d) After the DUT finishes, wait at least 60 min prior to commencing the selected run time test.
N.4.5 Calculations

No calculations are required with the full discharge preparation procedures.

N.5 Reporting

No reporting is required with the full discharge preparation procedures.



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

IEC TS 62257-9-5:2016 © IEC 2016 - 161 -

Annex O
(normative)

Grid charge test

0.1 Background

The possibility of grid charging improves the usability of an LED lighting product, even if it is
designed for use mm remote areas. 1 his modute describes the method for measuring thegrid-
charge run time of the lighting product.

The PDUT is grid charged via the provided power adapter for 8 h.

0.2| Test outcomes

The fest outcomes of the grid charge test are listed in Tabfe

Table 0.1 - Grid chargew
7\ N
Metric Re tin Re@d aspects Notes
units
Grid-charge run time nHou m/érid- --
/ charge run time

0.3| Related tests

The [grid charge test requirés ik 3

the fest. Also, i@ 2 vayiour test (Annex S) is performed before the| grid
charge test and i de i as overcharge protection, no overcharge proteftion
devige is required dd i ‘

0.4 Proce

0.4.1

The PUT sampte arged by the grid for 8 h to determine the DUT’s grid charge run tinfes.

0.4.2 Equipment requirements

The

e AC power adapter supplied with the DUT.

o Voltage data logger.

e Current data logger (e.g. voltage data logger and current transducer).

e Timer disconnect device.

e Overcharge disconnect device (if necessary).

e Surface-mounted thermocouple(s) and a thermocouple reader (optional).

0.4.3 Test prerequisites

The following steps shall be followed.
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a) The DUT battery should be discharged according to the full discharge preparation
procedure (Annex N).

b) If it is unknown whether the DUT has an overcharge protection disconnect, an overcharge
protection disconnect device should be used to protect the battery during the test.

c) Check that the grid voltage is suitable for the DUT’s supplied AC power adapter.
0.4.4 Apparatus

A suitable location for the DUT to be undisturbed for 8 h while grid charging is required.

0.4.5 Preeedure
The following steps shall be followed.

a) $et up the circuit cutoff device to disconnect the AC power circuit-after 8\h ofite

b) If it is unknown whether the DUT has an overcharge protect|o di i p the
qvercharge protection disconnect device into the setup. 3 i UT’s
hQattery temperature to ensure that it does not exce imum
dllowable voltage setpoint for the overcharge discgnnect\ d&yj "num
dllowable cell temperature may be selected from Ts L2, ing is
ysed i gher
temperatures are allowed by the battery manufag

c) Hlug the AC power adapter supplied

d) Yet up the current and voltage sensors\o & e data
Ipgging for one minute intervals or shqrte

e) Hnable the circuit and begin the 8

0.4.6 Calculations

The following calcelatigns $h
a) Hind the insta<i> B

F
b) Hind the total

attery during the 8 h charging cycle by multiplying pach

instantaneou ep duration and summing the energy.
c) Hind the ¢ e, for each setting with the formula below
K .-
_ grid ~ Tbatt
lgria,s =MIN| ——frBRs
FBR,s

wWhere
thids.~ is the grid-charge run time on setting "s" in hours (h);
grid s thetotatenergy inmputto the battery duringthegrid charge imwatthours{Wh);

Npatt 1S the battery efficiency as a fraction;
Pegr s is the average power during the full-battery run time for setting "s" in watts (W);
trgr,s IS the full-battery run time in hours (h).

0.5 Reporting

Report the following in the grid charge test report.

o Metadata:
— report name;
— procedure(s) used;
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e R

DUT manufacturer;
DUT name;
DUT model number;
name of test laboratory;
approving person;
date of report approval.
esults for tested DUT aspects for samples 1 through »:
grid-charge run time to L, (h).

e (

omments:
individual comments, as necessary, for samples 1 through #;
overall comments, as necessary, for collective set of samples

@%
S
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Annex P
(normative)

Electromechanical charge test

P.1 Background

A number of lighting products provide mechanical crank-charging as an alternative to grid
and/prPVmodute ctharging-

Anngx P describes a procedure for measuring the energy generated k| omechapical
charging under predetermined conditions.

P.2| Test outcomes

The test outcomes of the electromechanical charge test are ed

Table P.1 — Mechanical cha@f’eft\o:@ i
N\ N,

Metric orting lated aspects Notes
unit

Electromechanical charger power ttS(W) W --
rating Electromechanical

charge ratio

4.2.8.7 --
Electromechanical

i charge ratio
DA Qe

O s\/
P.3 | Related te

The |electrome \j \ test requires the full-battery run time test (Annex M) tp be
perfgrmed b

Electromechanic hargi tio

P.4| Pro

P.4.1 General

The |DUT sample is electromechanically crank-charged for 5 min at approximately 120| rpm
with measurements of the current and voltage available o charge the battery.

P.4.2 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.

o Voltage data logger.
e Current data logger.
e Stopwatch or clock.

P.4.3 Test prerequisites

The DUT battery should be discharged according to full discharge preparation procedure
(Annex N).
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P.4.4 Apparatus

No particular apparatus is required. For electromechanical chargers that require a fixed

posit

ion (e.g. bicycle crank chargers), a special apparatus may need to be built or used.

P.4.5 Procedure

The following steps shall be followed.

a) Attach the voltage and current sensors to the product to measure charge into the battery.
Set the data-logging interval for 2 s or less and begin logging.

b) Grank-charge the DUT for 5 min at approximately 120 rpm, resulting in approxim
00 total crank rotations.
c) Download the data and check for consistency.
P.4. Calculations
The following calculations shall be made.
a) Rind the actual duration of the time series according to
b) Qalculate the instantaneous power input to the k
series by multiplying current and voltage.
c) Hind the average power input over the chargi
d) Hstimate the electromechanical &
formula below:
_ Thatt “fFBR
Pmech
where
RS
Mpatt
AeBR;s
fmech
P.5( Repd
Report the
e Metadata:
- report name;
- “\procedure(s) used;

htely

time

the

DUT manufacturer;
DUT name;

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

date of report approval.

e Results for tested DUT aspects for samples 1 through n:

electromechanical charger power;
electromechanical charge ratio for each product setting of interest.

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

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

@%
S
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Annex Q
(normative)

Photovoltaic module |-V characteristics test

Q.1 Background

The purpose of the outdoor photovoltaic (PV) module |-V characteristics test is to validate the

DUT
characteristic curve under standard test conditions (STC) and typica
temgeratures (TMOT).

Solaf LED lamp units are often powered by PV modules having
apprpximately 0,3 W to 10 W.4) When selecting a measuremenj~nsttume

This|is particularly important for modules rated at less thar
equipment is not designed for very small modules.

The PV module may be measured with a solar simufato
corrgcted for TMOT with IEC 60891:2009. This
PV modules and laboratories with accesgss

The |[test may also be performed wit
perfoarmance measurements of small sg

Q.2| Test outcomes

The |test outcomes of|th
Tableg Q.1.

Table Q.1/—@w\

manuracturer s Fv module ddta (1T avallable) and daetermine the FV MmModule 3

aic module I-V characteristics test outcomes

rQdule oper

-V
hting

from
nt to
nge.
ment

and
zing

ovoMaic module |-V characteristics test are liste¢d in

Related aspects

Metris._ R%r%g/units

Notes

Shoft-circuit ¢ rentNt A
STC

eres (A) 4.2.6.1 Solar |-V curve Report at STC
parameters

Opep-circui voI ( \)olts (V) 4.2.6.1 Solar |-V curve Report at STC
STC parameters

Max|mum power pom Watts (W) 4.2.6.1 Solar |-V curve Report at STC
(P, ) at STC parameters

Max mum,power point Amperes (A) 4.2.6.1 Solar 1-V curve

Report at STC

currént (Impp\ at STC parameters

4.2.6.1 Solar I-V curve

Maximum power point
voltage (Vmpp) at STC

Volts (V)

parameters

Report at STC

Short-circuit current
(ISC‘TMOT) at TMOT

Amperes (A)

4.2.6.1 Solar I-V curve
parameters

Report at TMOT

(P mpp. Ti0T) @t TMOT

parameters

Open-circuit voltage Volts (V) 4.2.6.1 Solar |-V curve Report at TMOT
(Voe TmoT) @t TMOT parameters
Maximum power point power | Watts (W) 4.2.6.1 Solar I-V curve Report at TMOT

Maximum power point
current (/

mpp,TMO

1) at TMOT

Amperes (A)

4.2.6.1 Solar I-V curve
parameters

Report at TMOT

4) This is the nominal power a PV module shows under standard test conditions (STC). Since being at STC is
extremely rare in practice, the achieved power is usually lower.
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Metric

Reporting units

Related aspects

Notes

Celsius (1/°C)

parameters

Maximum power point Volts (V) 4.2.6.1 Solar I-V curve Report at TMOT
voltage (Vmpp T™oT) at parameters

TMOT '

Temperature coefficient Per degree 4.2.6.1 Solar |-V curve Based on temperature

variation in VOC_

STC I-V Curve dataset

Volts (V), Amperes
(A)

4.2.6.1 Solar I-V curve
parameters

Delimited dataset

Q.3 _Related tests

Anngx Q should be completed before the solar charge test (Annex R).

Q.4| Procedure

Q.4.1

The
STC
may
are
for the I-V curves.

If the
is wi
the

and
(IEC
the tivo |-V curves
Q.4.2.

Test pro;r
If th

becquse
perfgrmi

Q.4.

Q.4.2.

Use

60891:2009, 3.4)/ix

Testing using IEC 61215 (all parts)

irradjance of 1 000 W/mZ2_4And ai

dnknown technology),

silicon or otherwise could be subject to degradation
it shall sun-soak for 30 days pri

the procedure defined in IEC 60904-1:2006, with the following modifications.

O ocoond4 4. 0000

Ce at
DUT
s by
gsets

15-2,

idal to
, Bolar

STC

than

(e.g.
br to

o TIIC apcuual IIIIDIIIdI.bII bUIIUbLIUII UUO\;IIUUU ||| v UUJus=

1
1.2UUU, UladustT \) d), ia

be

omitted if the reference device is a PV cell or module made using the same cell
technology or using optical filtration to achieve a spectral response typical of the cell
technology of the DUT. For example, a monocrystalline PV cell with KG5 glass window
may be used with an amorphous silicon DUT.

e For measurements

in steady-state simulated sunlight,

IEC 60904-1:2006, 4.2 d), may be omitted.

e For

temperature measurements,

a

single

thermocouple,

the irradiance senso

meeting

r of

the accuracy

requirements of Q.4.3.2 and positioned directly behind a cell near the centre of the module,

may be used.

If the back of the module is inaccessible, the front-mounted thermocouple

procedure detailed in the outdoor test procedure (Q.4.3.5.3) shall be used for the indoor

test.

e If the PV module charges the DUT via a cable extended from the PV module’s junction box,
measure the |-V curve from the end of the cable that plugs into the DUT for charging by
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cutting the connector from the end of the PV module cable, leaving as much of the cable
connected to the PV module as possible, and strip the wire ends. However, if the PV
module’s performance deviates from the advertised values by more than the truth-in-
advertising tolerance specified in the product specification, the I-V curve test may be
repeated measuring the I-V curve from the PV module’s junction box (before the PV
module’s charging cable). The results from the original test shall be used as input for the
solar charge test and results from the repeated test shall be reported for the photovoltaic
module |-V characteristics test.

Q.4.2.3 I-V curve adjustment for STC and TMOT

The
irrad

irra

mea

d

surements are taken with the same device:

Procedure 1: Use any of the correction procedures defjried For
tempgerature coefficient measurements, a single thermocouple, racy
requjrements of Annex CC and positioned directly behind z dule,
may|be used. j uple
proc

NOTH es at
differ -cost
test.

Proc voltage (7 o) using the procgdure

defined in Q.4.3, under either natural o

r simu
Q.4.8.5.4 to adjust the curv @

Q.4.3 Outdoor photayvolts oToyl characteristics test

Q.4.3.1 Geneg

The [PV module S
maximum power AR,
determined.

Q.4.3.2

The Wi N t isyrequired. Equipment shall meet the requirements in Table CC.R.

light, then use the calculationgs in

obtain its characteristic I-V curve, from whicH the
voltage (V,.), and short-circuit current (I;)| are

providedit is fast<response (i.e. silicon PV-based pyranometer).

Hast<response (i.e. silicon PV-based) pyranometer.

Voltmeter or multimeter.

Surface-mounted thermocouple(s) and a thermocouple reader.

Q.4.3.3 Test prerequisites

The following prerequisites shall be met.

Constant atmospheric conditions (i.e. a clear, sunny day with no clouds).

Incident solar irradiance between 850 W/m2 and 1 150 W/m2 and an ambient temperature
between 15 °C and 35 °C.

Air mass less than or equal to 2.
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e If the PV module is amorphous silicon or otherwise could be subject to degradation (e.g.
because it is thin film or of unknown technology), it shall sun-soak for 30 days prior to
performing this test.

Q.4.3.4 Apparatus

There should be an appropriate stand to hold the PV module and pyranometer in the same
plane, directly normal to the sun. The PV module should be placed as close as possible to the
pyranometer to ensure that each device "sees" the same sky view. A sighting tube with
bracket may be used to ensure the stand is directly normal to the sun (Figure Q.1).

Key
Pyranometer

Bgard or other flat

ure Q.1 — PV module I-V curve testing rack

Q.4.3.
Q.4.8.5.

€ ased-onPV-panreteconfiguration.
If the PV module is separate from the or can be easily removed without
damaging the active PV material and the back of the PV module is accessible, use the back-
mounted thermocouple procedure (Q.4.3.5.2). Otherwise, use the front-mounted
thermocouple procedure (Q.4.3.5.3).

Procedure 1 of Q.4.2.3 may be used as an alternative means to adjust the I-V curve to STC
and TMOT (as opposed to using the methods provided below in Q.4.3.5.2 and Q.4.3.5.3). This
would involve taking |-V curve measurements at two different module temperatures, rather
than only taking I-V curve measurements when the module has reached thermal equilibrium
after warming under natural sunlight. When using procedure 1 of Q.4.2.3, it is acceptable to
use step a) in Q.4.3.5.4 to adjust all measured curves to an irradiance value of 1 000 W/m?Z.
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Q.4.3.5.2 Back-mounted thermocouple

The following steps shall be followed.

a)

b)

d)
e)
f)
9)

h)

Q.4.8.5.3 Front-mounted thermocou

.4.8.5. - coup
The following steps shall pe followeth

a)

b)

f)

g)
h)

)

Before the PV module is exposed to sunlight, do the following:

1) cut the connector from the end of the PV module cable, leaving as much of the cable
connected to the PV module as possible, and strip the wire ends;

2) connect a voltage meter or multimeter (DC voltage range) to the PV module.

Fix the thermocouple to the back of the PV module directly behind a cell near the centre of
the active area and affix insulating material (e.g. foil-backed foam tape) over the
tIIUIIIIUbUUPEU.

xpose the PV module to direct normal sunlight and immediately mes and reconli the

pen-circuit voltage (¥, 1) and the PV module temperature (74).

eave the PV module in direct normal sunlight until thermal equii® g d (i.g. the

onnect the PV module to the |-V curve analyser ser’s
anufacturer’s instructions.
xecute the |-V measurement per the I-V curve analyse Al urer’s i iond and

fter the I-V curve measurement, measure and (rec¢rd the 3 gain

easure the record the PV moddle’ i 5 Vo, i ame
imstrument that was used in step a).

Before the PV modiie is’e : ight, do the following:

4

) connect a ﬁlt g & imeterNDC voltage range) to the PV module.

ix the therm PV module directly over a cell in the centre of the

aterial (e.g. foil-backed foam tape) over| the

Ating
tage

inectly
affix

. the

Connect the PV module to the |-V curve analyser per the I[-V curve analyser’s
manufacturer’s instructions.

Remove the thermocouple.

Measure and record the PV module’s open-circuit voltage at 7, (V. ) using the same
instrument that was used in step a).

Immediately after obtaining V. ,, affix the thermocouple and insulating material to the
front of the PV module (i.e. the same place as in step a)) and measure and record the
temperature of the PV module (7, and T) using the same instrument that was used in step
a).

Immediately execute the |-V measurement per the |-V curve analyser’s manufacturer’s
instructions.
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Q.4.3.5.4 Calculations

The following calculations shall be made, unless temperature adjustments are being
performed using procedure 1 of Q.4.2.3. If procedure 1 of Q.4.2.3 is being used, the current
measurements may be converted to 1 000 W/m2 using step a).

a) Convert all of the current measurements to STC using the following formula:

1 000 W/m?
I=L Xx—
G
where
1] is the PV module’s current at STC, in amperes (A);
If, is the PV module’s measured current, in amperes (A),
¢ is the measured incident solar irradiance during the 1-V cury
per square metre (W/m2).
b) Determine the temperature coefficient for the voltage (7 ,
_ (Voc,1 _Voc,Z)/V \
T;:voc -
] T;_T
where
.voc IS the PV module’s temper Isius
(17°C);
Hoc,1 is the PV module’s open-cirsuyi it in
volts (V);
Hoc,2 h, in
volts (V);
14 is the PV module’ t, in
degrees Celsius.(®
i N, in
c) Qonvert all of the
where
"
I/m
e voo PV module’s temperature coefficient for the voltage, per degree Cellsius
(1/°C);
TSIC is the temperature at STC, 25 °C;
T is the PV module’s temperature during the |-V curve measurement, in degrees

Celsius (°C).

d) The PV module’s short-circuit current at STC (Ig.) is the current corresponding to 0 V on
the STC-adjusted I-V curve.

e) The PV module’s open-circuit voltage at STC (V) is the voltage corresponding to 0 A on
the STC-adjusted I-V curve.

f) Determine the PV module’s measured maximum power point power at STC (Pmpp) using
the following formula:

Py =max(1-¥)

where
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g)

h)

i)

Q.5| Reporting

Prpp is the PV module’s measured maximum power point power at STC, in watts (W);

1 is the PV module’s current at STC, in amperes (A);

14 is the PV module’s voltage at STC, in volts (V).

The PV module’s maximum power point current at STC (/) is the current corresponding

to Pp,,p On the STC-adjusted I-V curve.

The PV module’s maximum power point voltage at STC (7,
corresponding to Pp,,, on the STC-adjusted I-V curve.

Repeat steps c¢) through h) for TMOT in place of STC, where TMOT is defined as 50 °C.

pp) Is the voltage

Metadata:
- report name;

- procedure(s) used;

- lighting product manufacturer;
- lighting product name;

— lighting product model number;

- name of test laboratory;
- description of location of test;
-{ approving person;
- date of report approxal.
Results for tested PV { 5”1 through n:

- open-circ >
- maximum @

- maximum pawger point current at TMOT (A);

- maximum power point voltage at TMOT (V);

- “emperature coefficient for voltage (1/°C).

Average of n sample results for each PV module aspect tested.
Coefficient of variation of n sample results for each PV module aspect tested (%).
PV module’s rating for aspects tested, if available.

Deviation of the average result from the PV module’s rating for each aspect tested, if
available (%).

Comments:

— individual comments, as necessary, for samples 1 through #;

— overall comments, as necessary, for collective set of samples 1 through .
Figures:

— single plot showing the I-V and power-voltage curves for every PV module sample.
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e Datasets:

— comma-delimited or tabular dataset listing current (A) and voltage (V) adjusted to STC
across the full measured I-V curve.

@%
S
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R.1 Background

- 175 -

Annex R
(normative)

Solar charge test

The solar charge test provides estimates for two key sources of energy loss during solar

char

lation (R.4.4).

curve is used to calculate the solar operating efficiency.
DUT]| solar charging port and DUT battery(-ies) are «u

circdit efficiency.

If the DUT is a kit that has multiple inde
that pan be charged simultaneously b
the independent light units connected a
battgry current and voltage for each bajtet

R.2| Test outcomes

The fest outcomes of the

charge

sed in the daily energy service calculations (Annex GG)

st are

Q/\ Table R.XX - Sglar charge test outcome
N

stéd in Table R.1.

est should be done with all
additional measuremenits of

characteristics

Metric Reyporting Related aspects Note
units
This is representative of the efficiercy
Solar operation\efficien 4.2.6 Solar module with respect to optimal operation of|the
Pereentage ; o
(g0 op) aspects PV module (where optimal operatiof is
at the maximum power point).
N3
Battbrv-chargina eicuit 4.2.10 Battery- This is a lump figure for the whole
effic‘e%c ( 9 )g Percentage charging circuit lighting kit and is not disaggregated by
¥ \lpee efficiency lighting unit.
This value is used in the assessment of
Avelage-Charging voltage \Y n/a DC ports (Annex EE) when a typica
charging voltage is needed.
. Multiple outcomes will be found — one
Solar run time (standard Hours (h) 4283 Solar_-day for each setting on each independent
solar day) lighting run time e .
lighting unit.
Solar charging system n/a n/a This describes key features of the solar

charging circuit

R.3 Related tests

The solar charge test is related to the battery test (Annex K), the outdoor photovoltaic module
I-V characteristics test (Annex Q), the full-battery run time test (Annex M), and the energy
service calculations (Annex GG).
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R.4 Procedure

R.4.1 General

In this test, the DUT is charged using an apparatus to simulate the PV module during a typical
day of solar charging. The PV simulation shall be performed using a resistor network and
programmable laboratory power supply or a solar array simulator meeting the requirements of
Table CC.2. The voltage and current at the DUT’s PV input and battery(-ies) are recorded at
one-minute or shorter intervals.

R.4.2 Test method using a resistor network

R.4.2.1 Equipment requirements

The following equipment is required. Equipment shall meet the requir R.

e Hrogrammable power supply with constant-voltage and const, d apility
to automatically step through a timed program, or alternativg app w

e \Joltage data loggers (one for the DUT’s PV input and o ’s battefies).

e (urrent data loggers (e.g. voltage data logger and ' 1S e for the DUT’s
ARV input and one for each of the DUT’s batteries)
NOTE Most DUTs have only one battery.

e Jeries and parallel resistors (or variakle resis

urface-mounted thermocouple(s) s i ace-
mounted temperature

e (Qvercharge discon
reaches a specified

Instgad of a pr < an electronic apparatus designed to simulat¢ the
PV 1 's di beri . isti Il be

ttery

hodule’s diode
modelled and incorps
an apparatus |nt h an
appdratus cap e th with
DUTE that use pulsexwitth | The
laboratorpy east
equiyalent g the
requjrement

le of

The [series\resistance added by the test apparatus and all measurement equipment between
the PVssimulating apparatus and the DUT’s PV input, and the series resistance aflded
between the DUT and the battery, shall each be no more than 90 mO. This value include$ the
resistance of the wires and connectors, if any, added in the sample preparation procedure
(G.4.4).

R.4.2.2 Test prerequisites

The DUT’s battery should be at a state of charge that corresponds to the "end of discharge,"
which shall be accomplished using procedures in Annex N. Additionally, this test shall be
performed after completion of the outdoor PV module |-V characteristics measurements
(Annex Q), since the I-V curve information from the PV module during that test are needed to
set up the inputs to the power supply for the electronics efficiency test. The results from the
battery test (Annex K) and full-battery run time test (Annex M) are required for the
calculations.
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Special charging features that do not operate during a normal charge cycle, such as
equalization or boost charging, shall not be enabled during this test, unless it is not possible
to disable these features. Lights and appliances not containing batteries shall be
disconnected and the DUT shall be turned off or set to standby mode (i.e. the mode in which
the DUT’s functionality is not active but the DUT’s battery can be charged).

In some cases a product can contain multiple components with batteries that can charge from
the PV module. In this case, there are two allowed methods for conducting the test. The
choice of method depends on the characteristics of the product and the included appliances.

Methaod

The

day’s

For ¢
splitt
porta
USB
conn

R.4.2.3
The
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[ 0
P T
== \\J 4 -—/ {
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
IEC
Key
1 PV simulation circuit
2 Laboratory power supply
3 Series and parallel resistors (or variable resistors)
4 PV simulation circuit output (measure durrentan€] voltade here
5 Connection cable from PV simulation circuit to lighting uni
6 Lighting product battery (measure currerit and voltage
7 [optional] Additional lighting units with se
8 [optional] Additional lighdi solar
charging)
Figurf R.
R.4.2.4
Prepjaration fg
a) Use bwer
qupp ycle.
A compiier
- The spreadsheet or program is used to estimate the response curve of thg PV
simufator circuit over the range of voltages that corresponds to the I-V curve.
- £Fhe input variables to the spreadsheet shall be the following:

series resistance;
parallel resistance;
voltage setpoint;

current setpoints corresponding to each level of simulated solar irradiance listed in
Table R.2.

The circuit simulation shall be based on Ohm’s law. When the diode characteristic is
simulated using an apparatus other than a laboratory power supply, as described in
R.4.2.1, the behaviour of the apparatus shall be included in the circuit model.

The spreadsheet or program shall estimate the TMOT current at evenly spaced voltage
points by linearly interpolating between points on the measured I-V curve.
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b)

The spreadsheet or program shall scale the interpolated |-V curve for each level of
simulated solar irradiance listed in Table R.2 by multiplying the interpolated current

values by the ratio of the desired solar irradiance level to 1 000 W/m?2:

G
L,V =LenV)x— ——
. P 1 000 W/
where
IPV(V) is the scaled, interpolated current at each solar irradiance level i

voltage V, in amperes (A);

and

Lintero(¥) is the interpolated current at TMOT and 1000 W/m2 at voltage V, in

Build a P

amperes (A);

G is the simulated solar irradiance, in watts per square m

the weighted sum of the squared residuals between the sca
curve values and the simulated |-V curve of the PV si

where

G duare metre (W/m?2);

Atg ar irradiance level i, in hours (h)
14 i interpolated I-V curve, in volts (V);

Iy, 6(V) solar irradiance level G and voltage
It (V) i ' i ; t at solar irradiance level G and voltage

8 (Isim,1000- Zsim,900- /sim, 700+ Zsim,500- Zsim,300)-
ator circuit as in Figure R.1 using fixed or variable resistors

imize

rI-V
nput
, the
solar

V,in

I/, in

with
5e a

resistance meter or multimeter to verify that the actual resistance values meef the

}Ppropriate power ratings wired in parallel and series with the power supply. U

ccuracy requirement in Table CC.2.

For each simulated solar irradiance level, check that the simulated I-V curve
reasonable approximation of the true curve by calculating the deviation ratio between the
simulated and scaled, interpolated TMOT I-V curves. The deviation ratio is defined as the
simulated current divided by the scaled, interpolated TMOT current at each voltage point.
For this calculation, use the true values of the input variables rounded to the precision of
the test equipment. In the example below (Figure R.2), the deviation ratio is close to unity
(between 0,95 and 1,05, or less than 5 % error) in the key parts of the I-V curve (at and to
the left of the maximum power point).

is a
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0,3

0,25
0,2
015 T .
0,1
0,05
0
0
IEC
s|current with units of amperes on the primary vertical
s|voltage with units of volts on the horizonta aX|
s|the deviation ratio (unitle§s) omthée seconda
s|the measured "true" |1V ctiy
is|the 1-V curve he RV simujato LG ) d on the primary axis
is|the deviation ratigZas’q function s age, plotted on the secondary axis
Figure R.2 — Ex4 true imulated I-V curves plotted with the deviation ratio
(pptional i ly verify the calculated deviation for the 1 000 W/m2 |-V cfirve,
sing the\followii ; . Alternatively, the I-V curve analyser specified in Annex Q
ay pes § curve of the simulated solar module.
1) Cohnec g current and voltage sensors to the PV simulator output. Set the

imulatesa PV>riodule at TMOT and 1 000 W/m2. Set the power supply current| and

Itage setpoints to /gy 1000 @Nd Vgjn-

the
positive and negative terminals of the PV S|mulator and slowly sweep from high to low
resistance and back.

Disconnect the resistor and stop the data collection.

Check to ensure the quality of the |-V curve data; cross check with the original (target) I-V
curve to ensure the PV simulator is reasonably close, particularly in the region with
voltages slightly below the maximum power point. Figure R.2 shows an example
comparison. The true I-V curve (line 1) is compared to the simulated I-V curve (line 2).

Set up the prepared DUT (see requirements in R.4.2.2) and PV simulator circuit with
current and voltage sensors, ensuring the PV simulator circuit is connected such that it
replaces only the part of the PV module assembly included in the I-V curve (i.e. the PV
simulator circuit is connected at the same point the |-V curve data were measured). Set
the data-logging interval to 1 minute or less. Record the following quantities:

— current entering the DUT’s battery(-ies), in amperes (A);
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— voltage across the DUT’s battery(-ies), in volts (V);

— current provided by the PV simulator circuit, in amperes (A);

— voltage across the PV simulator circuit output, in volts (V).

j) Program the power supply to simulate a "standard solar day" of charging using the steps
indicated below (Table R.2). To facilitate identification of solar irradiance levels during
data analysis, short pauses at 0 volts may be inserted between steps.

Table R.2 — Simulated solar day power supply settings

Step duration

Simulated solar

Current setpoint

Voltage setpoint

- irradiamce
Wim?2 f\
0,5 300 Toim 300 2
0,5 500 Lim 500 AN \(Sm
1 700 Iim 700 \ NS
1 900 Limooo \ N Vom
1 1000 /Sm<000 \ \\‘ \ Vim
1 900 AL NV
1 700 ( sith,700 > Vsim
(ANt Veim
Vsim

itored such t
integrate the

determined by the

fter.the 7 h charging cycle is complete, stop the power supply, stop the data log
isconnect the product from the PV simulator, and verify that the current and voltage
ewalid with a quick check

hat the battery vo|tage

ernal charge controller or basgd on

overcharge protegtion

e protection device shall disconnegct if

D the
ttery
ttery
Ised,
ures
arge
Il be

laboratory. Refer t

ated
ated
are

jing,
data

R.4.3 Test method using a solar array simulator (SAS)

R.4.3.1 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.

e Solar array simulator meeting the accuracy requirement specified in Table CC.2, including

footnote a.

e Voltage data loggers (one for the DUT’s PV input and one for each of the DUT’s batteries).

e Current data loggers (e.g. voltage data logger and current transducer) (one for the DUT’s
PV input and one for each battery).

NOTE Most DUTs have only one battery.
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Surface-mounted thermocouple(s) and a thermocouple reader or other suitable surface-
mounted temperature measurement devices (optional).

Overcharge disconnect device that will stop a DUT’s discharge when the DUT’s battery
reaches a specified voltage (if necessary).

If the solar array simulator includes data-logging functionality, this functionality may be used
instead of the voltage and current data loggers at the PV input, provided the accuracy and
resolution requirements for data loggers (Table CC.2) are met.

R.4.3.2 Test prerequisites
The |test prerequisites are identical to those for the test method using a resistor network
(R.4]2.2).
R.4.3.3 Apparatus
The |apparatus is identical to that for the test method using /a\res 12.3),
excelpt the PV simulator circuit (item 1 in Figure R.1) is replace#d or.
R.4.3.4 Procedure
The following steps shall be followed.
a) Configure the solar array simulator 4
b) If the solar array simulator does ibed
in Table CC.2 according to the manus 5 -V
durve and verify that the simulated CC.2
fpr all applicable voltage values ified
tplerance, the solar aiTa ¢ If the solar array
gimulator meets the accuracy re| e | i i . i the
manufacturer’s specifi
c) $Set up the pyepa ) J i ircuit|with
durrent and e sensdrs, e PV S|mulator cwcmt is connected such that it
replaces only ‘ e e PV
dimulator circuyi Set
the data-logging inyte or less. Record the following quantities
- Curre, s battery(s), in amperes (A)
4 V s battery(s), in volts (V)
4 C ded bythe PV simulator circuit, in amperes (A)
- Voltagedacross\the PV simulator circuit output, in volts (V)
d) Hrogram-~the solaf array simulator to simulate a "standard solar day" of charging using the
steps.indicated in Table R.2. To facilitate identification of solar irradiance levels during
atavanalysis, short pauses at 0 volts may be inserted between steps. Adjust the curye to
the reduced solar irradiance levels by adjusting the current only, according to the following
formula:
G..
Isas = Itmot - G S
T™MOT
where
Igas is the current at each point on the simulated |-V curve, in amperes (A);
ItmoT is the current at each point on the measured |-V curve, adjusted to TMOT, in
amperes (A);
Gsim is the simulated solar irradiance from Table R.2, in watts per square metre

(W/m?2).
GtmoT is the solar irradiance at TMOT (1 000 W/m?).
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e)

f)

g)

R.4.4 Calculations

The following calculations shall be made.

NOTH 1 In the following procedure, "PV §
whichever is applicable to the test method used.

a)

d)

The DUT’s battery voltage shall be continuously monitored such that the battery voltage
shall not exceed a safety limit, either relying on the internal charge controller or based on
the judgement of the laboratory. If necessary, integrate the overcharge protection
disconnect device into the setup. The overcharge protection device shall disconnect if
battery voltage rises above safety limits that are determined by the laboratory. Refer to the
battery recommended testing practices (Annex L) for recommended maximum battery
testing voltage values (refer to Table L.2). Optionally, monitor the DUT’s battery
temperature to ensure that it does not exceed a safe value (refer to Table L.2). If
temperature monitoring is used, lithium-based batteries shall not be allowed to exceed
45 °C unless higher temperatures are allowed by the battery manufacturer. If the charge
cycle is stopped by an overcharge or overtemperature protection device added by the test
I , : . .

heck the connections and setpoints, then begin data logging and/start _the simulated
arging cycle. Caution: Do not disconnect the battery after havin he) 'simulated
arging cycle. The electronics of some DUTs can be damag batterieq are
isconnected while voltage is applied to the PV input.

fter the 7 h charging cycle is complete, stop the power 3 opthe data’logging,
isconnect the battery from the PV simulator, and verify tha et and yoltage [data
re valid with a quick check.

retwork or solar array simdlator,

Determine the maximum power gvailable e PV simulator (P« sim.g) at pach
gimulated solar irradiance level G, ormula

mc)7)
Where
Hmax,sim,G h [ ver qvaflable from the PV simulator at simulated polar
17 is\Ik point in the interpolated I-V curve, in volts (V);
Iysim.c(V) current at solar irradiance level G and voltage [, in

f a resistor network is used, this is the fitted current I (V)
tep a) of R.4.2.4, as a function of voltage. If a solar Irray
is used, this is the |-V curve programmed into the solar array
as a function of voltage.
OTE 2 Regardless af the test method used, this quantity is the power at the maximum power point pf the

N
s|mulated\ =V curwe. This quantity is calculated from the DUT’s I-V curve, not from the measurefnents
performed for this test.

HofCeach measurement at time ¢, identify the maximum power available from thg PV

ol lot LD - YAANY Tl H +l Halkl ial - £+l -.olar
oI TTuUTaAtul \1 maX‘SIm\L},. LILILLE- 2 B~] ic TITaATnImyarmim avaliavic  JuvwTel 1 maX,S'm,G alt urc

irradiance level G(z) corresponding to time ¢.

For each measurement at time f, compute the power supplied by the PV simulator
(vasim(t)) using the following formula:

vasim (t)= Ipvsim () vasim ()
where

P .
pvsi
Toysim(®) is the current supplied by the PV simulator at time ¢, in amperes (A);

m(?) is the power supplied by the PV simulator at time ¢, in watts (W);

Vovsim(?) is the voltage supplied by the PV simulator at time ¢, in volts (V).

For each measurement at time ¢ and each battery i, compute the power delivered to the
battery (P, ;(1)) using the following formula:
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B ,I.(t) =1, ,I.(t)-Vb,i(t)

where

Py, (1) is the power supplied by the PV simulator at time ¢, in watts (W);

Iy (D) is the current supplied by the PV simulator at time ¢, in amperes (A);

Vp, (1) is the voltage across battery i at time ¢, in volts (V).

e) If the charge controller terminates the battery charge during the test (for example, if the
battery is full), the battery-charging circuit efficiency and solar operation efficiency shall be
calculated based on the current and voltage data prior to charge termination. To identify

NOTH
synch

meas

tf_mmmwmamwwuwmwmm%mdure
shall be used.
For each battery i, identify the battery-specific charge termi tlon time (tend ) by
plotting the current into the battery vs. time and identifying{the tm the
current drops to zero or becomes negative. If the current do6e but
there is a clear change in the charging regime as the battery 3 { rge,
the tester may use his or her discretion in determining - \argi 3 ;Tped.
If the current drops to zero due to a full battery, but S f the
battery voltage drops below the overcharge protection wqltagg nes),
the earliest cutoff time should be used. her
discretion to determine the most accurate R.3
below for examples.
An automated method, such as a spreadsh uter,program, may be us¢d to
identify a possible value for the chargé t gined
by such a method is checked fo t vs.
time. The tester should also the
behaviour of the DUT, not du bther
fault in the test app
Due to noise or m ‘ 3 i i bp to
a low but nonzero , . i d be
considered to have % if itd is indisti i from
zero due@ int
If pauses reNi ign of
solar irradig c ~ p bn if
charging k ed. i . inati [ d be
the firsi{i S i
O un-
ronigeéd R aotic"
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D~
-=
|
|
|
i
IEC
2
3 in
NOTH ine indi ltage
is als
NOTH e tery . o the
beha 9 e will
reach 2 e DpS.
4) i rall data analysis end time (zy,4) as the largest value of 7,4 ; for all
battefies:
fend :"‘_ax(tend,i)
I
where
tang IS the overall data analysis end time, in hours (h);
leng,; IS the battery-specific data analysis end time for battery i, in hours (h).
For the remaining calculation steps, all energy totals (E,ysim, Emax,sim» @and Ep ;) shall

be calculated using only the values for times less than .
f) Determine the energy supplied by the PV simulator (£, i) using the following formula:

fend
B sim = Z(vasim(t)~At)
=0
where
Epysim is the energy supplied by the PV simulator, in watt-hours (Wh);
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t is the elapsed time, in hours (h);

tend is the overall data analysis end time, in hours (h);

vasim(t) is the power supplied by the PV simulator at time ¢, in watts (W);

At is the duration of time associated with each measurement, in hours (h).

Calculate the maximum available simulated PV energy (Eq.xsim) Using the following
formula:

fond

L paxsim = Z(P max,sim(t)'m)

=u
Where
Hax.sim is the maximum available simulated PV energy, in wa
t is the elapsed time, in hours (h);
tdnd is the overall data analysis end time, in hours
Hmax,sim(®  is the maximum power available from th vatts

(W);

Nt is the duration of time associated wigk in hours (h)
Determine the energy delivered to each battery (¢

Wwhere
By ;
t
l¢nd
Ay (1)
Nt
Determine th
ai = &
ZEb,i
Wwhere
energy allocation ratio for battery i, a unitless ratio;
By ; is the energy delivered to battery i, in watt-hours (Wh).
etermine the battery-charging circuit efficiency (y,..) using the following formula:
I
Moce = i
© Epvsim
where
Mbec is the battery-charging circuit efficiency as a fraction, from the battery test
(Annex K);
Ey; is the energy delivered to battery i, in watt-hours (Wh), from the full-battery
run time test (Annex M);
Epysim is the energy supplied by the PV simulator, in watt-hours (Wh).
Estimate the solar operation efficiency (74.op) Using the following formula:
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- Epvsim
Tsokop ~p
max,sim
where
Nsol-op is the solar operation efficiency as a fraction;
Enax,sim is the maximum available simulated PV energy, in watt-hours (Wh);
Epysim is the energy supplied by the PV simulator, in watt-hours (Wh).

If the DUT was configured according to method 1 in R.4.2.2, or optionally if the DUT was
configured according to method 2, estimate the solar run time on each setting for each

bfattery with the folfowing formula:
sy ; = N Eogar « H mpp, TMOT " sal-op “ % " bee " Tha
S
1 kW/ m’ FrBR s
where
I$RT s.i is the solar run time on setting s for battery i, if\hoursRy;
Hoolar is the total solar resource, in kilowatt-héurs pe etre (kWh/m?2) —
typically use the standard solar day, 5 3 ;
Hmpp, TMOT );
Msol-op
ol:
Mpece
Mpatt
HFBR,s.i s for
IEBR,s,i
N |nt(s)
ar the
e ch to
ok
d d be
p e at
S
H e(1)
dsi
e ()= 51
vasim(’)
where
Npcc(D) is the instantaneous battery-charging circuit efficiency at time ¢ as a fraction;
Py (1) is the power delivered to battery i at time ¢, in watts (W);
Poysim(®) is the power supplied by the PV simulator at time ¢, in watts (W).

For each time ¢, calculate the instantaneous solar operation efficiency (4. Op(t)) using the
following formula:

_ Fpusm()
Teokop (t) : i max.sim (t)
where

Nsol-op(?) is the instantaneous solar operation efficiency at time ¢ as a fraction;
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is the power supplied by the PV simulator at time ¢, in watts (W);

is the maximum power available from the PV simulator at time ¢, in watts
(W);

p) Based on the test data, identify if the following characteristics are present in the circuit
between the solar module and the battery.

q) F

R.5

Report the following in the electronics efficiency test report:

DC-DC converter: if present, the sum of the current entering all batteries does not
equal the current delivered from the PV simulator.

Constant current with voltage drop: if present, the sum of the current entering all

batteries equals the current delivered from the PV simulator throughout the test. Use
the rnlnfinnchiln between current and \/nlf:\gn rlrnp to anprnyimn’rn the resistance and/or

—

N

or each battery i, calculate the average voltage from the start of
he average charging voltage.

letadata:

aate of r
esults for testéd

diode characteristics of the circuit. The voltage drop as a function_of current(n| this
case will be equal to a constant term (diode) plus a linear term (registor)

Reporting

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

DUT model number;

name of test laborato

approving person,

e Average.of n samygle results for tested DUT aspects.
d

oefficient of variation of » sample results for tested DUT aspects.

Q@

[l h H H H PN $ H H
uTrdal \/IICIIHIIIH CITOUuUTt UITAdTdULlTTIOoUIVO.

Comments:

individual comments, as necessary, for samples 1 through z;
overall comments, as necessary, for collective set of samples 1 through n.

Figures

Plot showing the solar charging cycle for each sample in time series over the 7-hour
charging period including the maximum power available from the PV simulator
(Pmax,sim(#)), actual power supplied by the PV simulator (vasim(t)), and power
delivered to the batteries (P, ;(r)) (see Figure R.4 for an example plot). (This may be
plotted as the sum over all batteries or separately for each battery.) In a separate plot
or on a secondary axis show the instantaneous solar operation efficiency and
instantaneous battery-charging circuit efficiency in time series (see Figure R.5 for an
example plot).
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0,5

ator (P .y sim(®), in watts

pvsim(z)), in watts

, in watts
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X is|time with units of hours on the horizontal

2 is|the instantane@ol
Figure R.5

instantaneous<

Z.()), as a percent
(1)), as a percent
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S.1 Background

Cha

safe

overgharge protection, the passive overcharge
DUT]s long-term charging current is exa

Every DUT shall also be examined
substantial amounts of energy from the
jby loss can lead to shorter run ti

stan
of time.

The
include input from the| ba
charge control a
for tgsting is to
using the appropriat
apprppriate shall the

S.2

The fest outcom

- 191

Annex S
(normative)

Charge controller behaviour test

e combination of two factors: the appropriateness o
A was accurately realized as shown during the tests.

he charge controller behaviour test are listed in Table S.1.

Table S.1 — Charge controller behaviour test outcomes

S wh.ile the DUT is not in use, and
hen storing the DUT for long pe

or system integrator about the approa
ff or other control algorithms. The best pra

he passive

Deep discharge and overcharge protection is important for user safety and battery longevity.

arge
DUT
iptely
b be
hing
OVP

eep

is examined for
ctive

the

Hraw

this

riods

ould

h to

Ictice
hose

and

f the

protection

protection strategy

Metric Reportingunits—— | Retatedaspects Notes

Active deep discharge Yes/no 4.2.3.13 Battery --

protection protection strategy

Deep discharge protection Volts (V) 4.2.3.13 Battery Measured only if the DUT

voltage protection strategy has active deep discharge
protection

Active overcharge protection Yes/no 4.2.3.13 Battery --

protection strategy

Overcharge protection Volts (V) 4.2.3.13 Battery Measured only if the DUT

voltage protection strategy has active overcharge
protection

Passive deep discharge Yes/no 4.2.3.13 Battery --
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Metric Reporting units Related aspects Notes
Passive deep discharge Volts per cell (V/cell) 4.2.3.13 Battery Required only if tested for
protection battery voltage at protection strategy passive deep discharge
24 h protection
Passive overcharge Yes/no 4.2.3.13 Battery Measured only for NiMH
protection protection strategy batteries with no active

overcharge protection

Passive overcharge Milliamperes (mA) 4.2.3.13 Battery Required only if tested for
protection continuous protection strategy passive overcharge
charging current protection
Standby loss current Amperes (A) 4.2.3.13 Battery Current that is drawn from a

protection strategy product’s battery when.the

productis~switched offiwihen
at 50 fi statenof charge

S.3 | Related tests

The |results of the active deep discharge protection test~(S.4. 3 i with
results of the full-battery run time test combined with deedisChatge i ment
(M.4]2).

vay be substituted|with

The [results of the passive deep discharge protectjon \test.(S-
Qmbineg protection measurement

results of the full-battery run time test de€p @c

(M.4]2).

oltaic module IV characteristics| test
(Annex Q) for solar-charged products{bec 2 overcharge protection test (§.4.2)
requjres the DUT’s maxjm powe p) and the passive overcharge
protection test (S.4.4) reduires\the D rve data set.

Anngx S shall be performed after the

The |DUT’s full batter i t [I-battery run time test procedure (Annex M) is
requjred to set t 3 it

S.4| Procedure

S.4.1
S.4.11

The IDUT is dis C low-
voltage disconhectdexice’s set point.

S$.4.1.2 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.

e DC voltmeter or multimeter.
e Voltage data logger (recommended).

e Ammeter or current data logger (e.g. voltage data logger with a current transducer)
(current data-logger recommended).

e Low-voltage disconnect device that will stop a DUT’s discharge when the DUT’s battery
reaches a specified voltage (recommended).

The total series resistance added by the test apparatus and all measurement equipment shall
be no more than 60 mQ. This value includes the resistance of the wires and connectors, if any,
added in the sample preparation procedure (G.4.4).
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S.4.

1.3 Test prerequisites

The DUT shall be either fully charged at the start of the test or charged enough to provide at
least 20 min of service before reaching its deep discharge protection voltage or reaching
sufficiently below the recommended deep discharge protection voltage threshold for the
DUT’s battery chemistry (see Table L.1 for recommended thresholds).

If the DUT’s battery needs to be charged, charge the battery using one of the two procedures
according to the DUT’s battery chemistry.

If the DUT’s battery is of NiMH chemistry, then use the procedures in the battery test

the DUT’s battery is of any other chemistry, then use the proc
vercharge protection test (S.4.2). If the DUT’s solar module has ng

aximum power point current at STC, Impp.

S4.1.4 Apparatus

The IDUT shall be set in a secure location such that its pé e 3 i nd/or
datatlogged.

If necessary, a low-voltage disconnect device ma e tage

and fan cut the battery circuit if the volja

S.4.1

The following steps shall be followed.

d)

f)

.5 Procedure

If it is unclear if the DUR has i i [ may
drepare the low-vqltag i i ‘ i ‘s di if the
DUT’s battery reache inuR rytes

Set and sec th | the
included app g the
hattery. The DUY ightest
detting, fan i tage
3 Il be
q

NOTE when
d ronlsed PWM frequency and samplmg frequency of the current logger. This can

.
V)
o
—
o

1 (1)

will
f the

voltage Typ|cally after reaching its deep discharge protect|on voltage the DUT s battery
voltage increases.

If the battery contains internal circuitry (refer to F.4.3.5) and the measured deep discharge
protection voltage is outside of the targets specified by the manufacturer (D.3.2.2) or the
DUT’s battery voltage falls below the recommended deep discharge protection voltage
specified in Annex L, the test may be repeated with the voltage data logger connected on
the battery side of the internal circuitry, if the test laboratory determines that it is safe to
do so.

If no active deep discharge protection is observed, perform the passive deep discharge
protection test (S.4.3).

If the low-voltage disconnect device stops the DUT’s discharge during the test, record that
the battery voltage reached the minimum battery testing voltage and that no deep
discharge voltage was observed.
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S.4.1.6 Calculations

There are no calculations for the active deep discharge protection test.

S$.4.2 Active overcharge protection test
S.4.2.1 General

The DUT is charged until its battery voltage reaches the DUT’'s OVP voltage or the
overcharge protection disconnect device’s set point, or if the battery’s temperature exceeds a
safe value (refer to Table L.2).

S.4.2.2 Equipment requirements

N

The following equipment is required. Equipment shall meet the requirea q ble CC.

C power supply or solar array simulator.
C voltmeter or multimeter.

C ammeter or multimeter.

C
C
C
e \loltage data logger (optional).
d
(&
i

eader (optional).

with a grid-charging option and no

. i i ' a. DUT’s discharge when the DUT’s battery

The fotal series resjstance adge apparatus and all measurement equipment shall

be np more than \This % ' , if any,
d in the samp

gh to

F the

htion

The DUT shall be set in a secure location such that its parameters can be monitored and/or
data-logged. If the DUT has a solar-charging option, the DUT is charged via the PV module
socket from a DC power supply with a series resistor in place (Figure S.1). An alternative is to
charge the DUT via the PV module socket from a DC power supply with a series resistor and
parallel resistor in place (Figure R.1), or using a solar array simulator. If the product does not
have a solar-charging option, the DUT shall be charged via its provided grid charger or
charged via its electromechanical charging process or by a DC power supply configured to
simulate the electromechanical charging device.
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a Sgt current limiting with the maximum poweppvoint c
I-Y characteristics test (Annex Q), or, if th

d

D power supply

Sg¢ries protection resistor

Plug

DUT

DUT’s PV module input socket

ve)
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IEC

ttery

C, I, from the outdoor photovoltaic module

ith o’gF\er means set the current to the typical
glivery current for the charging system.

Figure S.1 -8

S$.4.2.5 Pro

The following steps g

a) If the setup i S esistor (Figure R.1), adjust the current limiting valyie of
the DC powre i ated
in the solar charge-te \npex R). Also adjust the voltage of the DC power supply, Vs, to
the 8 sim» calculated in the solar charge test (Annex R). Also sef the
derie and the parallel resistance, R, to the values calculated in the solar
dharge te . Skip steps b) through f) and proceed to step g).

b) If the setup u a solar array simulator, configure the solar array simulator as fof the
golarccharge test (Annex R) to simulate the I-V curve at an irradiance of 1 000 W/m?2.|Skip
dteps.c) through f) and proceed to step g).

c) Irthe setup includes a series resistor only (Figure S.71), adjust the current Timiting value of
the DC power supply to the PV module’s maximum power point current at TMOT,
Impp, TmoT (refer to the results of the outdoor photovoltaic module I-V characteristics test
(Annex Q)).

d) Due to voltage drops from the PV module’s blocking diode, cable losses, and the series

resistor, set the power supply output voltage, Vos: using the following formula:

P?)s =‘I'ZE’XVb,max
where
Vos is the DC power supply output voltage, in volts (V);

Vb.max is the DUT’s battery’s maximum charge voltage, in volts (V), which may be
obtained from the battery testing recommended practices annex (Annex L).
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Connect the PV module socket of the DUT to the DC power supply in series with a
protection resistor. In cases where the DUT has an integrated PV module, connect the
positive and negative wires from the DUT that were attached to the PV module to the DC
power supply in series with a protection resistor. (This protection resistor is only needed in
cases where a "shunt regulator" is built in; however, as a schematic of the DUT’s
electronics is usually not provided, this resistor should be used in all cases for safety
reasons). The voltage drop in the series resistor should be between 10 % and 15 % of the
voltage setting of the DC power supply (V s); therefore, size the resistor based on the
following formula:

0,1prs <R < 0,15x Vps

1 I

mpp, TMOT mpp, TMOT

where

Nos is the DC power supply output voltage, in volts (V);

pp, TMOT is the PV module’s maximum power point current\a

~

(A),
test

S

nsure the series resistor’'s power dissipation rati 3 \ orequal to the value
iven by the following formula:

Q m =

2
j Impp,TMOT : Rs

here

=

is the series resistor's minimum.re ed power dissipation, in watts (W);

rs

nt current at TMOT, in ampereg (A),

Inpp,TMOT ] i
hotoyoltaic module |-V characteristics| test

S

{itis unkno@ has ap overcharge protection disconnect, integrate the
vercharge proteg i ; i
all disconnegt\ ; rises above safety limits that are determined by the

‘ ore,
ne test discretion to allow the battery voltage to proceed above| the
¢’ threshold if deemed safe and necessary. For Li-ion battgries,
II not exceed the maximum safe value specified by the battery
ppl|er Qr-4 alVif no supplier-provided information is available; otherwise therq is a
risk of expldsion. Qptionally, monitor the DUT’s battery temperature to ensure that it Hoes
ot exceed a safé value (refer to Table L.2). If temperature monitoring is used, litHium-
ased batteries shall not be allowed to exceed 45 °C unless higher temperaturey are
llowed by the battery manufacturer.
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Charge the DUT at while continuously monitoring the DUT’s battery terminal voltage and
current at the negative battery terminal. The battery voltage and current shall be collected
at intervals less than or equal to 1 min.

NOTE In case of pulse-width modulation (PWM) controllers, aliasing effects (beat effects) can occur when

data logging due to unsynchronised PWM frequency and sampling frequency of the current logger. This can
lead to "chaotic" measurements which are difficult to interpret.

If the DUT automatically stops accepting charge, the highest voltage measured during the
test is the DUT’s overcharge protection voltage. For some DUTSs, the current will not stop
completely, but will begin tapering off when the DUT’s battery voltage reaches its
overcharge protection voltage. Continue monitoring until the DUT's battery voltage is no
longer rising.

If the battery contains internal circuitry (refer to F.4.3.5) and the measured overcharge
protection voltage is outside of the targets specified by the manufacturer (D.3.2.2) or the
DUT’s battery voltage exceeds the recommended overcharge protection voltage specified
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in Annex L, the test may be repeated with the voltage data logger connected on the
battery side of the internal circuitry, if the test laboratory determines that it is safe to do so.

k) If the battery terminal voltage reaches the overcharge protection cutoff device’'s voltage
threshold, no active overcharge protection is incorporated into the DUT’s charge controller.

[) If in the case of a NiMH battery the battery voltage levels off or begins to decrease before
reaching the recommended overcharge protection voltage, but the current does not go to
zero, no active overcharge protection is detected.

The following steps shall be followed if the DUT does not have a solar charging option.
m) If it is unknown whether the DUT has an overcharge protect|on disconnect, mtegrate the

adapter supplied with
UT’s supplied AC ppwer

ging
bwer

and
cted

P)

q) arge
arge

egin

I the
|fied
the
0 so.

it, no

S.4.

There are no calculations for the active overcharge protection test.

$.4.3 Passive deep discharge protection test
S$.4.3.1 General

The DUT is left to discharge for 24 h and the minimum voltage within the 24 h period is
recorded. This method is only performed on DUTs that show no active deep discharge
protection.

$.4.3.2 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.
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e DC voltmeter or multimeter.
e Voltage data logger (recommended).

e Ammeter or current data logger (e.g. voltage data logger with a current transducer)
(optional).

e Low-voltage disconnect device that will stop a DUT’s discharge when the DUT’s battery
reaches a specified voltage (recommended).

The total series resistance added by the test apparatus and all measurement equipment shall
be no more than 60 mQ. This value includes the resistance of the wires and connectors, if any,
added in the sample preparation procedure (G.4.4).

S$.4.3.3 Test prerequisites

The IDUT shall have undergone the active deep discharge protectio . with
NiMH batteries, the battery voltage shall have just passed its recd \ S arge

protgction voltage (Table L.1) when discharging. For DUTs with , the
battgry shall be in the same state of charge as when the DU ipitial
light|output during the full-battery run time test).

S$.4.3.4 Apparatus

The

If necessary, a low-voltage disconnect dew i tage
and gan cut the battery circuit if the voltag 3

S$.4.3.5 Procedure

The following steps shall be

a) $pecify the accept : i i . Thi tage

Table L.1, if it is not supplied with the DUT or

[«
may be sele
hattery manu

may
the

| the
ttery
Ntest
tage
.| The
to 1

: P FRodu A : A A—o6 when
data Iogglng due to unsynchronlsed PWM frequency and sampllng frequency of the current Iogger Thrs can
lead to "chaotic" measurements which are difficult to interpret.

d) The minimum battery voltage observed over 24 h is the DUT’s passive deep discharge
battery protection voltage.

e) If the battery contains internal circuitry (refer to F.4.3.5) and the measured deep discharge
protection voltage is outside of the targets specified by the manufacturer (D.3.2.2) or the
DUT’s battery voltage falls below the recommended deep discharge protection voltage
specified in Annex L, the test may be repeated with the voltage data logger connected on
the battery side of the internal circuitry, if the test laboratory determines that it is safe to
do so.

f) If the low-voltage disconnect device stops the DUT’s discharge during the test, record that
the battery voltage reached the minimum battery testing voltage and that no passive deep
discharge voltage was observed.
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S.4.3.6 Calculations

There are no calculations for the passive deep discharge protection test.

S.4.4 Passive overcharge protection test

S.4.41 General

This method is only performed on DUTs with NiMH batteries that show no active deep
discharge protection.

NiMH batteries that show no active overcharge protection.

S.4.4.2 Equipment requirements
The following equipment is required. Equipment shall

C power supply or solar array simulator.

C ammeter or multimeter.

C
C
e \loltage data logger (optional).
d
q
i

has
nt is
5 not

UTs

. eries resistor or series and par ist ariable resistors) for simulating PV
imput (when using a D2 powe K s\Qpppsed\{o’a solar array simulator).
e AC power adapter ( DUTs with a grid-charging option and no
splar-charging optio
. urface-mo @ ; 2 and a thermocouple reader with a precision less [than
°C (optiona
he test apparatus and all measurement equipment ghall
be np cludes the resistance of the wires and connectors, if any,
add \procedure (G.4.4).
S$.44.3
The IDUT sha ndergone the active overcharge protection test, such that its battery
voltdge has.just passged its recommended overcharge protection voltage (Table L.2) when
charmg or, if the battery voltage does not reach the recommended overcharge proteftion
arge

S.4.4.4 Apparatus

The DUT shall be set in a secure location such that its parameters can be monitored and/or
data-logged. If the DUT has a solar-charging option, the DUT is charged via the PV module
socket from a DC power supply using a series resistor or series and parallel resistor identical

to those used in the active overcharge protection test (S.4.2.4).

S.4.4.5 Procedure

The following steps shall be followed if the DUT has a solar charging option and the product’s

battery-charging circuit does not include a DC-DC converter (see R.4.4, step p)).
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Determine the accepted passive overcharge protection continuous battery charging
current. A passive overcharge protection continuous battery charging current of less than
or equal to 0,2 I, A is recommended for NiMH batteries.

Compare the PV module’s short-circuit current at STC (/4.) to the passive overcharge
protection continuous battery charging current (/;, may be obtained from the outdoor
photovoltaic module |-V characteristics test (Annex Q)). If I, is the smaller of the two, the

DUT has passive overcharge protection and no further testing is necessary.

Convert the PV module’s STC [-V pairs from the outdoor photovoltaic module I-V
characteristics test (Annex Q) to typical module operating temperature (TMOT), where
TMOT is deflned as 50 °C cell temperature and solar irradiance of 1 000 W/m2. Refer to

test
and

test
was

) with
3ge values of thg DC
MOT, Inpp,TMOT| @nd
test
lctive

b the
lete,

UT’s
ppwer
UT’s

4 not
-bpsed
d by

d by
tage

. This is the total charge voltage, V.

on the TMOT I-V curve (see part d)) that extends from the

Vmax doeg and
extends\to’/ the>~cufrent axis. The current where the horizontal line intersects the cufrent
axis iS the charging current.

I{ the”charging current is less than or equal to 0,2 I; A, the DUT has passive overcharge
protection.

These steps shall be followed if the DUT does not have a solar charging option or if the DUT
utilizes a DC-DC converter:

m) Determine the DUT’s accepted passive overcharge protection continuous battery charging

n)

current. A passive overcharge protection continuous battery charging current of less than
or equal to 0,2 I; A is recommended for DUT’s with NiMH batteries.

Compare the passive overcharge protection continuous battery-charging current to the
average charging current observed over the final 5 minutes from when carrying out the
active overcharge protection test procedure (S.4.2). If the average charging current is the
smaller of the two, the DUT has passive overcharge protection.
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S.4.4.6 Calculations

There are no calculations for the passive overcharge protection test.

S.4.5 Standby loss measurement

S.4.51 General

This measurement quantifies the standby loss of a DUT when not in use. If the standby loss is
substantial, it can affect the use of the DUT. The DUT shall be configured to best simulate
how it would be left in the home while not in use.

S$.4.5.2 Equipment requirements

An

requjrements in Table CC.2.

S$.4.5.3 Test prerequisites

Set
its LVD or, in the case of the DUT not having a LVD,
voltage threshold (see S.4.1).

If the
according to the DUT’s battery chemis

The
for 1

S.4.5.
The

b)

After] the batter@u
once the discharg

S.4.5.

mmeter (data-logging functionality is optional) and a timer. Eqy all’/meef the

he DUT’s battery to a 50 % state of charge. The DU s bs be discharged to
S i ction

ures

e procedures in the battery test
pe charging methods in K.4.3.1.

o If the DUT’s battery~ ' [ en use the procedures in the agtive

overcharge protection te . \ . solar module has not yet been tepted,
ated

arge

rded

following steps shall be followed.

bonfigure the DUT to simulate how it would be left in the home while not in use. Connect
all the included appliances to the product that can be turned off with an on/off switch. For
example, it is unlikely that a user unplugs a light point that has an on/off switch every time
he or she wants to turn off the light; it is more likely that the user will turn off the light
point via its switch. If the DUT does not have enough ports to connect all the included
appliances that have on/off switches, connect the appliances that are estimated to
maximize the standby loss. In addition, turn on/off system power switches on. For
example, if the DUT’s control box has a system on/off switch that connects the DUT’s
battery to the rest of the system, keep the switch in the on position. It is unlikely that a
user will turn the system’s power switch off when the system is not in use.

For DUT’s with separate solar modules, connect the DUT’s solar module. For all DUT’s
with solar modules, prevent light from reaching the PV material (e.g. cover the solar
module with an opaque dark cloth or turn the module upside down so that its PV material
is facing downwards over an opaque surface).
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c) Break the DUT’s circuit at the battery’s negative terminal, connect the current meter in
series, and ensure that all power buttons and switches on the DUT are turned off.

d) Wait 5 min to allow the DUT to stabilize. Then, over a 10 min period, record (or data-log)
the current draw at the battery’s negative terminal at intervals less than or equal to 1 min.

e) Report the average battery current draw over the 10 min data-collection period.
$.4.5.6 Calculations

There are no calculations for the standby loss measurement.

S.5| Reporting

Report the following in the charge controller behaviour test report.

o Metadata:

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

- DUT name;
- DUT model number,;
- name of test laboratory;
- approving person;
X thxo

- date of report approval.

e Results for tested DUT agspects for §

-1 presence

- active ov

o (oefficient of variation of n sample results for each DUT aspect tested (%).

e [UIs rating for aspects tested, if available.

e Deviation of the average result from the DUT’s rating for each aspect tested, if
available (%).

e Comments:
— individual comments, as necessary, for samples 1 through »

— overall comments, as necessary, for collective set of samples 1 through ». In particular,
include an assessment of the appropriateness of the charge control strategy given the
information available.

o Figures:

— plot of the PV module’s new, realistic-temperature 1-V curve with lines indicating the
presence of passive overcharge protection, if applicable.
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TA

Annex T
(normative)

Light distribution test

Background

Luminous flux and light distribution are two primary metrics used to assess the performance

of a Wmmmmnmmﬂ by a
sourfe) are appropriate for any type of light and are discussed in Annex k—Measuremeénts of
light|distribution are also appropriate for any type of light, with particular refeyance tq the
perfarmance of task lights that have focused light outputs.

The eam
task garily
"ideql, ex T
is in ucts
that

The

. mbient lighting,

e task lighting from a mounted or susp

o task lighting from a fixture placed on th

Ambjent lights, products rized
by measuring total lyminqus gngle
measurement may be qome
light$ may be consid hces
whefe it is not ihg is
apprppriate.

TasK d the
ilumii 1 m2
and |i ight or
susp

T.2

The |ighf\distribution test outcomes are listed in Table T.1.
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Table T.1 — Light distribution test outcomes

Metric Reporting units Related aspects Notes
Vertical and horizontal Degrees (°) 4.2.9.2 Full width half --
full width half maximum maximum (FWHM) angle
(FWHM) angles 4.2.9.3 Average light
distribution
characteristics
Usable area with Area (m?) 4.2.9.3 Average light Determined from a
illuminance greater than a distribution specified distance
specified threshold characteristics
Work surface illuminance Lux (Ix) 4.2.9.3 Average light Maximum paossible over
distribution testing surface

characteristics

Lumjnous flux Lumens (Im) 4.2.9.1 Average luminous

/@.ily obtained"'when using
flux output

i

4|2)

T.3 Related tests

The [light distribution test is related to the light outpdt test . [ the
multl-plane method described in 1.4.3 of Annex | or - bd in
[.4.2lmay be used to gather all needed data to g VHM
angles for ambient and suspended ta

T.4 | Approved test methods

T.4.1 General

UTs
Clear
sing

As djscussed above, thi
based on their expected use

or ich are de ed\fo be
multiple procedu

Furthermore, th (It oved methods for two of the three test procedures
(ambient and susp . of the approved options and their associated appafatus
are @lescribed in~I.4.14 hle N.2 summarizes the three different applications covered| the
apprpved i application, and the test outcomes for each of the apprpved

test methods

Each relevant employed in the light distribution test shall be completed on a sample
size |of twa~kf more™tHan one identical lighting appliance is included with the DUT Kit, it is|only
necgssary)to test one of each type of identical lighting appliances. Also, if the DUT]| has
mult|ple yunique lighting appliances, each unique lighting appliance shall be tested.
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Table T.2 — Summary of testing options for characterizing lamp distributions

Test method Application(s) Test outcomes

Goniophotometer Ambient light e Vertical and horizontal FWHM angles

or multi-plane

Suspended task light e Usable area with illuminance greater than a specified

Desktop task light threshold
e Luminous flux (see Annex |)

. Work surface illuminance

Illuminance on a Ambient light . Usable area with illuminance greater than a specified
plane threshold

ouUspernded ldsk Iiglll
. Vertical and horizontal FWHM a s, if determineld

. Work surface illuminance

Turn

table Ambient light e Vertical and horizontal F angles
Suspended task light

Humn
desH

d

[

. Worksurfac llu

inance on a Desktop task light e Usable area with {lumi e gheatex tha specif]
top threshold
m

The

a)

to the ground, and the vertical plane is the pla
izontal plane containing the point of maximum illuminance

following steps shall be followed before performing the tes ethod.

Determine the "horizontal" and "vefti ofanes for theC@Jr oges of the light distriblition

measurement, using the following guida|ine escfibe the ected orientation in thq test

report. Photographs or diagrams cah be \use ing the product orientation], but

dre not reqwred if the text descrlptln IS unax

1) t : omnidirectional and directed. If the
distribution of i iNg on>an imaginary sphere surrounding an
omnidirectional prod i i yiriance will occur at the equator and Iocal
minima will occ f & i fonal product, the maximum illuminance¢ will
occur at o occur at the other pole. Typical omnidirectjonal
light poi@ e bulbs; typical directed light points inglude
torches an ’

) oint, the horizontal plane is the plane of maximum

ne

. In
multiple possible choices of vertical plane, if the maximum

value \occurs at more than one point. In this case, the test laboratory
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< 1 J

>l o

J IEc
Figure T.1 — Horizontal plane fo i ing\&vyﬂz\;jngle and radial
Some directed light points have 'de
bottom surface cdauld deskio

d bottom surfaces. For example

case, the vertical plane is the planeg
e and the centres of the top and bd

horizont e

surfacesa@ye yjnt, and,'the hoyizontal plane is the plane perpendicular t¢ the

, the

nting and the power button coulf be

that
ttom
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%

IEC

termining/ FWHM angle

Figure T.2 — Horizonta
i a directed light point

and radial illuminance

4) For light points with Ro identifiable t ; the choice of horizontal and veftical

planes may be arbitrary

5) If the light poi : nsiopal array of light sources (e.g. LEDs)| and
multiple choices of\huarig d/onvertical planes are available following the apove
criteria, i ¢ 2 tQ align\the,light point such that the intersections of the

horizonta
configuratio

e array plane are lines of symmetry of the array
ple, if the product contains LEDs in a grid paftern,

ree-dimensional array of light sources (e.g. LEDs)| and
ontal and/or vertical planes are available following the apove
2”to align the light point such that the horizontal and veftical
f symmetry of the array configuration, if possible. For example, if

t.point contains four LED PCBs with outward-facing LEDs at 90° angles| the
verticakplane could be chosen to pass through the centres of two of the LED PCBS.

1) In-al*cases, the intersection of the horizontal and vertical planes should contain the
line’ segment that connects the centre of the light source with the point of maximum
ifuminance.

8) Sometimes, as in the case of LED bulbs, it can be difficult to determine whether a light
point should be treated as omnidirectional prior to conducting the test. In some cases,
it is necessary to perform the test with multiple choices of horizontal and vertical
planes. Generally, the radial distribution of illuminance in the vertical plane of an
omnidirectional product will have two local maxima at or near 90° and 270°. If a light
point is tested as directed but exhibits this characteristic, or if the horizontal and
vertical FWHM angles are greater than 180°, the possibility should be considered that
the light point should be tested as directed.

NOTE The terms "horizontal" and "vertical" are used for notational convenience; the horizontal and vertical planes
for the purposes of light distribution are not necessarily horizontal and vertical relative to the ground when the light
point is in use or when the measurement is being performed. The orientation of the light point in the laboratory
does not necessarily correspond to the product’s intended use.

b) Prepare the test sample for lighting evaluation as described in 1.4.1.
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T.4.2 Goniophotometer

A goniophotometer may be used to measure both the light distribution characteristics of a
light source and also the total luminous flux. Operation of a goniophotometer is beyond the
scope of this part of IEC 62257, and testing with a goniophotometer device should be
conducted according to the following standard test methods, with the DUT operated using the
average operating voltage as described in Annex I:

e CIE 084
o CIE 127
e |ESNALM-79.08

T.4.3 Multi-plane method

T.4.3.1 General

The [multi-plane method, described in 1.4.3, can be used to
chargcterize light distribution of ambient lights, suspended tas
For ¢haracterizing the light distribution of desktop task lighis
interjJded application, the illuminance on a desktop
appraprlate the mult| plane and |IIum|nance on

T.4.3.2 Equipment requirements

The following equipment is required. Equip

. lulti-plane test apparatus (describéd in Annex
e 0OC power supply.

lluminance meter.

=

e [C voltmeter or m

e« QOC ammeter@

T.4.3.3

The jproduct specificali - 2finé the distance(s) at which the usable area, work sufface
illumjiinance, i ion of illuminance are to be determined and the minimum
iIIurrjinanc to ! sable area calculation. Distances shall be specified ag the
distanc the X 'd surface to the centre of the light point. The DUT’s battery voltagg and
currgnt draw yonding to the average light output over the L, run time are required] The
DUT]|shall be prepared for lighting evaluation as described in Annex G. Before measurement,
the hattery of the shall be replaced by a DC power supply.

T.4.3.4 Apparatus

The multi-plane apparatus is described in 1.4.3.

T.4.3.5 Procedure

The test procedures for determining the ambient light characterization are the same
procedures as those used to determine total luminous flux and are described in 1.4.3.5. This
procedure needs only to be conducted once per test sample to gather all necessary
information needed to calculate luminous flux (as detailed in Annex |), usable area, work
surface illuminance, and FWHM angles. This test shall be completed on two test samples, i.e.
a sample size of two.
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T.4.3.6 Calculations

Since the multi-plane method requires the DUT to be positioned so that its centre point is at a
distance of 0,5 m from the lighting distribution grid surface, the measurements shall be
adjusted by performing the following calculations:

a) Correct for differences in measurement distance by adjusting the illuminance values to the
desired distance for only the measurements on the first surface
measured in the multi-plane method (i.e. the surface containing the point of maximum
illuminance). Use the following formula:

[ Y
Ev,adj :Ev,surf L “surf J
Yspec
Where
Hy adj is the illuminance adjusted for distance, in lux (Ix)
By surf is the measured illuminance on the grid surface,n [u
Yurf is the distance between the centre of the g T during the
test (0,5 m), in metres (m);

Vpec is the distance at which usable area rfaceNilluminance are tpo be

b) Qalculate the average of the illumj i sible
r i pnce
vlues in a four by three configurati $ the
C

UT’s work surface illuminance.

NOTH 1 The work surface dimensions were s ecterre pond to j .
nance™values~gqual to or greater than the speC|f|ed mini

mum
b1 of

mple

f the
imum
plot

ightest
face

data
e on
the inner surface of a virtual sphere centred on the DUT’s light source. These calculations are
only valid if the distance from the light source to the illuminance meter is at least five times
the longest dimension of the emissive surface of the DUT. If this condition is not met, the
polar plots shall be generated and FWHM angles determined using the goniophotometer
(T.4.2) or turntable (T.4.5) method.

g) Correct the original, measured illuminance values (E| ) for differences in measurement
distance by adjusting each measured illuminance value to a constant distance from the
DUT, using the following formula:

12 + 22 +y§urf

Ev,d = Ev,surf 2
R

where
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E,q4 is the illuminance adjusted to a constant distance from the light source, in lux
(Ix);

E\ surf is the measured illuminance on the grid surface, in lux (Ix);

X is the horizontal position of the illuminance meter relative to the centre of the
grid, in metres (m);

z is the vertical position of the illuminance meter relative to the centre of the grid,
in metres (m);

Ysurf is the distance between the centre of the grid surface and the DUT during the
test (0,5 m), in metres (m);

R IS _the distance at whnich the radial distribution of illuminance is_.19 be
determined (see T.4.3.3), in metres (m).

NOTH 2 The coordinate axes are oriented according to Figure 1.1, with the origin at ; that is,

at thg centre of the grid, x = 0, z = 0, and y = y_ . The numerator of the fraction i
metress,

NOTH

of valpes lying in the horizontal and vertical planes, as described in steps i) and j) bels

h) Next, correct for differences in measurement angl€

re

DUT’s light source, using the following formula:

ce, in
from the illuminance meter to the DUT.

3 Only those values that will be used in further calculations need to ¢ i , i e set

qlues

present the illuminance on the inner surface o the

E

¥ _ wvd

'v,sphere — cos @ —Fvd
where
B, sphere 1S the illuminance on the virtgal sp x (Ix);
H, 4 ong@ygonstant distance from the light source, ip lux
7 and
X f the
z grid,
Ykurf [ Al étween the centre of the grid surface and the DUT during the
R ance at which the radial distribution of illuminance is t¢ be

i) Qalculate the horizontal FWHM angle using the following steps.

1

Identify the illuminance values on the virtual sphere (Ev sphere) that lie on the horizpntal

2)

3)

4)

Bl Lo Hal tha ey o thaot +h briakht rf the
VIGIIU \PGIGIIUI L\J urs UIUUIIU} LIIGL IIIlUIOU\JLO uaure UUIILIU \JI LIIU UIIHII[UOL OUIIGUU I
1 m2 grid (Figure T.1 and Figure T.2). The point of maximum illuminance should fall on
this plane.

For each illuminance value in the horizontal plane, calculate the angle between the Y
axis (as defined in Figure 1.1, with the origin of the coordinate system at the DUT) and
the line connecting the DUT’s light source and the location of the illuminance
measurement. Tabulate the illuminance (£, spnere) @s a function of angle.

Calculate the half-maximum illuminance (E, 4,5), Which is half of the maximum value of
E, sphere iN the plane identified in step (1).

Linearly interpolate between adjacent illuminance values (as a function of angle) to

identify the regions over which the illuminance E, s nere is greater than £, /5.

Calculate the FWHM angle as the total angle subtended by the regions where E, ¢ypere
is greater than E| 4,,. If there are multiple regions over which the illuminance is greater
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u/ / / 119°
186° °

than or equal to £, 1/,, the FWHM angle is the sum of the angles subtended by all such
regions. If there are no points for which the illuminance is less than £, 4,5, the FWHM
angle is 360°. See Figure T.3 for examples.

IEC IEC
) Suspended task light with FWHM =419° OQmnid gl ambient light with FWHM =[335°
Key
E, ma Maximum illuminance (Ix)
E, 412 Half-maximum illuminanee (Ix)
NOTH The half-maximum illumi is di Wte dotted line. The illuminance exceeds E\ Lo in
the sijaded areas. The sum [of the a sibtended by the shaded areas is the FWHM angle. ’
Figur e distributions for two example DUTs,
ation of the FWHM angle
j) Tlo calculate the dle, repeat the previous step using the vertical plane
that intersect$ the S ghtest surface of the 1 m2 grid. (The point of maximum
iluminance the intersection of the horizontal and vertical planes.) Re¢port
horizontal and vextica } angles separately.
k) HRlot Lhe™xadia tion of illuminance in the horizontal and vertical planes on| two
separate_potar plo fe "horizontal" sweep includes the brightest measurement and all of
the meas 3 within the plane parallel to the ground during testing. The "vertical"

siweep includes the

T.4.

brightest measurement and all of the measurements in the planel that
normal to the "horizontal" plane. See Figure T.9 for an example of a polar plot.

llluminance on a plane method

T.4.4.1 General

In this test, an examination is made and a report given of the illumination level on a surface of
1 m2. This test measures the usable area and work surface illuminance. If the DUT’s light
distribution is sufficiently narrow, the FWHM angles can also be measured using this method.
To measure wider FWHM angles, or if plots of the radial illuminance distribution are desired,
this method may be used in conjunction with the turntable method (T.4.5). This test is
appropriate for ambient and suspended task lights; ambient lights with very wide-angle or
omnidirectional output should be tested using the goniophotometer (T.4.2), multi-plane (T.4.3),
or turntable (T.4.5) method.

T.4.4.2 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.
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e DC power supply.

e DC voltmeter or multimeter.
e DC ammeter.

e |lluminance meter.

e Lighting distribution grid testing surface.

T.4.4.3 Test prerequisites

The product spe0|f|cat|on shaII deflne the dlstance(s) at which the usable area, work surface

cent
and furrent draw corresponding to the average light output over the L#gNu
The | DUT shall be prepared for lighting evaluation as describad\ i
meagurement, the battery of the DUT shall be replaced by a DC po

shall be taken in a conditioned space such that the air temperatute_i

T.4.4.4 Apparatus

The |apparatus for this test consists of a 1 m2 meaglrement ta i -sppced
measurement points (spaced 10 cm apart), an illunji - i able
of mpunting the DUT at the specified distance fr Q T.4).
Test|ng shall be done in a completely DUT.
The |test operator should wear all-bl ment
surfgce.

Figure T.4 — Schematic of a task light suspended above an illuminance meter

T.4.4.5 Procedure
The following steps shall be followed.

a) Set the voltage of the power supply such that the voltage at the DUT is equal to the
average operating voltage of the battery (Annex M). Follow power supply guidelines in the
power supply set up procedure (Annex H).

b) If at the desired voltage the DUT will not operate in the desired setting, increase the
power supply voltage by increments of 0,05V until the DUT is able to operate in the
desired setting, then attempt to reduce the voltage to the desired level.

c) Position the DUT as shown in Figure T.4 so that the point of maximum illuminance is in
the centre of the grid. The distance from the DUT’s light source to the grid shall be equal
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d)

e)
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The following calculations shall be made.

a)

b)

e)

For
the
the

4.6 Calculations
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to the distance at which the usable area and work surface illuminance are to be
determined (see T.4.4.3). The DUT need not be suspended vertically; the measurement
grid may be on a horizontal or vertical surface.

Operate the DUT for at least 20 min at the desired setting before the first measurement is
started.

Measure illuminance at each of the 121 measurement points on the test plane. However,
illuminance need not be measured for the grid points at which the illuminance is less than
the resolution of the illuminance meter or less than 0,2 % of the maximum illuminance
reading on the grid.

Calculate the average illuminance over all possible regions of thé&.1 m4 gxi that
dre composed of twelve illuminance values in a four by three cg ion, imum
df the calculated averages is the DUT’s work surface illumin

CGount the number of illuminance values equal to or greats '\ ifig inimum
illuminance (see T.4.4.3). Each value corresponds tp i br of
Values by 0,01 m2 to obtain the total usable area (a_maxi S N2 is
gdchievable when taking 121 measurements)

Repeat step b) for a range of minimum illuminance yalues: . mple
of determining the usable area for a range of

Hlot the usable area as a functiorKof Mat the values for each df the
tested settings on the same plot. shall include the maximum
il

iluminance value for the DUT’s brighte ¢ >ee Figure T.7 for an example of g plot
lhowing usable area as a function i

(7))

grid.

Wno
=
®
Q
—_
®
Q
~—
>
=
®
®
=
3
®
>
7
O

DUTs with suffici from
illuminance d by
illuminance N the

innef surface of a are
only|valid if the di ) mes
the longest dimehgion © S the
FWHM angl \ q 4. .4.5)
metHod. i i the
FWHM 3 ), or
turntpble
f) Correct _the' m [ i i i i e by
ddjusting*each measured illuminance value to a constant distance from the DUT, using the
following formula:
.1'2+22+y2 I
Eyq :Ev,surf—2$u
R
where
E, 4 is the illuminance adjusted to a constant distance from the light source, in lux
(Ix);
E\ surf is the measured illuminance on the grid surface, in lux (Ix);
X is the horizontal position of the illuminance meter relative to the centre of the
grid, in metres (m);
z is the vertical position of the illuminance meter relative to the centre of the grid,
in metres (m);
Ysurf is the distance between the centre of the grid surface and the DUT during the

test (typically 0,5 m), in metres (m);
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is the distance at which the radial distribution of illuminance is to be
determined (see T.4.4.3), in metres (m).

The coordinate axes are oriented according to Figure 1.1, with the origin at the DUT’s light source; that is,

at the centre of the grid, x =0, z = 0, and y = y_ .. The numerator of the fraction in the formula is the distance, in
metres, from the illuminance meter to the DUT.

NOTE 2 Only those values that will be used in further calculations need to be corrected. Typically, this is the set
of values lying in the horizontal and vertical planes, as described in steps h) and i) below.

g) Next, correct for differences in measurement angle so that the illuminance values
represent the illuminance on the inner surface of a sphere of radius R centred at the
DUT’s light source, using the following formula:

h)

2,2, .2
v,sphere cosd vd R
where
v,sphere IS the illuminance on the virtual sphere, in lux (Ix);
H, 4 is the illuminance adjusted to a constant dis urce, in lux
(Ix);
7 is the angle between a line connecting il and
a line connecting the DUT and the centr [
X is the horizontal position of the ilfan f the
grid, in metres (m)
z is the vertical position of\the - i grid,
in metres (m);

Ykurf is the distance betwee grid surface and the DUT during the

test, in metre

R is the dists 6 thél distribution of illuminance is t¢ be

determined (s® i
Galculate the izo A ahglenusing the following steps:
1) Identify th on\the virtual sphere (£, spnere) that lie on the horizpntal
intersects the centre of the brightest surface of the
maximum illuminance should fall on this plane.
) lue ©on the horizontal plane, calculate the angle between tfhe Y
iqure> 1.1, with the origin of the coordinate system at the DUT) and
onnecting tHe DUT s light source and the location of the illumingnce
Jabujate the illuminance (E| synere) @s @ function of angle
3) alf-maximum illuminance (£, 4/,), which is half of the maximum valjie of
v,sphere | plane identified in step (1)

4) Linearly interpolate between adjacent illuminance values (as a function of anglg) to
identify the regions over which the illuminance E, s,pere is greater than £ 45.

5) Calculate the FWHM angle as the total angle subtended by the regions where E| ¢;qre
is greater than E| 4/,. If there are multiple regions over which the illuminance is greater
than or equal to EV 172, the FWHM angle is the sum of the angles subtended by all such
regions. If the illuminance at the leftmost or rightmost point is greater than E\ 112, the
FWHM angle cannot be determined using the illuminance on a plane method. See
Figure T.3 for examples.

6) To calculate the vertical FWHM angle, repeat the previous step using the vertical plane

that intersects the centre of the brightest surface of the 1 m2 grid. (The point of
maximum illuminance should be on the intersection of the horizontal and vertical
planes.) Report horizontal and vertical FWHM angles separately.
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T.4.5 Turntable method

T.4.5.1 General

This test measures the radial distribution of illuminance at a constant distance from the DUT.
The turntable method is suited for ambient and suspended task lights. This method may be

used in conjunction with the illuminance on a plane method to determine the FWHM angles,
usable area, and work surface illuminance.

T.4.5.2 Equipment requirements

O
o
N

The allowina aoiiinmaant 1o e e d [T H $ a
OowirTg— COqoTpT T o T o qum Tt g oTpTieT o oSTa

—

. urntable (see Figure T.5).

jww ]

C power supply.

e [lluminance meter.

e [C voltmeter or multimeter.
T.4.%9.3 Test prerequisites

The | product specification shall define the distarn istribution of
illumlinance is to be determined. The specified dista ce is € ificption
statds otherwise. The DUT shall be prepared forig 2 [ i x G.
Before measurement, the battery of Al 3 pply.
Measurements shall be taken in a e is
24 °C + 3 °C.

T.4.5.4 Apparatus

This|test is performed usihg a S .5). i able
and |illuminance is measured at the dIS 3 i i ificati the
centre of the DUT's I| i in a
completely dark ould
weal all-black cloth | the
centre of the DUT’g 4 test
and that the illumi ' the
DUT]|to positio [ eter at the point of maximum illuminance would result |n an
inacg¢urate WHM angle and radial illuminance distribution (for example,
if thg DUTAN idirectional’ambient light), the DUT or illuminance meter may be rais¢d or
lowefeddnstead, AS grnative to a turntable, an apparatus in which the illuminance meter

is rojated © Lionedat Points at a constant distance around a stationary DUT may be lsed.
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Figure T.5 — Schematic of turntable s

T.4.5.5 Procedure
The following steps shall be followed.

ltage at the product is equal t¢ the
and use it to power the DUT, which
hat the measured illuminance valugs lie
. ith the illuminance meter at the poipt of
maximum il supply guidelines in the power supply 9getup
drocedure ( : i the centre of the DUT’s light source tq the
illuminance 3 3 o the distance at which the radial distributign of

Q
~
Q (N
D
—
—
>
(0]
<
o
—
Q
«Q
D
@]
=
—
>
(0]

will/'not operate at the desired setting, increase the ppwer
ents of 0,05V until the DUT is able to operate at the degired

for atleast for 20 min at the desired setting before the first measurement

ilfvginance levels at least every 10° for the full 360° angle. Howgver,
eed not be taken for angles at which the illuminance value is known {o be

Ce at
the

if the FWHM angles are captured after measuring
: o e : : be

performed.

e) Repeat the procedure with the DUT resting at an orientation normal to the "horizontal"
orientation. This will allow measurement of a "vertical" sweep. A special apparatus may be
required to secure the DUT in this orientation.

T.4.5.6 Calculations
The following calculations shall be made.

a) Calculate the horizontal FWHM angle using the following steps.

1) Calculate the half-maximum illuminance (E, 1,5), which is half of the maximum
illuminance value from the horizontal sweep.
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2) ldentify the regions from the horizontal sweep over which the measured illuminance is
greater than E, 4/,. If the angular resolution of the measurements performed in 7.4.5.5
is coarser than 2°, linearly interpolate between measurements (as a function of angle)
to obtain finer resolution.

3) Calculate the FWHM angle as the total angle subtended by the regions where the
measured illuminance is greater than E, {,,. If there are multiple regions over which
the illuminance is greater than or equal to E, 1,5, the FWHM angle is the sum of the
angles subtended by all such regions. If there are no points for which the illuminance
is less than E| 4,,, the FWHM angle is 360°. See Figure T.3 for examples.

Equipment requirements
The following equipment is required. Equipment shall mee ) in Table CC.R.

e [C power supply.
e |lluminance meter.

e Llighting distribution grid testing surface.

T.4.6.2 Test prerequisites

The over
the 1 a f pd in
Anngx G. Before measur E bwer
supply. Measurements sha i re is
24 °C + 3 °C.

T.4.6.3 App@

Figure T.6 shows a
weall all-black clo

ktop light measuring setup. The test operator should
near to the measurement surface.

= -

IEC

Key
! Height of illuminance meter head and desktop light spacer

Figure T.6 — Side view of desktop light measuring setup

Testing shall be done in a completely dark space, except for illumination provided by the DUT.
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T.4.6.4 Procedure

The following steps shall be followed.

a) Set the voltage of the power supply such that the voltage at the product is equal to the
average operating voltage of the battery (Annex M). Follow power supply guidelines in the
power supply set up procedure (Annex H).

b) If at the desired voltage the DUT will not operate at the desired setting, increase the
power supply voltage by increments of 0,05V until the DUT is able to operate at the
desired setting, then attempt to reduce the voltage to the desired level (Annex M).

easurement plane of the iluminance meter (see Figure T.6).
im the manner that it would be used by the consumer, to the t

T.5 Reporting

Report the foIIov@

e Metadata:

— anber;
- _DUT setting;

test room temperature (°C):
g =77

— name of test laboratory;
— approving person;
— date of report approval.
e Results for tested DUT aspects for samples 1 through x:
— drive current (A);
— drive voltage at product (V);
— waiting time (min);
— vertical FWHM angle (°);
— horizontal FWHM angle (°);
— average usable area through L, (m2);
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— work surface illuminance (lux).

- 219 -

o Average of n sample results for each DUT aspect tested.

o Coefficient of variation of n sample results for each DUT aspect tested (%).

¢ Comments:

— individual comments, as necessary, for samples 1 through #;

— overall comments, as necessary, for collective set of samples 1 through n.

e Tables:

— table of illuminance values on the brightest "face" of the 1 m2 grid (see Table T.3 for

e Higures:

an example).

surface plots and/or polar plots (see Figure T.8 and Figu

plot of illuminated area as a function of minimum illuminance
example);

\\}inimum Usable
Illuminance measurements iuminance area
Ix r\ A Ix m?
36 | 173|210 | 245 | 266 | 278 2&& Q’,?\ 1@,7 Qe,é\)mﬁi} 10 1,21
6.9 221 [ 280|335 385411 |38 s3] 28] 2va [ 186 | | 20 1,06
0.6 | 27,1 | 35,8 | 44,4 | 52,7 | 547 | 616 435\\%7 N26,9 | 200 | | 30 0,69
4.1 [ 32,4 | 44,3 | 574 [ g9.3 | 74,3 68,4\ 5500 2o 5\ 52,0 | 23,3 | | 40 0,46
6.4 | 36,8 | 52,1 | 66,9< 82 @8,7 \SN 6.4 \4\9/? 354 | 25,1 50 0,34
7.4 | 38,2 | 54,5 | 7R 35\1 950 87} 69,5 [ 52,1 | 36,9 | 262 | |60 0,21
7.0 | 36,7 | 514 7 8%@ 87,&\%@@ 9| 494 | 340|243 |70 0,12
4.0 | 32,2 i&\dy;@s\ 66,7 70; E&\z 554 | 41,6 | 30,0 | 22,0 | | 80 0,09
0,8 | 26,8 | 35,743 "] a0 522 o3 | 416 [ 32,7 [ 251 [ 184 | | 90 0,01
73] 219 2{\6 36 \36\,9\\&1/ 359 | 31,4 | 25,6 | 20,2 | 15.4 | | 100 0,00
3.8 | 17, 3 2\\3 N25.6N 26,1 | 25.4 | 22,6 [ 18,9 [ 15,2 | 123
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v\
LN
AN e

W
A

Key
X Mjnimum illuminance (Ix)
Y Usable area (m2)

Figure T.7 — Example plot of usab unction 6f minimum illuminance
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Key

X Horizontal position (cm)
Y Vgrtical position (cm)
4

Ibminance (Ix)

Figure T.8 — Examp plot of light distribution from the brightest

d or illuminance on a plane method
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60°

30°

Lminance (Ix)

210°

Figure T.9 — Example of result
from the multi-p

240°

270°

g .

abble method

300°

O

plot of illuminance

IEC
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u.1

Annex U
(normative)

Physical and water ingress protection test

Background

Ingress protection (IP) testing determines the degrees of protection provided by the

enclpsures of @ DUT 5 components. T he 1P Tating Uses two numerats to define the degre
protgction. The first numeral identifies the degree the DUT has protection agaigst solid fo
obje¢ts. The second numeral identifies the degree the DUT has protectian against 'ingre
watefr with harmful effects.

This| test applies to any components of the DUT that confa elec
connections, including the primary components of the D \ g, and
appliances included with the DUT. Note that the test requi porénts ma
spedified based on the component category (fixed outégor, ~ grated, por
sepgrate, fixed indoor or PV module) as described 14 t2. AN-mqrexthan one ider
component or appliance is included with the DU 9 ach set of ider
appliances should be tested.

U.2| Test outcomes

The water exposure and physical ingress pratection autcomes are listed in Table U.1

Table U.1 — Watekex ure h alingress protection test outcomes

bs of
eign
5s of

rical
any
y be
able
tical
tical

N,
Metric Repor#in\g\lyu@s\ a\ted\aip\ect( Notes

1P2X

p ail 4.2.3 WI 12,5 mm diameter probe
ingress\protection
N

IP3X

Pa ail Mhysical 2,5 mm diameter probe

2.3.6 Physical
ingress protection —
solar module

IP5X

a il 4.2.3.5 Physical No ingress of dust
ingress protection
Shall be tested by a laboratory that has bee

4.2.3.6 Physical accredited to test according to IEC 60529.
ingress protection — Laboratories shall use the procedure in
solar module IEC 60529; no simplified alternative is
acceptable.

=7

422 4 \N ot

IPx1

im} [fail AL Y 1l P H IS
maosorrarn T.L. 9. 1T VVvatoT VUIllbally Ullppllly waltct
protection —
enclosure

4.2.3.2 Water
protection — circuit
protection and
drainage

IPx3

protection —
enclosure

4.2.3.2 Water
protection — circuit
protection and
drainage

Pass/fail 4.2.3.1 Water Direct sprays of water from within 60° of vertical
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Metric Reporting units Related aspects Notes

Modified IPx4 Pass/fail 4.2.3.4 Water Splashes of water from any direction
protection — solar
module

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

accredited to test according to IEC 60529.

4.2.3.2 Water Laboratories shall use the procedure in
protection — circuit IEC 60529; no simplified alternative is
protection and acceptable.
drainage

U.3| Related tests

Anngx U is related to the level of water protection annex (Annex V)

U.4| Procedure
u.4. General
The |[IP class may be assessed either by sending to a

labofatory that has been accredited to test a j the
IP clpss according to the methods bel6
the DUT component shall be tested by
to IEC 60529. When testing for IPx5
IEC $0529; no simplified alternative is

U.4.2
IEC 60529

U.4.2.1 General
Samples are se@

PO to
detefmine the passjn
U.4.2.2
Many intg ould

be samples the

This|test is destructivex Do not perform any additional tests on the samples after testing.

For yatfer-ingress testing, specify to the laboratory that has been accredited to test accofding
to IHC 60529 how the DUT component shall be oriented during testing. It shall be orientéd in

the way that the DUT component is most likely to be used.

NOTE The test used to assess solar modules for ingress of water with harmful effects is modified from the test
described in IEC 60529. The modified IPx4 assessment for water ingress protection follows the same procedure to
test for IPx4 as described in IEC 60529 with the exception of the angle of spray. In IEC 60529, the solar module be
sprayed at angles +180° from vertical, while in the modified method described below the solar module is sprayed at
angles £90° from vertical.

u.4.3 Simplified IP inspection for ingress of solid foreign objects

U.4.31 General

The DUT component is visually inspected for protection against ingress of solid foreign
objects to determine the passing or failing for the desired IP requirement. This method may
be performed to estimate IP ratings IP2x and IP3x.


https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

IEC TS 62257-9-5:2016 © IEC 2016 - 225 —

U.4.3.2 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.

2,5 mm diameter rigid probe or 12,5 mm diameter rigid probe.

Camera.

U.4.3.3 Test prerequisites

This test is destructive. Do not perform any additional tests on the sample after testing. The
sample tested should have not been altered in anyway.

U.4.3.4 Apparatus

No apparatus is required for this test.

U.4.3.5 Procedure

efore the measurement, be sure that the DUT compone that
the DUT component requires passing IP2x,| se DUT

xplore the DUT component’s entite stfad ‘ robe.

the 12,5 mm probe can enter a“Rart™\Q buch
lectronic components, electrical cg ions ated

{ the 2,5 mm probe £an\en 3 ains
electronic compon acti ated
to fail the IP3x asse

f) I the probe camente e j is not considered a failure, unless it can énter
the DUT’s e suré ~ xtern hphs
nd text.
U.4.3.5.2
PV modules that ha ) b 1215
serigs neéuv S er of
the DU epted\if the tests were performed at a laboratory accredited to pefform

the tpsts bya

a)

b)
c)
d)

ecbgnizedvaccrediting body.

efore the” measdrement, be sure that the solar module is properly functioning and| that
the ehclosure and/or junction box has never been opened previously.

o'estimate IP3x, select the 2,5 mm probe.

Explore the solar module’s entire surface to test for penetration with the selected probe.

If the probe can enter a part of the solar module’s enclosure that contains electronic
components, electrical connections or circuits, the solar module is estimated to fail the
IP3x assessment for ingress of solid foreign objects. If the probe can enter an external
jack, this is not considered a failure, unless it can enter the solar module’s enclosure
through the external jack. Document any failures with photographs and text.

NOTE Since the solar module junction box is not opened until the enclosure inspection steps below, it is not
always possible to determine whether the DUT passes or fails this test until after the enclosure inspection steps
are performed.

Enclosure inspection: Open the junction box or PV enclosure of the solar module to
determine if a circuit board or other sensitive electronics are present. (This can be
destructive.) If no circuit boards or sensitive electronics are present or if the junction box
or PV enclosure is completely potted with silicone or similar sealant, the solar module is


https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

- 226 — IEC TS 62257-9-5:2016 © IEC 2016

estimated to pass for protection from water ingress and the tester does not need to assess
the solar module for water ingress. Simple screw terminals or a single diode, not soldered
to a circuit board, need not be considered "sensitive electronic components". Any printed
circuit board shall be considered "sensitive".

e) If a circuit board or other sensitive electronic components are present within the junction
box or PV enclosure, the water ingress test should be conducted on a new solar module
sample that has not been opened.

U.4.3.6 Calculations

No calculations are made for the ingress of solid foreign objects IP test performed through
visudlinspection.

u.4.
U.4.4.

mful
nent.

NOTH E test
Lre to
rayed

w the>DUT is sprayed at angleqd +90°

ny additional tests on the sample after testing| The
aftered in anyway.

that

|t is suff|C|entIy charged to check for functionality during the test.

b) The DUT component should be oriented in the way that it is most likely to be used.
Reference the product’'s packaging, user’'s manual, and/or website to determine the
orientation in which the DUT component is most likely to be used. Record the selected
orientation.

c) If the DUT component requires passing IPx1, sprinkle water from the controlled water
source over the DUT component so that the water drops are vertical to the DUT
component. The water flow rate should be close to 1 mm/min. Let the water drip over the
DUT component for 10 min while rotating the DUT component at approximately 1 rpm
about its vertical axis. The distance between the water source and DUT component should
be approximately 0,2 m.

d) If the DUT component requires passing IPx3, spray water from the controlled water source
over the DUT component in all practical directions at an angle less than or equal to 60°
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e)

f)

U.4.4.5.2 Procedure for testing a product’s external solar module((if applicable)

from vertical. The water flow rate should be close to 10 I/min. Spray the water over the
DUT component for approximately 1 min per square metre of enclosure surface area for a
minimum of 5 min. The distance between the water source and the DUT should be
between 0,3 m and 0,5 m.

After sprinkling or spraying water over the DUT component, dry the enclosure’s exterior
with a towel without moving the DUT component from its orientation during testing.

Enclosure inspection: While keeping the product in the same orientation from testing, open
the enclosure with the proper screwdriver(s) or other devices. If any water is found within
any compartment holding electronic components inside the enclosure, the DUT component
does not pass the required IP class for ingress of water with harmful effects. Document

with-nhotoaranhe and taxt
VW rtrprotogtaprtoarta—text

PV modules that have been tested according to and meet all requirg j b (all
partg), whichever part is applicable, need not be tested using this proceduiie.\Jesiresults

provlded by the manufacturer of the DUT may be accepted if
laboratory accredited to perform the tests by a recognized acc

b)

c)

at a

Be sure that before the measurement, the junction boxof S ' solar
module has already been opened to determine i , gitive
dlectronics are present. i i i gitive
dlectronics are present or if the junction box 's completely otte with S|I|cone or similar
dealant, the solar module passes for prot fects
gdnd the tester does not need to a e i

Before the measurement, be sure that
the enclosure and/or junction box ha

Hlace the solar module with the a face
that is tilted at a 10° ) bd in
the least favourable oxienta e/ The placement is intended to resemble
common rooftop ingt possibility that water would run behing the

nmodule. This will shed by allowing the PV cord to rest undef the
ffame as co
NOTH 1 The least favq QN Al pically the one in which the cable exits the junction box dn the

upslope side.

IEC

Key

1

Solar module cable

2 Solar module

3
0

d)

Flat surface

10° incline
Figure U.1 — Side view of the apparatus for testing a DUT’s external
solar module for protection against water ingress
Spray water from the controlled water source over the solar module in all practical

directions (at angles up to 90° from vertical). The water flow rate should be close to
10 I/min. Spray the water over the solar module for approximately 1 min per square metre
of enclosure surface area for a minimum of 5 min. The distance between the water source
and the solar module should be between 0,3 m and 0,5 m.
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e) After spraying water over the solar module, dry the solar module’s exterior on all sides
with a towel without tilting the solar module.

f) Open the junction box or the solar module’s enclosure protecting its electronic
components with the proper screwdriver(s) or other devices. (This can be destructive.)

NOTE 2 Some external solar modules do not have a typical junction box, but rather its connections are within an
enclosure around the module itself.

g) After opening the solar module’s junction box or enclosure, note if there are any unsealed
penetrations around the solar module’s frame through which water reaches the active
material of the solar module.

, the
ress

any
ass,
ptely
DN is
ergy
bugh

abelling or consumer-facing documentation.

U.4.4.6 Calculations

No g¢alculations are made for the ingress of med

throygh visual inspection.

U.5| Reporting

Report the following in th izal ingress protection test report.

o Metadata:

- reportna
- procedure(s)

— IP rating for the ingress of solid foreign objects;

— IP rating for the ingress of water with harmful effects;

— pass/fail for the IP rating for the ingress of solid foreign objects, if applicable;

— pass/fail for the IP rating for the ingress of water with harmful effects, if applicable.
e Comments:

— individual comments, as necessary, for samples 1 through #;

— overall comments, as necessary, for collective set of samples 1 through n.
e Figures:

— photographs to evidence the ingress of solid foreign objects or water, as necessary.
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VA

Annex V
(normative)

Level of water protection

Background

The enclosure of a solar lighting product can prevent water and solid foreign particles from

coming T contact with intermal efectronic circuits, COMponents, WITES, and battery comporents

(elegtronic components). The degree of protection provided by the enclosure is detefmined

throgygh ingress protection (IP) as outlined in Annex U. IP testing does not, howeyver; asisess

the gctual or potential damage caused to electronic components by w

Altennate means of protection exist for electronic componen hese

alternate means can allow manufactures to reduce the c the

conslumer, ex V

outlines procedures for assessing overall water exposure Sults

combined with alternate protection means.

Anngx V does not attempt to characterize the da gitive

elecfronic components. Rather, . iHood,

during the service life of a product, 1 Unp i gctronic components will be

expdsed to water that could negatively i

V.2 | Test outcomes

The procedures in Annge evel.

The four levels are:

a) No protectio yater
gxposure.

b) @ccasional rai

c) Hrequent

d) Rermanent rooftop instalia uct’s
qolaymodule

e) Rermanent- dutdgo rain
without da

The water exposure and physical ingress protection test outcomes are listed in Table V.1.
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Table V.1 — Water exposure and physical ingress protection test outcomes

2016

Metric Reporting units Related aspects Notes
Overall level Qualitative (from | 4.2.3.1 Water protection — This is the level of water protection that is
of water list above) enclosure achieved when considering user
protection . instructions and labels in addition to the
4.2.3.2 Water protection — technical elements of the product.
circuit protection and
drainage
4.2.11.1 Product and
manufacturer information
4.2.2.7 Packaging and user’s
manual information
Technical Qualitative (from | 4.2.3.1 Water protection —
leve| of water | list above) enclosure of
protgction . d
4.2.3.2 Water protection —
circuit protection and
drainage
4.2.3.4 Water protection —
solar module
4.2.11.1 Product and
manufacturer information
Enclosure- Qualitative (from | 4.2.3.1 Water protection his only Wthe IP rating of the
only|level of list above) enclosure nclosur
watgr
protéction 4.2.3.4 Water proigction
solar moqule
~__~
V.3 | Related tests %
Anng i€al ingress protection test (Annex U) and
visual screening (Anne
V.4
The cally done by an organization with broad experienge in
the ¢ dingtechnical and field experience.
Asse e technical level of water protection should be completed by an
orga e in product design, failure analysis, energy systems, and geperal
engi
Assgssments of the overall level of water protection (incorporating consumer labglling
information) should be completed by a committee with expertise in communication and| end
userlbehaviour in the nff-grid Iighting market

V.5 Procedure

V.5.1 General

The following procedures establish a product’s level of water protection. All of the procedures
in Annex V require an IP test result as specified in Annex U. Additional factors, such as

product labelling or specific product design features,

determining the level of water protection.

may also be considered when
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V.5.2 Level of water protection for enclosure only
This procedure uses a product’s IP rating, and only its IP rating, to determine the level of

water protection. No other tests are required. The level of water protection by IP rating is
determined according to Table V.2.

Table V.2 — Enclosure-only level of water protection requirements

Enclosure level of water protection IP rating requirement
No protection IPx0
Frequent rain IPx3 f\
Permanent rooftop installation for PV modules Modifie 4 ~
Permanent outdoor exposure

from vertical, while the modified method described bel
sprayed at angles +90° from vertical.

V.5.3 Level of water protection from technica
V.5.3.1 General

n the
oint.

This|procedure describes an assessme
level of water protection that is achieve
The pspects included in thi

]
—

he enclosure,

rcuit design and g

d
. 'nr[ternal draini

anufacturing prg

e O
The the
tech field
expdgrierce,

Prod ding
to T4

Table V.3 — Technical level of water protection requirements

Technical level of water Requirement
protection
No protection N/A
Occasional rain Assessment indicates the enclosure and other

technical aspects will protect from occasional rain,
equivalent to IPx1 protection.

Frequent rain Assessment indicates the enclosure and other
technical aspects will protect from frequent rain,
equivalent to IPx3 protection.

Permanent rooftop Assessment indicates the enclosure and other
installation for PV modules technical aspects will protect from permanent
outdoor exposure in the context of a rooftop
installation, equivalent to a modified IPx4
protection.
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Technical level of water Requirement
protection
Permanent outdoor Assessment indicates the enclosure and other
exposure technical aspects will protect from permanent

outdoor exposure, typically requiring an enclosure
with at least IPx3 protection and additional circuit
protection.

V.5.3.2 Gathering product design information from lab testing

Results and observations from the following tests are relevant for this assessment:

nnex U (physical and water ingress protection test);

nnex F (visual screening).

bntal

V.5.3.4
V.5.3.4.1 General

The | manufacturer is responsible and

nical

a) the

b) Hhotographs of\vids

c) 9Ypecification e
nent
bn.
rcuit

a) printed circuit boards,

b) component solder joints,

c) wire to board solder joints,

d) wire to board connectors,

e) wire to battery terminal solder joints,
f) wire to battery terminal connectors,
g) LED components, and

h) switch components.
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V.5.3.4.3 Manufacturing quality control information

The manufacturer should describe quality control processes that are in place to ensure
consistent application of coatings, use of gaskets, etc.

V.5.3.4.4 Water resistant coatings

Polymer coatings on printed circuit boards, wire solder joints, connectors, and electronic
components have been shown to reduce or eliminate the negative effects of water exposure
to live electronic circuit elements. In order to be effective, these coatings shall be properly
applied to clean substrates in a quality controlled manufacturing process.

V.5.3.4.5 Novel design approaches

Othgr means are available to protect electronic components from age.

For gxample, the product could be designed to allow water to dra not
collelct on circuit components. These novel approaches shall be y the
manufacturer with supporting documentation justifying a level & ined
in Tgble V.3.

V.5.3.5 Assessment of technical level of water prote

The final assessment of the technical level of water protedti from
eacH of the sources listed above.

The jassessment details should include s on

a pigce by piece basis. Reference sho
supplied data. See Table V.4 for a
confprmal coatings and sili ‘

here appropriate to the manufacturer
where the manufacturer is ysing

Table V.4 — Example riital rting technical level of water protedtion

e
Circuit comp t etho c}\> Manufacturer Notes
protecti reference material
Prinjed circuit boards/\< /t'xmfo}w tixg Pcb_coating1.jpg
Comjponent solder j intg\ \S‘\OMaI yating Pcb_coating2.jpg

Wirg to board sdlder joints Non Wire to board solder joints pre
not sealed or encapsulated

N
Wirqg to @N\{m&@g N/A None used

Wirdg to wire\wqr%&or& N/A None used

Wirqg to battery termigal Silicone encapsulant Battery_coating1.jpg
soldpr joints

Wirg torbattery terminal N/A None used

connectors

LED components Case design LED_lens1.jpg Manufacturer statement
Switch components None Switch is not sealed

V.5.4 Overall level of water protection
V.5.4.1 General

The overall level of water protection assessment accounts for consumer labelling and
instructions in combination with either the technical or enclosure-only level of water protection.

If appropriate consumer information is provided, the level of water protection is increased
relative to the technical or enclosure-only findings.
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This assessment cannot result in an increase to the permanent outdoor exposure level, since
products that are permanently mounted outdoors are not protected from water by the end user.

Table V.5 lists the requirements for assessing the overall level of water protection.

Table V.5 — Overall level of water protection requirements

Enclosure-only level of water protection

Technical level of water protection Overall level of water Overall level of water
protection without protection with consumer
or consumer labelling labelling

No grotection Same Occasional rain
Occgsional rain Same ( Freq\e\nt fain

N
Frequent rain Same /\< Nm}\

Permanent outdoor exposure Same /\

Perrhanent rooftop installation for PV modules Same \ &a}‘i >

s

V.5.4.2 Assessing consumer labels and information

V.5.4.2.1 General

Subglause V.5.4.2 describes a framewo 3 SUTg co@;me labels and instruction
apprppriateness.

The |overall requirement for consumer— tructions is that the communic
strategy should be designed and implems typical user understands both
degree of protection from wWhat they should do to maintain

product in an instance of

The factors to consider a

e |language an

° rominence of j

Informatie

Poteptialdocations (not inclusive) of information:

° abels and pictograms on packaging.

s for

htion
the
the

ould

e Instructions in the users manual.
¢ Information on the warranty card.

e Advertising and media.
V.6 Reporting

Report the following in the Equivalent IP water exposure protection report.

e Metadata:
— name of test;

— procedures used to qualify for level of water protection (IP rating, labelling and/or

product design);
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— DUT manufacturer;

— DUT name;

— DUT model number;

— name of test laboratory;

— approving person;

— date of report approval.
¢ Main findings:

— overall level of water protection;

technical level of water protection;

enclosure-only level of water protection.

[ ]
(@)

upporting information:

- IP rating for enclosure;
- description of other technical approaches (if applicable)

and steps to protect the product.
Manufacturer supplied data (Include all manufact

e Assessment of manufacturer supplied data.
d

omments:

manufacturer demonstrating an

9,

al wafer prote

N the test report).

- individual comments, as necessary ific material provided by

ction

the

the
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Annex W
(normative)

Mechanical durability test

The mechanical durability test captures a DUT’s robustness in withstanding the rigors of

and
t (if
L Six
dropp iring
the switch and connector test, each switch and/or connectox of cled
1 00p times. The gooseneck and moving part test is only, with
googenecks/moving parts, and it requires the gooseneck/m o be
bent|1 000 times through its feasible range of usage. TF ng a
2 kg z without connegtors)
the DUT sample is
exami hazards.
wW.2
The
I\%n\ ability test outcomes
Mety‘é\ \ > R&Qr g @lts Related aspects Noteds
Dropg test sample fu Y%o \ 4.2.3.7 Drop resistance -
Dropg test user safety ard \,déscription 4.2.3.7 Drop resistance --
present
Drop test sam/lé\d{m ge Yes/no, description 4.2.3.7 Drop resistance --
Switgh and.con ectort Cycles 4.2.3.9 Connector durability --
achipve . .
4.2.3.10 Switch durability
Switch and co ector test s\\(ple Yes/no 4.2.3.9 Connector durability --
functionality . -
4.2.3.10 Switch durability
Switch and connector test user Yes/no, description 4.2.3.9 Connector durability -
safefy hdzard(s) present ) .
4.2.3.10 Switch durability

Switch and connector test sample
damage

Yes/no, description

4.2.3.9 Connector durability
4.2.3.10 Switch durability

functionality

part durability

Gooseneck/moving part test cycles Cycles 4.2.3.8 Gooseneck and moving
achieved part durability
Gooseneck/moving part test sample | Yes/no 4.2.3.8 Gooseneck and moving --

Gooseneck/moving part test user
safety hazard(s) present

Yes/no, description

4.2.3.8 Gooseneck and moving
part durability

Gooseneck/moving part test sample
damage

Yes/no, description

4.2.3.8 Gooseneck and moving
part durability

Strain relief time achieved for each
weight and strain angle

Seconds (s)

4.2.3.11 Strain relief durability
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Metric Reporting units Related aspects Notes
Strain relief test sample Yes/no 4.2.3.11 Strain relief durability -
functionality
Strain relief test user safety Yes/no, description 4.2.3.11 Strain relief durability --

hazard(s) present

Strain relief test sample damage Yes/no, description 4.2.3.11 Strain relief durability -

W.3 Related tests

Anngx W is not related to any of the other annexes.

W.4| Procedures

w.i4n Drop test
w.4n.1 General

The DUT sample is dropped on six different sides from o a level congrete

surfgce and examined for functionality, user safety ha

W.40.2 Equipment requirements

The pamera is required.

w.4n.3 Test prerequisites
At the start of the drop tést, NG m&hall be minimally altered (ideally unaltefed),
fully [functional, and haye sufficie {for functionality throughout the test.

If the DUT samplgs\h S oxcomponents, determine an appropriate order td test
the parts that -@. 3 . DUT samples or sample parts that are intehded
to be stationary (&.g ’ , lamp units intended to be mounted) and PV

modules do not ng Y Portable DUT samples or sample parts (e.g. torghes,
lantgrns, desktop drop tested.

This|test i Ve carry out additional tests with the tested samples.

w.4Nn.4

Chogse an‘approprigte location to perform the drop test. The location should have a sm¢oth,
level contrete surface with ample space to avoid personal injury from a DUT projectile |(e.g.
glas$ and/or plastic shards). A height of 1 m shall be established from the ground to begin the
dropt

W.4.1.5 Procedure
The following steps shall be followed.

a) Drop the DUT sample six times from a height of 1 m — once on each of the six "faces" of
the product, taking care to drop the DUT sample on parts deemed mechanically weak (e.g.
handles, loose parts). Using the three-dimensional system shown in Figure W.1, the DUT
should be rotated after each drop as follows: The DUT sample is rotated by 90° along the
x-axis following each of the first three drops, rotated by 90° along the y-axis from its initial
drop orientation for the fifth drop, and rotated 180° along the y-axis from its fifth drop
orientation for the sixth drop.
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Z
A
|
X
Figure W.1 — Three-dimensional Cartesian coordinaté rop test referenjce

etionality, the presenge of
and damage and record the
fal damage (minor scrapgs or
ack in place) shall not be noted;|only

b) After each of the six drops, exa
ser safety hazards (e.g. glass
bservations with descriptions and

O C

-]

W.4.

No ¢

w4,
W.4.2.

Each TP e i and/or connector is cycled 1000 times and examined for
functi

W.4.2.

A camera is reguired.

W.4.2.3 Test prerequisites

At the start of the switch and connector test, the DUT samples shall be fully functional and
have sufficient charge to check for functionality throughout the test.

This test is destructive. Do not carry out additional tests with the tested samples, with the
exception of the switch and connector test, the strain relief test, and the drop test (if the DUT
samples are still functional after the switch and connector test).

W.4.2.4 Apparatus

No apparatus is required for the switch and connector test.

W.4.2.5 Procedure

The following steps shall be followed.
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a)

b)

W.4.2.6 Calculations
No cplculations are made for the switc an@n

W.4B3 Gooseneck andyoving part\test
W.4.3.1 General

If agplicable, e
feasible range of usa

W.4.8.

A ca

W.4.38.

Cycle each of the DUT sample’s unique switch(es) and/or connector(s) 1 000 times. This
test can be done manually or by using a mechanical device. A unique switch or connector
is one that is not identical to any other switch or connector of the DUT. If the DUT has two
or more identical switches or connectors, only one of those identical switches is
considered unique and shall be cycled. A cycle consists of a complete function of the
switch or connector’s performance (e.g. a push button completes one cycle of its function
each time it is pushed and released regardless of whether the DUT changes light output
settings over different cycles. A rocker switch completes one cycle of its function after it is
rocked through all options, possibly toggling the DUT’s light output through multiple
settings).

If the DUT has at least two identical switches or connectors and more than one DUT is
eing tested (e.g. six DUTs are tested using the QTM), the selection of the unique~syitch
r connector to be tested within the set of identical switches or conngctors on any, s|ngle
UT shall rotate between the identical switches or connectors (e.g\i 5 SiX

igentical barrel plug sockets and the product is undergoing QTM jgsting,(ea ) ould

I[f damage is observed during the testing, record the observaii Vit i and
hotographs. Superficial damage (minor scrapes or can
asily be put back in place) shall not be noted; only and
on-superficial.
ontinue testing until the product fails to function, a user-5s (e.g.

short circuit), or 1 000 cycles are achieved. enti ; y be
bserved during testing (e.g. damage to a P, ale i heck

pu©)

ck/moving part is bent 1 000 times through its

At the start of‘the gadseneck and moving part test, the DUT samples shall be fully functjonal

and have sufficient charge to check for functionality throughout the test.

This Test 1s destruciive. Do not carry out additional tests with the tested samples, with the
exception of other destructive tests (if the DUT samples are still functional after the
gooseneck and moving part test).

W.4.3.4 Apparatus

No apparatus is required for the gooseneck and moving part test.

W.4.3.5 Procedure

The steps shall be followed.

a)

Bend the DUT sample’s gooseneck/moving part 1 000 times through its feasible range of
usage (this can be done manually or by using a mechanical device).
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b) If damage is observed during the testing, record the observations with descriptions and
photographs. Superficial damage (minor scrapes or "popped off" components that can
easily be put back in place) shall not be noted; only note damage that is permanent and
non-superficial.

c) Continue testing until the product fails to function, a user safety hazard develops (e.g.
short circuit), or 1 000 bends are achieved.

W.4.3.6 Calculations

No calculations are made for the gooseneck and moving part test.

W.4.|: Strain relief test
1

W.4.4. General

If applicable, each DUT samples’ permanent cable ends (i.e. cable
are gubjected to a 2 kg weight for 60 s at various strain angles.

tors)

W.4.4.2 Equipment requirements

The following equipment is required. Equipment shall n Table CC.R.

. amera.

d
e (lamp or other means of holding DU
e (alibrated 2 kg weight.
e Hrotractor or other means of deter
q

. topwatch.

W.4.4.3 Test prerequ
At the start of the stra

functional and t U7
the tpest.

This
exce
test

ples and their PV modules should be|fully
nt charge to check for functionality throughout

out additional tests with the tested samples, with the
ctor test, the drop test, and the gooseneck and moving| part
modules are still functional after the strain relief test).

W.4.4.

U

A clé meaxys of securely holding a 2 kg weight and the DUT and/or the DUT’p PV
mod qui

W.4.4:5 Procedure

The following steps shall be followed.

a) Determine which DUT cable ends are permanently attached (i.e., do not have a connector
end) to the DUT and/or PV module.

b) Clamp the DUT, DUT component, or PV module in place and attach the 2 kg weight to the
cable so that the strain angle (y) is 0° relative to the direction from which the cable
protrudes from the DUT, DUT component, or PV module (see Figure W.2).
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Key
y Cable strain angle (°)

Figure W.2 — Cable strain angle (
junction box (left)z

c) Observe the DUT, DUT component
DUT component’s, or PV module’s
safety hazards. Superficial dam
asily be put back in pla

e) Repeat step b):h
W.4.4.6 Calculation

No chglculations a

physical damage, and the pres
or "popped off" components tha

Report the in the‘'mechanical durability test report.

o Metadatas:

- eport name;

UT’s,
ence
can
and

a).

prnﬁndJrn/e\ ||enr|

— DUT manufacturer;
— DUT name;
— DUT model number;
— name of test laboratory;
— approving person;
— date of report approval.
o Results for tested DUT aspects for samples 1 through #:
— drop tests:
a) functions after each drop (pass/fail);
b) no damage present after each drop (pass/fail);
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no user safety hazard present after each drop (pass/fail).

switch/connector tests:

a)
b)
c)
d)

cycles achieved for each switch and/or connector;
functions after test (pass/fail);

no damage present after test (pass/fail);

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

gooseneck and moving part test:

a)

cycles achieved for the gooseneck/moving part;

b)
c)
d)

strain relief test:

a)
b)
c)
d)

omments:

functions after test (pass/fail);
no damage present after test (pass/fail);
no user safety hazard present after test (pass/fail).

time achieved for each strain angle (s);
functions after test (pass/fail);
no damage present after test (pass/fail);

no user safety hazard present after test (

overall comments, as necessary, e test.



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

IEC TS 62257-9-5:2016 © IEC 2016

— 243 -

Annex X
(informative)

Reserved

Annex X is reserved as a placeholder.

3

@%
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Annex Y
(informative)

Photometer box for relative luminous flux measurements

Y.1 Background

Annex Y includes plans and instructions for building a photometer box (Figure Y.1 and

luminous flux of lighting products. Photometer boxes can be built for n{
intedrating spheres or similar equipment.

The |pox is a cube that is painted with high-reflectivity, matte white\p
placgd in the centre of the box either by hanging from the top
metqgr is placed in one of the corners with a baffle blocking dite
the iJluminance meter only "sees" reflected light, the mea

timelare less sensitive to the arrangement of the lightingdeyice

For @ given product in a fixed orientation, the r
propprtional to the luminous flux of the BUT b
The |[same photometer box and illund

diffefent boxes and illuminance meters v

FigummmmT
meagure the run time or lumen maintenance of lighting products, bytmat the Dlute

d to

than



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

IEC TS 62257-9-5:2016 © IEC 2016

Y.2

Plan

Plans

5 for a photometer box are given i

— 245 —
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Dimensions in centimetres
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Figure Y.3 — Photometer box dimensions
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Dimensions in centimetres
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Figure Y.4 — Photometer box assembly pieces and list of materials
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Instructions for construction

The following steps shall be followed.

a)

b)

Cut the pieces in Figure Y.4 to the dimensions shown in Figure Y.3 — Use a table saw if
available.

Pre-drill pilot holes on 65 cm x 60 cm wall pieces.
Apply glue along 2,5 cm x 60 cm area of wall pieces with pilot holes.

Use four clamps (one at top, one at bottom for each side) to hold the four walls together
s shown on in the top view of Figure Y 3

rive finish nails into pre-drilled pilot holes.
llow 12 h for glue to cure.

emove clamps.

heck butt joints for structural integrity.
pply glue to bottom edges of walls.

lign and clamp bottom piece to walls.

llow 12 h for glue to cure.

emove clamps.
heck for structural integrity.

ut 4 cm x 4 cm feet (as shownNp f ) and glue to four exferior
orners of bottom piece. The weight \ hold the feet in place yhile
ne glue cures.

pply glue to 2,5 cm width of "top r

emove clam
heck for str (¥

Aw if

5t all

X as

C
A
F
d
A
A
A
F
d
d
C
t
A
Hlace "top rim" pieces\Q
A
R
d
C
a
d
b
A
P
A
shownin'top view.
¢

utplastic screens and drill holes for insertion of dowels.

Drill holes at appropriate angles and locations for screen dowels, refer to top view
(interior).

Insert screen dowels into holes in photometer box walls. No glue should be required.

aa)Place top lid piece onto photometer box.

bb)Align hinge as shown in top view (lid).

cc) Pre-drill pilot holes and attach hinge with wood screws.

dd) Pre-drill hole for handle (as shown in top view) and attach to lid.

ee)Paint all interior surfaces of photometer box with white emulsion paint, matte finish.

Several light coats are recommended (at least five coats).
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Annex Z
(informative)

Photometer tube for relative luminous flux measurements

Z1 Background

Annex Z includes plans and instructions for building a photometer tube — a very simple optical

e or

ucts.
enthcodts is

in a

fixed position relative to the product.

The fube is simply a cardboard (or similar) tube with an illuming one

end.| The other end of the tube is placed so the sensor light

outplit from the DUT. The function of the cardboard tube i

For & given product in a fixed orientation, the reading fr« L nce meter is directly

propprtional to the luminous flux of the DUT but 5 No absolute luminoug flux.

The [same photometer tube and illumipa 3 for any given test, gince

diffefent tubes and meters will result i differe }

Z.2 | Plans

The jphoto below (Figure ¢ hre mati £.2.1.3) give a general indication of[how

to cgnstruct a photome

2.3

Photometér-tubes cdn be constructed of a variety of materials. The specific materials should
be sg¢lected based on availability. Below are some guidelines for selecting materials.

Tube: cardboard or paperboard is typically used. PVC pipe or similar materials may also be
used. The inside diameter should be between 5cm and 7 cm. The length should be
approximately 50 cm. No coatings are required on the inside of the tube.

[lluminance meter: the illuminance meter shall meet the requirements in Table CC.2.

Cap: the cap should fit snugly in one end of the tube and hold the illuminance meter sensor in
a fixed position so it is faced directly down the centre axis of the tube. Wood that has been
turned on a lathe is often the best material, since it can be sanded to fit.
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Annex AA
(informative)

Field testing methods

AA.1 Background

Annex AA describes "field modifications" to the laboratory test methods described in other

anne - not
direqtly comparable to those from laboratory measurements because the Yy not
made with instruments that are as accurate or procedures that are as cqntrolled\gr-fepeatable.
The Juse of these methods requires some care and understanding ¢ nting
products function.
The [following measurements may be made in the field htory
methods:
o full-battery run time;
e splar run time;
e |diminous flux;
o light distribution.
AA.2 Test outcomes
The fest outcomes of the fi ble AA.1.
<> jeld test outcomes
Metric porti /Related aspects Notes
2\ its
Full{battery run time ours\(h) 4.2.8.5 Lighting Run time from a full charge.
full-battery run
time
Solgr rustime urs (h) 4.2.8.3 Solar-day Run time after one day of solar chargihg,
lighting run time done over several days to establish a
clear trend.
Lumjnous flux \/ Lumens (Im) 4.2.9.1 Average Completed while the product is self-
luminous flux powered.
output
|_|gh distribution Hluminance on a 4293 A\/nragn Completed while the product is self-
surface (lux) light distribution powered.

characteristics

AA.3 Related tests

The field testing methods are related to the light output test (Annex I), the full-battery run time
test (Annex M), and the light distribution test (Annex T). The full laboratory procedures should
be read and understood before implementing the field modifications described below.

AA.4 Laboratory requirements

A technically adept, detail-oriented person to make measurements.
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AA.5 Procedures

AA.5.1 Full-battery run time test

AA.5.1.1 General

The DUT is set in the measurement cavity and turned on in order to record its light output

over

the duration of its discharge.

AA.5.1.2 Equipment requirements

The

e A

e [lluminance meter.

8.1.3 Test prerequisites

ﬁ: regular/
easurerm

ollowing equipment is required. Equipment shall meet the requirements in Table CC.R.

ppropriate optical cavity or dark room/closet for discharging the lig

topwatch or similar timekeeping equipment.

are the optical cavity (see Annex Y and Annex Z fg

ised

or closet where discharge measurements can/b ) ) not
cycled frequently in the previous days, the DU NlePs rged and dlscharged
bst twice before beginning the test.

.1.4 Procedure
r to Annex M for the official pro€edure the
ving:
nstead of charging ‘¢ ever
harging mechanisn and
ffective. Note th bften
ossible to Frent
haracteristi

o not record thé
hstead of usin eter

t the



https://iecnorm.com/api/?name=aae8de356314441d7142401a36f5ea2d

- 252 — IEC TS 62257-9-5:2016 © IEC 2016

Table AA.2 — Example run time test datasheet

Run time test datasheet

Model tested: brand name, Sample tested: code used for Date/location:
manufacturer’s name identification of each sample

Position of the lantern: hanging or supported

Charge type: full recharge (note method) OR solar charge (note weather)

Time Illuminance
T, Starting time of the light
application

Planned Real measurement time
meapurement
time aN
Ty+ p min Ty + Measured value with the iIIuminanc%é\é\ \ \
T, =|Ty+20 min | T, = /\ \
T2=T1+15 min T, = \ \\\ \/
Ty =|T,+15 min | T3 = & \\ B

_ - _ N
T,=|T3+15 min | T, = \
Ty =|T,+15 min | Ty = ( g? S

PNEDZ2 OGN

T, T += Wasu alue |th th |IIum|n nce meter

N\CN

AA.5.2 Solar run ti

.21 | Gen

AA.§

The DN in
orde over
succ

ppropriate optitél cavity or dark room/closet for discharging the light.

o |llumimance meter.

e Siopwaich or similar timekeeping equipment.
AA.5.2.3 Test prerequisites

Prepare the optical cavity (see Annex Y and Annex Z for examples) or locate a dark, unused
room or closet where discharge measurements can be made. If the DUT’s battery has not
been cycled frequently in the previous days, the DUT should be fully charged and discharged
at least twice before beginning the test.

AA.5.2.4 Procedure

Starting with a fully discharged DUT. A DUT is considered fully discharged when it reaches its
L;g. This is the point at which the DUT provides 70 % of the initial light output. The initial light
output is the light output reading taken at minute 20 of the DUT’s full-battery run time. Refer
to Annex N for guidance on fully discharging the DUT.
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Charge the DUT with solar energy during the day and discharge the DUT at night. Repeat the
cycle over at least five sunny days.

Refer to Annex M for the full-battery discharge and measurement procedure. The
modifications to the procedure are the following.

a)

Instead of charging on a battery analyser, partially charge the battery using the solar
module provided by the manufacturer on a sunny day. Ensure the solar module captures
the full solar resource by placing it in an unshaded location for the whole day, facing the
equator at a tilt equal to the latitude. Note the weather patterns on the data sheet.

D . .
nstead of using automated data logging, take manual readings from the-i i rleter

at regular intervals during the test.

d) Repeat the test over several successive sunny days. Do not the
product on "off" days.

e) After five sunny days, find the average run time after a sola

AA.3.3 Luminous flux test

AA.3.3.1 General

The |DUT Iluminous flux is measured with a light

distr|bution" method (see 1.4.3).

AA.8.3.2 Equipment requirements

The following equipment is required. Equip

AA.5.3.3 Test@
Prepare the room™o/nmake § nents by eliminating sources of reflection. If the DUT’s

nt
A room that can be da hQUN %g vith low-reflectivity surfaces inside.

Ifluminance meter.

battgry has not bee S h the previous days, the DUT should be fully charged

and glischarged at le s befqre Peginning the test
AA.5.3.4
Refer to Anne he official multiplane light distribution procedure. The modificatiofps to

c)

Ihstead—-of powefing the DUT with an external power supply, fully charge the bdttery
hefore/the test using whichever charging mechanism is provided by the manufacturgr or
gnalternative if it is safe and effective. Note that for solar products that have an extg¢rnal
solar module, it is often possible to charge with an AC/DC adapter that has appropriate
voltage and current characteristics (i.e. those that approximately match the PV module).

Operate the DUT using the fully charged battery during the test.

Work quickly to avoid changes in the light output that occur during the test. Consider the
"trend" in light output from the full-battery run time test (Annex M or AA.5.1) when you
plan the multiplane test logistics. If the DUT has a particularly fast-changing light output
during the discharge, the multiplane measurements may be divided into parts, recharging
the DUT between the parts.
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AA.5.4 Light distribution test

AA.5.4.1 General

IEC TS 62257-9-5:2016 © IEC 2016

The DUT light distribution is measured with a modified version of the "light distribution"
method. If the multiplane distribution method has been used to measure luminous flux, much
of the light distribution data will be available from that test.

AA.5.4.2 Equipment requirements

The following equipment is required. Equipment shall meet the requirements in Table CC.2.

e A room that can be darkened (without stray light) with low-reflectivity s

e [lluminance meter.

AA.3.4.3 Test prerequisites

Prepjare the room to make measurements by eliminating soupées<oRreflée
battgry has not been cycled frequently in the previous days,_ tht
and flischarged at least twice before beginning the test.

AA.3.4.4 Procedure

Refer to Annex T for the official procedures.
folloying.

a) Ihstead of powering the DUT with
hefore the test using whichever charging me
S
\Y
b) (perate the DUT u ed ba
c) Work quickly t
"trend" in light o
pllan the test logi
discharge, the
plarts.
AA.6 R

Report the fo ? field test report:

o Metadata:

- JAeport name;

aces inside:

4pply, fully charge the b4
is provided by the manufactur
solar products that have an ext

n alternative if it is safe and effecdtive( Nqte
olar module, it is ofte ' % '
oltage and current charactefisti .eothose thgt’approximately match the PV modulg).

UT’s
rged

the

ttery
Br or
prnal
riate

I the
you
the

— DUT manufacturer;
— DUT name;

— DUT model number;
— DUT setting;

— location of test;

— technician;

— date of test.

ol La) o/ 4 4 4 4l H ol A '+ AV
PTOLTUUTT(S) USTU(TTUTT UTat tiTy  WTTT Wil uTmouTnmeatiunrrsy),

e Main results for tested DUT aspects for samples 1 through x:

— full-battery run time;

— solar run time;
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— luminous flux output;

— light distribution.
e DUT’s rating for aspects tested, if available.
e Supporting information:

— notes and hand-collected data sheets

— illustrative plots (e.g. plot showing the illuminance against the run time (min), similar to
Figure J.2).

¢ Comments:

Individual comments, as necessary, 1or samples 1T through »;

overall comments, as necessary, for collective set of samples 1 thr6 2.
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Annex BB
(normative)

Battery durability test

BB.1 Background

The battery durability test aims to identify batteries unsuitable for the application in stand-

along ngniing KIts. ne proceaures are relfated 10 storage or tne stand-alone Mngnting Kits.,

In general terms, the storage procedures use methods to accelerate t isms
occurring during storage. This method enables the identification age
prematurely and are therefore unsuitable for use in stand-alone lig

BB.2 Test outcomes
The fest outcomes of the battery durability test are lis

Table BB.1 — Battery durakili
Metric Reporting wnits ) Q!elat&e\d a§p}ec)§/ Notes

Capapcity loss from Percentage (%) 2.5 attWage

storgige (6C) \Qj bilit

BB.3 Related tests
The

BB.:

BB.4.

BB.4.1.
The IDUT’s ed lead-acid battery is stored for 360 h connected to a resistance
corrgspondin ent of 2 I; A, which causes a deep discharge.

BB.4.1:2._ Equipment requirements
The Tollowing equipment is required. Equipment shall meet the requirements in Table CC.2.

o Battery analyser.

e Wire cutters.

o Wire strippers.

e Soldering iron and solder.

e Heat-shrink tubing and heat gun, or electrical tape.

e Resistor with resistance corresponding to a current of 2 /; A+ 10 % and a power rating
that is greater than the maximum power dissipated during the test, as specified in
IEC 61056-1:2012, 7.9.2.
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BB.4.1.3 Test prerequisites

The DUT’s battery shall be recently received and fully charged. The battery capacity shall
have been determined using the valve-regulated lead-acid battery test (K.4.2). The product
shall have been cycled no more than two times and shall have been stored for no more than
1 week since undergoing the battery capacity test. The battery shall be removed from the
DUT.

BB.4.1.4 Procedure

Perform the charge acceptance after the deep discharge test from IEC 61056-1:2012, 7.9,

W|th LiIU fU“UWiIIy IIIUdifibdtiUllb.

e the requirements of IEC 61056-1:2012, 7.9.1 need not be met;

. apacity before and after storage shall be measured using the method dé inNK.4.2;

o O

. ne battery shall be stored at an ambient temperature of 20 °C +
BB.4.1.5 Calculations

Determine the capacity loss using the following formula:

where
oC is the percent capacity loss expe riey
Cyp is the battery capakity measured afterthe stor

BB.4.2 Durabi to

pm
[©)
=
<
Q
p=o]
[¢)
-
—
>
[0
W
o
Q
Q
<
(2
()
—
@]
=
Q
«Q
()
-
5

);

BB.4.2.1 General

The DUT’s nicke
resigtance cg
battgry.

to a
the

BB.4.2.2
The following.equ ght is required. Equipment shall meet the requirements in Table CC ..

o Battery analyser.

o Ve cutters.

o Wire strippers.

e Soldering iron and solder.

e Heat-shrink tubing and heat gun, or electrical tape.

e Oven, environmental chamber, or other apparatus capable of maintaining temperature in
the required range.

* Resistor with resistance corresponding to a current of 0,2 7; A and a power rating that is
greater than the maximum power dissipated during the test. The tolerance of the resistor
shall be no more than 5 % and the nominal value of the resistor shall be within 20 % of the
calculated resistance.
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BB.4.2.3 Test prerequisites

The battery shall be recently received and fully charged. The battery capacity shall have been
determined using the nickel-metal hydride battery test (Annex K). The product shall have
been cycled no more than two times and shall have been stored for no more than 1 week
since undergoing the battery capacity test. The battery shall be taken out of the DUT. The
storage test shall be carried out at 60 °C + 5 °C.

BB.4.2.4 Procedure

The following steps shall be followed, starting with a fully charged battery.

a) Discharge the battery at a rate of 0,2 /; A until a voltage of 1,0 V/celis reached:| The
Malue of /; shall be determined using the battery capacity measured he battery| test
(Annex K).

b) CQonnect across the battery terminals a resistor with resistafice 'a ating as
gpecified in BB.4.2.2.

c) 9Ytore the battery for 30 days at 60 °C + 5 °C.

[«
d) Determine the DUT’s battery capacity according to tke test
(

K.4.3).
BB.4.2.5 Calculations

The al to

those for lead-acid batteries (BB.4.1.

BB.4
BB.4.3.1 General

The IDUT’s lithium-ion [battery i f y e of
50 %4. The storage te 2 i feXs arge

(capfcity) recov fte

BB.4

The D.

e B

o ( re in
t

BB.4.3.

The pattery shall be recently received and fully charged. The battery capacity shall have peen
dete IIIEIIClj ubillg tiIC “tiliulll-iull Il.)dttb'ly tcbt (AIIIIU)\ 'r\) TiIC pluu'uui D;Id“ ;IdVU iJCUII uyC|ed
no more than two times and shall have been stored for no more than 1 week since undergoing
the battery capacity test. The battery shall be taken out of the DUT. The storage shall be
carried out at 60 °C + 5 °C.

BB.4.3.4 Procedure
The following steps shall be followed, starting with a fully charged battery.

a) Discharge the battery at a rate of 0,2 /; A for 2 h and 30 min. The battery is then at a
state-of-charge of 50 %. The value of I; shall be determined using the battery capacity
measured in the battery test (Annex K).

b) Store the battery for 30 days at 60 °C + 5 °C.
c) Determine the DUT’s battery capacity according to the lithium-ion battery test (K.4.4).
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BB.4.3.5 Calculations

The calculations required for the storage test for lithium-ion batteries are identical to those for
lead-acid batteries (BB.4.1.5).

BB.4.4 Durability storage test for lithium iron phosphate batteries

BB.4.4.1 General

The DUT’s lithium iron phosphate battery is stored for 30 days at 60 °C + 5 °C at a state of
charge of 50 %. The storage test for lithium iron phosphate batteries is an accelerated version

Of thu uhalyc (uapaulty) IUbUVCIy Gftcl :Ully tUIIII ot\.uayc tcot fIUIII :EC 01380201 1 3y 75

BB.4.4.2 Equipment requirements

The following equipment is required. Equipment shall meet the requi .

o Battery analyser.

e Qven, environmental chamber, or other apparatus capable & bain\ e in
the required range.

BB.4.4.3 Test prerequisites

The |battery shall be recently received and full ) ndertaking the procedure.

The pattery capacity shall have been determip > i i test

(Annex K). The battery shall be taken £t J ~Jlhe product shall have been cyclgd no

morg than two times and shall have kee ore than 1 week sinceg the

undgrgoing the battery capacity test. The storagegsh carried out at 60 °C + 5 °C.

BB.4.4.4 Procedure

The following steps sha

a) Discharge t £ 02 I/A for 2,5 h. The battery is then at a state-of-
dharge of 50 %: S ured
in the battery tes

b) Store the batte

c) Determing test
(K.4.5

BB.4.4.5

The palculations required for the storage test for lithium-ion batteries are identical to thosfe for

acid-batteries (BB.4.1.5).

BB.5 Reporting

Report the following in the battery test report.

e Metadata:

report name;
procedure(s) used;

— DUT manufacturer;
— DUT name;
— DUT model number;

— battery manufacturer, if available;
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— battery name, if available;

— battery model number, if available;

— name of test laboratory;

— approving person;

— date of report approval.

Results for tested DUT aspects for samples 1 through n:
— capacity loss from storage (%).

Average of n sample results for each DUT aspect tested.

oefficient of variation of n sample results for each DUT aspect tested

UT’s rating for aspects tested, if available.

).

d

C

Deviation of the average result from the DUT’s rating for each asp ¢ available
(

Gomments:

individual and overall comments, as necessary.

®
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Annex CC
(normative)

Equipment requirements

Annex CC gives requirements and recommendations for the equipment needed for the test
methods described in this part of IEC 62257 (Table CC.2). Many pieces of equipment can be
used for multiple tests; the right side of the table shows which test methods require each
piece of equipment. The symbols used in these columns of Table CC.2 are defined in

Tabl

e CC.1T.

Table CC.1 — Symbols used in test method column of T,

e CC.

(N

PN
Symbol Meaning < \

No symbol

Equipment is not used for this te:%tz/\\ \

° Equipment is required for thi st egard&o he
test laboratory class. \

o Equipment is optionam\ \\/

A Equipment is requw d forthis te Wratorles
of class A.

B p entl pta te natlv o the
ipm eIIed for rles of class B.

N

\_/

Q@@
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