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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

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

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization fo rising
all national electrotechnical committees (IEC National Committees) bmote
infernational co-operation on all questions concerning standardization in the efect s. To
thl]s end and in addition to other activities, IEC publishes International Standa 2 ica pecificdtions,
Tgchnical Reports, Publicly Available Specifications (PAS) and Guides “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an ested
in| the subject dealt with may participate in this preparatory wo non-
gqvernmental organizations liaising with the IEC also partlmpate i osely
with the International Organization for Standardization (ISO ed by
adreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express,as nea S possible, an interngtional
cgnsensus of opinion on the relevant subjects since g€ac m all
inferested IEC National Committees

3) IEIC Publications have the form of recom tional
Committees in that sense. While all reasonable effart f IEC
Pyblications is accurate, IEC cannot be held™responsib r any
m|sinterpretation by any end user.

4) In| order to promote international uniformit € NationaNCommi ications
trgnsparently to the maximfum e ible in ir natipnal and regional publications. Any divergence
bdtween any IEC Publicationand the ending national’or regional publication shall be clearly indicated in
the latter.

5) IE[C itself does not_provide ¢ confqormity. Independent certification bodies provide confprmity
agsessment seryi i a 6 IEC marks of conformity. IEC is not responsible fqr any
sgrvices carried 0

6) Al] users should ensute tha test edition of this publication

7) N¢ liability shall atta its_directors, employees, servants or agents including individual experts and
members of its_technical co i IEC National Committees for any personal injury, property damgge or
other damag whatsoever, whether direct or indirect, or for costs (including legal fees)) and
elpenses anising ou ation, use of, or reliance upon, this IEC Publication or any other IEC
Pdblica

8) Aftention ONKE ative references cited in this publication. Use of the referenced publicatipns is
inflispensab > et application of this publication.

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

The |myain task of IEC technical committees is to prepare International Standards. In

exceptiomatTircumstances, a technicatcommittee may propose the pubticatiomof atechnical

specification when

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

d

espite 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

whet

her they can be transformed into International Standards.

IEC 62257-9-5, which is a technical specification, has been prepared by IEC tech
committee 82: Solar photovoltaic energy systems.

nical
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This second edition cancels and replaces the first edition issued in 2007. It constitutes a
technical revision.

The main technical changes with regard to the previous edition are as follows:

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

e Revised structure of document with modular methods (located in annexes) that are applied
using four distinct test regimes.

dded normative references and definitions to support new document structure.

dded a framework for categorizing products based on the arrangement of

omponents.

[

xpanded the range of aspects that are considered and formalizeda framéwork for

nple,

dded a “Quality test method” that prescribes a set of A ' sing
randomly-selected samples. The description includes & ¢ S : and
uidance for test labs on staging.

dded a “Market check method” that is a targeted
i duct

pdated and strengthened the p 5 i Field

dded a description for “Stand ons sheets” that can be used to

— Full battery run

. Durabilityi}
-  Water protection

— |EC 62257-1:Recommendations for small renewable energy and hybrid systems for [rural
leetrification — Part 1: General introduction to rural electrification

rural

— Part 2: From requirements to a range of electrification systems

electrification

— |EC 62257-3: Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 3: Project development and management

— |EC 62257-4: Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 4: System selection and design

— |EC 62257-5: Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 5: Protection against electrical hazards

— |EC 62257-6: Recommendations for small renewable energy and hybrid systems for rural
electrification — Part 6: Acceptance, operation, maintenance and replacement

It is also to be used with future parts of this series as and when they are published.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/731/DTS 82/759/RVC

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

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

The [committee has decided that the contents of this publication will remain_unchanged
the
relatpd to the specific publication. At this date, the publication will be

btability date indicated on the IEC web site under "http://webstore

—

ansformed into an International standard,
bconfirmed,

ithdrawn,

bplaced by a revised edition, or
dmended.

= <

until
data

A billngual version of this publication may be i;s\u<ed>at I ter@d e.
N__/

IMPORTANT - The ‘'colour inside’
indi¢ates that it contains colours w ich

understanding of its co ts. rs\sh
colour printer.
N aN

0ogo o ver page of this publication
onsidered to be useful for the correct

therefore print this document using 4
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INTRODUCTION

The |IEC 62257 series intends to provide to different players involved in rural electrification
projects (such as project implementers, project contractors, project supervisors, installers,
etc.) guidelines for the setting up of 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

e to choose the right system for the right place,

—

. D design the system, and

—

e tp operate and maintain the system.

Thede documents are focused only on rural electrification concentrati ific to
devaloping countries. They shall not be considered as all inclusive o Al eléctrifi on|The
documents try to promote the use of renewable energies in ru ification;_tt do not
deal|with clean mechanism developments at this time (CO, issi cark it, etc.).

This| consistent set of documents is best conside ) e Wi barts
corrgsponding to items for safety, sustainability of gyster cost
as ppssible. One of the main objectives is to prov ents,

relejant to the field of application that js: gy and hybrid off-grid syste¢ms.

The |purpose of this part of IEC 62257 ‘series
stang-alone lighting kits, including /product

specifications sheet format. In addition t¢ sup i
devdlopers and implementers, quality\as \

manyfacturers, and gover

9,

y—quality assurance strategiep for
cations, tests, and a standardized
e selection of products by prpject
help market support organizatjons,
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RECOMMENDATIONS FOR SMALL RENEWABLE ENERGY
AND HYBRID SYSTEMS FOR RURAL ELECTRIFICATION -

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

1 Scope

This|part of IEC 62257 applies to stand-alone rechargeable electric lighting appliances'of kits

that fan be installed by a typical user without employing a technician.

This duct

Spec ized

spec

The and

subgc ause

cont

e Market support programmes arg a arket
W bport
P
— onal
- participa ) ions

sheets),

e Manufa %S 8 i ucts
from different bateches and potential business partners. Manufacturers and distriblitors
often use-quality. @assurance plans or requirements to
- _support quality control processes at a manufacturing plant or upon receipt of gpods

from a contract manufacturer, and

— choose products to distribute.

e 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 (see
IEC/TS 62257-3)), and

— organize a subsidy, buy-down, or giveaway programme that will serve a broad set of
users.

e Trade regulators are typically government policymakers and officials who craft and
implement trade and tax policy. Regulators may use quality assurance requirements to

— qualify for exemption from tax or duties, and
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— establish requirements for customs.

This technical specification establishes the framework for creating a product specification —
the basis for evaluating quality for a particular context. Product specifications include
minimum requirements for quality standards, warranty requirements, and/or performance
targets. Products are compared to specifications based on test results and other information
about the product. The product specification framework is flexible and can accommodate the
goals of diverse organizations and institutions.

There is a range of tests outlined in this technical specification; some are simple enough to be
completed in the field by project developers while others require laboratory equipment. The
test§and inspections are designed to be widely applicable across different markets, courjtries,
and fegions.

Standardized specifications sheets are also defined that can be used test
results. Combined with a set of product specifications, the infor ized
spedffications sheet can inform the use of a quality and/or perfor,

2 Normative references

The following documents, in whole or in part, are noy ' ' dyin this documen{ and
are indispensable for its application. For dated r 3 he edition cited applies| For

unddted references, the latest edition of
amepdments) applies.

document (including | any

IEC $0081:1997, Double-capped fluores
Amepdment 1:2000
Amepdment 2:2003
Amepdment 3:2005
Amepdment 4:2010

IEC $0529, Deg@o

IEC p0891, Photovo ¢ ; s to
measgured -V chdracte

IEC $0904- fgic o tage
characteristics

IEC 81951-1:2€ tacid
elecfrolytes.=_Portable’sealed rechargeable single cells — Part 1: Nickel-cadmium

IEC B1951-2:2011, Secondary cells and batteries containing alkaline or other nontacid

/ ey it Daoctolh] ol haore hl HE I/ Dot 2: Nl in] I omaatal haioleial
e eC lUlyLU\J uUrtaorte oL diCu 7TuiTdrycauvic olifyrc LTIro I dit <. TVIOCNCTTTIeodair Ilyul LA A2

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

IEC 62509:2010, Battery charge controllers for photovoltaic systems — Performance and
functioning

ISO/IEC 17025, General requirements for the competence of testing and calibration
laboratories

ISO 9001, Quality management systems — Requirements

PVRS 7A, DC supplied lighting systems with fluorescent lamps for PV stand-alone systems


https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

TS 62257-9-5 © IEC:2013(E) - 15—

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

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

CIE 13.3:1995, Method of measuring and specifying colour rendering properties of light
source

CIE 15:2004, Colorimetry

CIE P84, The measurement of luminous Tlux

CIE 127, Measurement of LEDs

CIE [I77:2007, Colour rendering of white LED light sources

3 Terms and definitions
For the purposes of this document, the following ter

3.1
illuminance
iIIu:tinance of an elementary surface
sympol E

the luminous flux received by an elem

Note [l to entry: In the Sl syste i mina & m2).

[SOYRCE: IEC 60050-7%

3.2 <>
capgcity

capgcity of a cell o
the quantity of electric i ch a
fully charged batte

[SOYRCE"

3.3
device under tes
DUT
a pafticular sample that is being measured or observed

3.4

life

life of a lamp

the 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]
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life test
test in which lamps are operated under specified conditions for a specified time or to the end
of life and during which photometric and electrical measurements may be made at specified
intervals

[SOURCE: IEC 60050-845:1987, 845-07-62]

3.6

serv
serv
the

[SOU

3.7

light
asse
term

[SOU

3.8
lux

lumi
[SOL

3.9
full
FW
the
valu

Note
the v4

[SOU

3.10
Amp
sym
Slu

Si U’Fit of illuminance: illuminance produce

ice life
ice life of a battery
eriod of useful life of a battery under specified conditions

RCE: IEC 60050-482:2004, 482-03-23]

unit
mbly inside a casing of all parts such as lamps, optica
nals, necessary to exhibit a light aspect

RCE: IEC 60050-821:1998, 821-02-38]

of area 1 square metre

idth half maxim
M ote o
nge of a va <

to entry:
riable mag

R 60080-73MN1991, 731-01-57]

ere

pbol A

nif«of electric current, equal to the direct current which, if maintained constant in

lass,

mum

. and

two

strai

It Hal ol 4 VA T} 1 4l £ H Il i H [HP- |
gt paianct CUNMNUUTLuUrs Ut 1mmmne 1erryglt, Ul CITLuldl LT'UusoS=oTULLIUTT WILIT TITyinyliurc (Jrea,

and placed 1 metre apart in vacuum, would produce between these conductors a force per
length equal to 2 x 107 N/m

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 newton per metre of length."

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

3.1

multimeter
multirange multifunction measuring instrument intended to measure voltage, current and
sometimes other electrical quantities such as resistance
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[SOURCE: IEC 60050-312:2001, 312-02-24]

3.12

ammeter
instrument intended to measure the value of a current

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

3.13

voltmeter

atandad-t Py otk P-
A RAV LAV I v ay | Ll Ll 1

instr

Ha-a-at—t o
PIRBA~IRASRIN] NMModdourTco Ui vadiuco

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

3.14

illuminance meter

instr

iment for measuring illuminance

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

3.15

photometer

instr

3.16

pyranometer

instr

3.17

integrating sph
hollgw sphere whose
to dgtermine the {ota

Note

[SOUR

3.18
goni
phot

iment for measuring light

[SOYRCE: IEC 60050-845:1987, 845-05-15] & i

iment for measuri

lophotomete
bmeter. for measuring the directional light distribution characteristics of sou

Iumivraires, media or surfaces

Used

[Ces,

[SOURCE: IEC 60050-845:1987, 845-05-22]

3.19

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]

3.20

overvoltage protection
protection intended to operate when the power system voltage is in excess of a

pred

etermined value
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[SOURCE: IEC 60050-448:1995, 448-14-32]

3.21

undervoltage protection
low voltage protection

protection intended to operate when the power system voltage is reduced to less than a
predetermined value

[SOURCE: IEC 60050-448:1995, 448-14-33]

3(E)

3.22

GS

Gengral Specification of the electrification project

3.23

IP class

IP rﬁing

ingrgss protection—Degree of protection provided by enclost > ectr equipment
agaipst penetration by foreign bodies and dust/water

3.24

portable

products or subsystems are portable ergy
sourge, energy storage, and light sourcexar ct or
subslystem easy for an individual to car

3.25

fixed

products or subsystems ate fixed' whe age,
and light source) are d Ce
3.26

sepdrate

prodlcts are separa sola odule is present or the solar module is connectg¢d to
othef components ergy
outdpors while th

3.27

integrated

prodlcts are.integrated~when the solar module is integrated into the same casing as the ¢ther
components .o e solar module is connected to other components via a cable that i§ too
shorj to allow-the selar module to collect energy outdoors while the other product comporents
remdin imdoors

3.28

metadata

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

3.29

light emitting diode

LED

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

[SOURCE: IEC 60050-845:1987, 845-04-40]
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3.30
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

[SOURCE: IEC 62509:2010]

3.31
standby loss

the

prod

3.32
com
CFL
a dis
or se
self-

oppda

4

4.1

4.1

A st3

A

[

—

uantity of electricity (electric charge), expressed in ampere-hour (Ah), drawn from a
Lict’s battery with the product switched off over a specific length of time
pact fluorescent lamp
charge lamp of the low pressure mercury type in which mos e lig nitted by one
veral layers of phosphors excited by the ultraviolet radiatio 9 i ge, typically
ballasted with a tube that is wound in a spiral or arched S ake it “compact” as
sed to linear fluorescent lamps
Bystem limits
System description
Components
nd-alone lighting kit typically comp ise%
from
L-DC
casing or several casings (including some translucent parts in many cases),
Circuits (battery charge and discharge controller, regulated voltage and cufrent

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,

cables and connectors,

status indicators / user feedback,

accessories (auxiliary power outlet, mobile phone charging interface, radio, fan, etc.),

and/or

hardware for mounting.
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4.1.2 Product categories

Stand-alone lighting kits can be placed into one of four categories based on the arrangement
of components. It is important to categorize them because they have different inherent utility
to the user and will encounter different environmental conditions based on their design.

Different quality standards and performance targets may apply to different categories.

Some kits that have multiple, independent lighting points may fit into more than one category,

with different parts of the kit in different categories.

The first word in each category name refers to the portability of the system.

e Hixed systems are designed for permanent or semi-permanent moup hce.

e Rortable systems are inherently portable, with the light source stgrage
components permanently or temporarily joined

The second word refers to the arrangement of a solar module,\if one gpect

to thp other main components

e Yeparate systems have no solar module present o 8 is connected to ¢ther
components by a cable that is sufficiently long(to placet 3 module outdoors|in a
I :

a) |

doors (see Figk

bther
s to

used
ily be
le is
lace
ains

IEC 755/13

Figure 1 — Fixed separate (fixed indoors) system—example arrangement of components
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b) Portable separate: products that are portable, with a battery and light source permanently
or temporarily joined. If the product is solar-charged, the solar module is also separate
from the battery and connected by a cable that is sufficiently long to place the solar
module outdoors in a location with good solar access while the battery remains indoors
(see Figure 2).

3 IEC 756/13

arrangement of components

re charged with a solar module| that
ed so the whole product shall be left

c) R

9

IEC 757/13

Figure 3 — Portable integrated system—example arrangement of components

d) Fixed integrated (fixed outdoors): products that are not inherently portable and are
charged with a solar module that is integrated in the casing or is otherwise designed so
the whole product shall be left outdoors to charge via the solar module. These may also
include lighting points that can be placed indoors (see Figure 4).
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4.1.3

Ligh tems

are 1

a) U

b) A bther

c) U light
H

d) U wers
qg
NOTE It is appr@ bment
of battery and ligf

e) Uight it: th veral
l{ghti '

Figu ow a hypothetical lighting kit can be subdivided and categorjzed.

The |evels of-division are labelled with letters, corresponding to the descriptions above. There
are gix lightssources(A) in this kit divided among four arrays (B). Two of the three light ppints
(C) havelone array; the third light point (in the middle—C2) has two arrays. Note that ope of
the griays—the one with three light sources—is turned off and the other is on. There arg two
Iight utrits (D) Tte iigilt umitonthe—teft (D1) nray be batcgwiLt:u' as puﬁ.a'uic separate, the
other light unit (D2) may be categorized as fixed separate (fixed indoors). Both units are
included in a single lighting kit (E).
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—
A1T— 1 234 5 6
B1+— 1 2 3 4 -
C~ 1 2 3
D- 1 2
E* IEC 759/13
g to stems—illustrative example
4.1.4 Additional systerr :
In addition to technical o' include:
e packaging wi
e User’s manu ,
e Vjarious adverti across media: print, radio, television, internet,| and
others, and/o
e warranty,
4.2 | Sy ents and observations
4.2.1
This|subclause describes aspects of an off-grid lighting product that may be measured and/or
observed. to ascertain its quality and performance. The aspects are grouped into categgries,
and each aspect begins with a description of its relevance. The aspects may be measured

and/or observed using test procedures, which are generally classified as "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

e) Hxample: Enclosure A contains the battery and has a gooseneck ding
from the top. Enclosure B is a remote lighting point with ambien{, i i EDs
mounted on the outside; it is connected to enclosure A with a cable, ith a
dable for connection powers enclosure A.

4.2.3.2 Charging system information

This ether
the at a
cent c or
elecfromechanical generator), or both. The avail i e the
utilit
a) ¢
b) ¢
c) H

1

2
d) U
e) H

1 e included module;

2 auxiliary input designed for use with mobile phone
4.2.2.3
This pes of light sources used in the product and their arrangement. This is

impdrtant far.understanding the general product design.

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

b) CiassB-testproceduretsy—AnnexbBmanufacturerself-reported-information:

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

e) 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
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e) 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.

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

may be less important.

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

b) GtassBtestprocedure(ts)T/a
c) Result: a yes or no result on whether it is “easy” to replace the battery,
d) Units: yes/no

B

xample: Yes, battery is easily replaceable.
4.2.2.6 Battery general aspects

Thoge aspects of the battery(-ies) that are importan
repldcement batteries.

lass A test procedure(s): Annex F: visual screeping

d

b) (lass B test procedure(s): Annex D: manuf
domponent rating
Result (for each battery present):

1) Battery chemistry
4) Nominal voltage
J) Package type

4) Package size
q) Connectic@
d) Units: qualita
4.2.2.7
Informati

included in-the man
and pther_potentially hazardous components.

al, such as instructions for end-of-life disposal, particularly for batt

of

ence

lead

elps
Is. It
o be
bries

a) CiassAtestprocedure(s)ANMEX £ visual STreemng

b) Class B test procedure(s): n/a
c) Result: there are two 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

d) Units: qualitative type and photographs

e) 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

c) Result: detailed warranty terms and a “concise” version that highlights the key points of
overage and duration

d) Units: qualitative type

e) Hxample: [Detailed warranty terms are documented in scanned attagh octest report]
Coverage is against manufacturing defects or under normal use ¢conditio s The ctin
deneral is covered for 6 months from the time of purchase; the P ) d for
4 years.

4.2.2.9 Auxiliary features information

This|notes all the auxiliary features present on the produ hone

charging or power for radios, for instance, may i ‘ chasing factors for a
consjumer.

a) (lass A test procedure(s): Annex B

b) (lass B test procedure(s): Annex Dyma

c) Result: list of included auxiliary features

d) Units: qualitative type

e) Hxample: The produc

4.2.2.10 Other visual's
This|incorporat

inclulding, but notIg ite

outplt settings, and

X F),
light

a) (lass A tes ex F: visual screening
b) Class B fte ‘ nex D: manufacturer self-reported information
c) Resdlt: varigustresults\including qualitative descriptions and quantitative measuremenits.
d) {
=

e) Bxample\(for one result): The product’s lamp unit and control box have masses of 0,8 kg
nd 1;5\.kg, respectively.
4 Zj

Product durability and workmanship aspects

4.2.3.1 Water protection — enclosure

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

a) Class A test procedure(s): Annex U: Physical and water ingress protection test according
to IEC 60529 or using the alternative methods (U.4.3) if the alternative method results are
unequivocal.

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 provided by enclosure

d) Units: pass or fail and qualitative description
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e) Example: The product passes IP x3. The product’s enclosure contains tight fitting
components, all of which have gaskets to prevent water intrusion.

4.2.3.2 Water protection — circuit protection and drainage

This provides a description of any drainage means incorporated into a product and/or circuit
board protection methods used in the product. The incorporation of drainage or circuit board
protection is crucial for products intended to be outdoors that have enclosures providing little
to no water intrusion protection.

a) Class A test procedure(s): Annex F: visual screening combined with Annex D:
manufacturer self-reported information

b)

c)

e)

d
R

d) Units: qualitative description
Example: The product has a conformal coating on its circyit b S s_dfraipage

4.2.3.3 Physical ingress protection

Cts a
t for

This|provides a description of the degree of protectio
product’s enclosure provides in terms of IP class. P
user|safety as well as product functionality.

a) (lass A test procedure(s): Annex"U:
to IEC 60529 or using the alternativ
unequivocal.

ding
5 are

esult: pass or fail fo ress

d
F
protection.
Units: pass or fail 3
B

xample: ThHe prod
shugly without gap

1 He product enclosure’s components fit together
particulate matter (e.g., dust) could intrude.

ped.

esult:\pass or fail for functionality, damage, and the presence of user safety hazards|.

nits: a pass or fail result on whether the DUT functions, incurred damage, and presgnted
safety trazardto theuser:

d
c) H
4

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.

4.2.3.5 Gooseneck durability

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

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

Example: After the gooseneck test, the LEDs worked properly but there was visible damage (a
cracked housing) that did not pose a hazard. Functional: pass. Damage: fail. Safety: pass.

4.2.3.6 Connector durability

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

a)
b)

Class A test procedure(s): Annex W: mechanical durability test
@
c) Result: a pass or fail for functionality, damage, and the presence o
4

lass B test procedure(s): n/a

d) Units: a pass or fail result on whether the DUT functions, incurr

safety hazard to the user.
Example: After 400 cycles in the connector test, the PV

from| the DUT enclosure, rendering the PV module ¢
Damfage: fail. Safety: pass.

4.2.3.7 Switch durability

This|provides an evaluation of a produe ite vitch
cycling. Switch durability is important forproduct [ ‘ ction.

nted

nits: a pass or fail re
safety haz

Example: After 60Q the
DUT} Functional:

4.2.3.8

This|provide 3 i tand
being pulled and

satisffaction.

a) (lass Avtest procedure(s): Annex W: mechanical durability test

b) (lass 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.

4.2.3.9 Wiring quality

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

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


https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

TS 62257-9-5 © IEC:2013(E) - 29 -

c) Result: a qualitative description of wiring quality.

d) Units: qualitative description and number of failures with respect to key indicators.
Example: The DUT’s wires are neatly arranged (i.e., not tangled or wrapped around one

another) and the solder joints are of good quality. No bad joints, pinched wires, or other poor
wiring indicators.

4.2.3.10 Battery protection strategy

This provides a quantitative evaluation of a product’s battery discharge-recharge protection
strategy / algorithm, which is important for battery longevity as well as user safety.

a) (lass A test procedure(s): Annex S: charge controller behaviour test

c)
d)

d
b) Class B test procedure(s): Annex D: manufacturer self-reported inf
Result: deep discharge and overvoltage protection voltages.

4

nits: quantitative description

e~of

Example: The DUT has a deep discharge protection voltag
protéction voltage of 2,4 V/cell.

overvoltage

4.2.4 Lighting durability aspects

4.2.41 500 hour lumen maintena

This|is a measure of the amount of light degra stant
voltage, which can provide valuable insig i UT’s
circuitry.

a) ¢
b) (
c) Result: percentage
d) {
B

e) HBxample: The DUT m DN,

4.2.4.2

This|is a measure o\ bn at
a copstant woltageywhich\can provide valuable insight into the quality of the LEDs and/of the
DUT]|s circui

a) (lass A test Jure(s): Annex J: lumen maintenance test
b) (lass-B.test procedure(s): n/a

c) Result: percentage of lumen output maintained after 1 000 h and 2 000 h of conptant
peration.

d) Units: percentage (%)

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

4.2.4.3 Fluorescent light durability

These are additional checks of durability for fluorescent lights that account for their unique
characteristics.

a) Class A test procedure(s): PVRS 7A
b) Class B test procedure(s): n/a
c) Result: a pass or fail for durability tests in PVRS 7A
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d) Units: pass or fail
e) Example: The DUT passed the durability tests in PVRS 7A.
4.2.5 Battery performance aspects
4.2.51 Battery capacity

This is a measure of the quantity of electricity (electric charge), usually expressed in ampere-
hours (Ah), which a fully charged battery can deliver under specified conditions, which affects
the run time of products.

a) CIGSS I\ LUQL PIUUUdUIU\OI AIIIIUI\ K battcly LGOt ( II r‘G“IA Sti’ucS), 1 for
nickel-cadmium batteries, 7.2.1 of IEC 61951-2 for nickel-metal y.2.1
df IEC 61960 for lithium-based batteries.

b) (lass B test procedure(s): Annex D: manufacturer self-reported i ence
domponent rating

c) Result: capacity of the battery at a particular discharge rate

d) Units: milliampere-hours (mAh) at a discharge rate expre the
Qattery capacity that is used each hour (Z; A)

e) Hxample: 3 500 mAh at 0,2 I; A

4.2.3.2 Battery storage efficiency

This|is a measure of how efficient the DUT’s ety i ing energy to deliver for |later

use

a) (lass A test procedure(s): Annex

b) (lass B test procedure(s):

c) Result: storage efficiency o

d) Units: percentage (9

e) Hxample: 95 9

4.2.3.3 Battery’'d

Theg can

indid]

a) ¢

b) d

c) H nt capacity loss from cycling, percent capacity loss from storing, and number
df cycles necessafy to reach 60 % of initial battery capacity.

d) Unitsi-percentage (%), cycles

e) H 90 %,

respectlvely It takes 400 cycles to reach 60 % of the I|th|um ion battery s |n|t|al capaC|ty
4.2.5.4 Battery 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

b) Class B test procedure(s): Annex D: manufacturer self-reported information or reference
component rating

c) Result: nominal voltage of the battery pack.
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d) Units: voltage (V)

e) Example: 3,6 V

4.2.6 Solar module aspects

4.2.6.1 Solar I-V curve parameters

These are the key parameters describing solar module performance at standard test
conditions (“STC"—AM 1,5, 25 °C cell temperature, 1 000 W/m?2 irradiance) and typical

module operating temperature (“TMOT"—AM 1,5, 50 °C cell temperature, 1 000 W/m?2
irradiance).

a) (lass A test procedure(s): IEC 60904-1
b) Class B test procedure(s): Annex Q: outdoor photovoltaic module I- eristics tgst
c) Result (for both STC and TMOT):
) Open circuit voltage (V)

?) Short circuit current (lg;)
;
4

$

Maximum power voltage (Vmpp)

Maximum power current (Impp)

)

)

)

) Peak power (Pmpp)

®) Voltage temperature coefficient

d) {

e) Hxample, STC values: V = 7,5
Rmpp = 2,9 W. The module’s voltag

nits: volts (V), amperes (A), watts

- 58V, | = 050A,|and
sficiont is —0,004 2/°6.

4.2.4.2 Solar module ¢ak

The [ength of solar md ause it is one aspect that determines$ the
prodlict category; a mjinimu i cally specified for products to “qualify” as having
sepdrate PV mo an place the solar module outdoors in a location
with [good solar whi ponents remain indoors. This has implications for
the degree of water g i

a) (lass A test proc : visual screening

b) (lass B tést procedure

c) Result: wgth™of ‘a solar module cable that is useful for separating the solar mqdule
ffom

d) Units: met

e) Bxamplei3,5m

4.2.7 Run time aspects

4.2.71 General

Run time is a key element of performance for lighting products. Each of the run time aspects
listed below will be different for different light settings.

4.2.7.2 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
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.
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a) Class A test procedure(s): Annex M: full-battery run time test
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

c

harged battery; sometimes also known as “autonomous run time.”

e) Units: hours (h)
f) Example: 9,3 h

4.2.7.3 Solar-day run time

The

char
solal
metr

wea
solaf
a) (
b) ¢
c) C
d) H
f
U
H

4.2.7

The

conjitions. It is important to note that variations in available sol

solar-day run time is the duration of service provided to end-users from-one day, of

solar
dard
rtant

ging

imate,

from

charging.

lass A test procedure(s): Annex R: solar charge test

lass B test procedure(s): n/a

lass C test procedure: Annex AA: field testing

esult: hours of operation to 70 9 after the battery is charged
rom empty for one standard solard

nits: hours (h)

xample: 4,5 h

4 Grid-charge r

grid-charge run t

al charging statio
cted run ti @»-

[ s that are centrally charged (i.e., w
is an important metric because it provides

.5 Electromechanical charge ratio

th a
the

electromechanical charge ratio is the response factor for electromechanical (i.e., dyr

amo)

charging—a ratio of run time to charging time (i.e., with an electromechanical charger that is
included with the device and not at a central electromechanical charging station). The
electromechanical charging is done at a controlled rate. This is an important metric because it
allows one to estimate the duration of user effort required each day for a given level of

servi

ce.

a) Class A test procedure(s): Annex P: electromechanical charge test

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

c) Result: ratio of time of operation to charging time.

d) Units: unitless

e) Example: 12 min run time per 1 min of charging time
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4.2.8 Light output aspects

4.2.8.1 Average luminous flux output

Average luminous flux output is the light output of a DUT when it is operated at the average
operating point from the full-battery run time test. 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)
f) Bxample: 95,6 Im

4.2.8.2 Full width half maximum (FWHM) angles

The [full width half maximum angle is a metric used to und
DUT i

a) (
b) (
c) H
d) {

B

e)

4.2.4.3

A light distribution is the q e “In g T. This metric is useful for determinin
hitit is done with the DUT operating at the ave

utility with respeet™o t
operpting point

a) ( IE 127, IESNA LM-79-08

b) ( : light distribution test

c) ( nex AA: field testing methods

d) R enstahi:voltage useable area at a specified distance.

e) U

f) Hxamplel The-DUV’s useable area at a distance of 0,5 m is 0,76 m2.

4.2.4.4 Colour characteristics

of a
half

y the
rage

The colour characteristics of light determine how accurately the light renders colours (

and the colour of the light expressed as a temperature in kelvin.

a) Class A test procedure(s): Annex I: light output test

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

c) Result: CRI value and colour temperature

d) Units: CRI is unitless and the colour temperature is in kelvin (K)
e) Example: The CRI is 80 and the colour temperature is 7 000 K.

4.2.9 Battery-charging circuit efficiency

CRI)

The battery-charging circuit efficiency, or generator-to-battery charging efficiency, is a
measure of how efficient the DUT electronics are at feeding generated energy into the battery.
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a) Class A test procedure(s): IEC 62509
b) Class B test procedure(s): Annex R: solar charge test

c) Result: battery-charging circuit efficiency.

d) Units: percentage (%)

e) Example: 90 %

421

4.2.1

0 Self-certification aspects

0.1  Product and manufacturer information

Man
purp
a) ¢
b) @
c) R
d) U

Exarn

4.2.1

Wari
parti
cove
a)
b)
c)
d)

e)

o S om C O 0O o

Py

4.2.1

Thirg

consjumers dand

a) (

Ifacturer-reported product and manufacturer information is important for trag
bses as well as for ensuring the test lab has up-to-date product infor

lass A test procedure(s): Annex D: manufacturer self-reported infg
lass B test procedure(s): n/a
esult: various qualitative and quantitative information

nits: qualitative and quantitative

nple: The product’s free-on-board price is 30 $USD; it

0.2 Warranty coverage

Qr i

anty coverage goes beyond the térms_ofda warnranty, an
Cular location. It is typically onl i
rage in a particular town or region.

nits: qualitati S
xample: Thi}p

ave been traine

estors, alike.

lass_A test procedure(s): Annex D: manufacturer self-reported information

king

ina
erify

who
Dairs
The
that

s of

b) @

lass B test prnrpdllrp(q)' n/a

c) Result: qualitative marks and certifications

d) Units: qualitative type
e) Example: ISO 9001-certified.

4.2.1

1 Water protection integrated assessment

This combines the protection afforded by the enclosure, circuit protection, and consumer

label

ling to assess the overall protection from water exposure.

a) Class A test procedure(s): Annex V: level of water protection

b) Class B test procedure(s): n/a
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c) Result: descriptive assessment of exposure protection by enclosure only, technical means,
and overall system. The assessment categories are “no protection,” “occasional rain,” and
“frequent rain.”

d) Units: qualitative type
e) Example: Enclosure only: no protection. Technical means: occasional rain. Overall:

occasional rain

5 Product specification

5.1 General

Quality standards, warranty requirements, and performance targets are u (o] interprell the
measurements and observations made about a product. Together nMa- prgduct
specijfication.

performance

s &
e Quality standards set a minimum level of d and, protect buyers and users [from
false advertising claims.
e Warranty requirements set a minimum le ser protection from early failure.
e Herformance targets set a recommended level of service and features.

Each criterion in a specification e i aspect of the product, as listed in| 4.2,
and fequires a minimum le i ice, pérformance.

The | standards, requi t gets\should be appropriate for the goals of] the
orgahization or ) i as a framework for quality assurance and should
g

conslfider the follow

A

o Ability of
E .
]

This|clause deéscribes the framework for standards, requirements, and targets in general and
offerg insights on the best practices for creating a product specification. It includes a “blank”
product specification followed by guidance on “filling in” each section. Annex A presents an
example’specification for off-grid lighting market support programme qualification. Anrlex B
presents another example, for bulk procurement.

5.2 Applications

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

Type of QA Example(s) of applying this clause

framework
General market Use quality standards and general warranty requirements to qualify for market support;
support provide additional services if performance targets are also met.

Use quality standards to qualify for a business-to-business seal.

Manufacturing / For manufacturers: incorporate quality standards and performance targets from market
distribution support programmes or distributors in the design and production QC processes.

For distributors: set minimum quality standards, warranty requirements, and/or
peroridance tdargets 101 proaucts 1o iUeHlin suppliers.

Bulk grocurement Set minimum quality standards, warranty requirements, and/or performance targets-fpr
products to qualify in a request for offers. If the project is in a specific locatiem. the
warranty requirements may also include specific levels of seryicelin Mpa icular atfea.

Tradg regulation Set minimum quality standards for tax exemption or custc{n/s. \

5.3

5.3.1 General

Quality assurance principles

The [framework for considering quality standards, w ance
targgts presented in this document is designed to (support broad and

5.3.2 Rationate

alance quality and affordability f i iti well

sing
roduct specificatio
se low-cost, rigo s for
e market a emental and innovative changes to product depign.
he tests should b y a broad set of potential users.

— =

Hocus quality Sta s~ob_elements of a product that are difficult for typical buyefs to
dssess thems in-advertising and durability.

Hocus warranty on providing a baseline of support.

Hoc ¢ gets on bottom-line user experience metrics like run time| and
brightn

for dividing quality, warranty, and performance

Qualftysstandards, warranty requirements, and performance targets are considered separptely

for two.réasons:

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

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

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

— Performance targets are typically in addition to quality standards and define service
levels that should be met. The diversity of needs and ability of end-users to pay shall
be known to properly set performance targets.

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

5.4 Product specification framework description
5.4.1 General

This subclause describes the framework for creating a product specification for off-grid
lighting. First, a blank specification is provided that lists all the pieces that may be specified. It
is followed by a subclause describing guidelines for setting tolerances in a product
specification. Finally, the main sections in a specification are described in more detail with
notes and guidance

There are example product specifications in Annex A and Annex B; one is genefal market

support programmes and the other is a “sample tender” for bulk purcha

A product specification has six parts:

a) Scope: defines the applicability and use of the quality st a gy pe gets

b) Tlest requirements: defines requirements for test resuft.validit

c) Rroduct category requirements: unambiguou
referenced later

y be

d) Quality standards: lists quality-rel cach

e)

V
f) BHerformance targets: lists perfor sults
f

br each aspect with a tolerance; m
5.4.2 Blank product sp

5.4.2.1 General

This|subclause |§ \: b and
perfgrmance targets nany
applications certaif ] be
remagved. Text in\jtakcs f each
space.

5.4.3.2

Desdaribe the and

provide guidance

5.4.3.3 Test requirements

Specify the level of testing that is required. Typically this is Quality Test Method (QTM) testing
(see Clause 6).

5.4.2.4 Product category requirements

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

Describe any other requirements for products that are categorical (e.g., shall be solar
charged).

Qualification as a “separate” PV module requires meeting the criteria listed below (Table 2):
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5.4.2.5

The product shall meet each of the criteria listed in the truth-in-advertising (Table 3), safety

and

Table 2 — Qualificati

— 38 —

on as separate PV module

Criterion

Aspect(s)

Required value

PV module cable
length

4.2.6.2 Solar module cable
length

Define the length in metres that is required for
qualification as a separate PV module.

Quality standards

A bilit (T okl 4.\ <l A + (T okl o\ o1
HUTAuTIIly ( Tauic &), difu TITUTUoTIT oUpPpPuUIlt { Tduit J ) ldJUITo.

Table 3 — Truth-in-advertising tolerance /\(\

1

umeric ratings

Others, if applicable

[N
Truth-in- Aspect(s) considered in Requirémen
advertising assessment
criterion /\
bystem 4.2.7 Run time aspects Define the tolerancge fo deviaMfro ra}fn\gs/.
performance .
tolerance — 4.2.8 Light output aspects

1
1

bystem
omponents
polerance —
umeric ratings

4.2.6 Solar module aspects

4.2.5 Battery performan
aspects

Others, if applicable

Define t% f deWrom ratings.

d

tatement

Dther numeric Multiple Definethe toterance for deviation from ratings.
fatings

tolerance <

Dverall truth— Multiple \( \I?nsl»)ld an/overall description of the requirements for
in-advertising

truth-intadvertising that may not be covered by the
iréments above.

TS 62257-9-5 © IEC:2013(E)
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Table 4 — Safety and durability standards

Safety or
durability
criterion

Aspect(s) considered in
assessment

Product category
(form factor
and/or
technology)

Requirement

Level of water 4.2.11 Water protection Category 1 Define level of protection in terms of
exposure integrated assessment water protection integrated assessment:
rotection
?overall 4.2.3.1 Water protection — No protection, occasional rain, frequent
technicél or enclosure rain, or permanent outdoor exposure.
enclosure-only) | 4.2 3.2 Water protection — Category 2... Define level of protection in terms of
cireuitprotectionand-drairage water-pretectontntegrated-assesgment.
Ld I I g
4.2.10.1 Product and
manufacturer information
4.2.2.7 Packaging and user’s
manual information /\
Physichl ingress | 4.2.3.3 Physical ingress Category 1 Define level of protection intefms|of IP
protecfion protection c@/sg\
Category 2... efine | v%f p tecMin terms|of IP
class\ \
Mechafhical 4.2.3.4 Drop resistance Category 1 Define.max Mumber of failurdgs out
durabilfty — drop the~aumbex that are tested for
test danmiage, tionality, and safety.
Category \E(efine aximum number of failurgs out
t umber that are tested for
damage, functionality, and safety.
Mechafhical 4.2.3.5 Gooseneck durability ~ Products\with Define maximum number of failurgs out
durabilfty — oosenéck of the number that are tested for
gooserjecks 8\ damage, functionality, and safety.
Mechapical 4.2.3.6 Connéctordurabilit Rrodugts wit Define maximum number of failurgs out
durabilfjty — of the number that are tested for
connedtors I\ (\ damage, functionality, and safety.
Mechafhical 4.2,3.7 Switch durability AlNproducts Define maximum number of failurgs out
durabilfjty — of the number that are tested for
switchgs damage, functionality, and safety.
Mechapical 4.2. Strain relief'durabiti Products with Define maximum number of failurds out
durabilfjty — connectors of the number that are tested for
strain relief damage, functionality, and safety.
Workmjanship 4.27 Wi 'ng\m@ All products Define maximum number of samples
with bad solder joints, poor wiring/ etc.
<\ \ out of the number that are tested.
Battery &3. My protection All products Define a minimum level of battery
durabilfty rategy protection that will protect the product’s
battery and the user.
Lumen 4.2.4.2 2 000 hour lumen All products Define maximum number of samples that
maintephafice maintenance may fail specified lumen maintenahce

criteria out of the number that are

tested.

Fluorescent light
durability

4.2.4.3 Fluorescent light
durability

Products with
fluorescent lights

of the number that are tested.

Define maximum number of failures out
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Table 5 — End-user support standards

Truth-in- Aspect(s) considered in
advertising assessment
criterion

Requirement

Information on
product design,
utilization, and

4.2.2.7 Packaging and
user’s manual information

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

care
Other 4.2.2.10 Other visual Define other product requirements that support end-
Bt M3 yoaore f aa-aiataia—th PTRT-Y I 1Y £ ih Bracliad
SefeeRthgFestis tSers-to-fratrtain-the—uatity-of the-proguet
5.4.2.6 Warranty requirements
The product shall meet each of the end-user support requireme
Table 6 — End-user support re

Suppprt type Aspect(s) qmre
Maintepance 4.2.2.8 Warranty information Define mini w rranty equtS (length, compondnts
and wafranty covere
terms
Servicq 4.2.10.2 Warranty coverage “o mﬂrfjwrements for warranty service
capabiljties (ty on forp in a specific location)

5.4.2.7 Performance targets \>

In addition to meeting the& qu duct

setting shall meet one (of th teria

(Tabje 8). The product|s

07\ ria for performance targets

Run time criterion Requirement
Central charged Define minimum full-battery run time in hours (h) and
product full-batt ) compliance tolerance (%).
run timg run time
Indepepde SEE\ r-day run time Define minimum solar-day run time in hours (h) and
chargefl product — N compliance tolerance (%).
solar-dpy run time
Indepepdently 5 Electromechanical Define minimum electromechanical charge run time ratio
electromechanically- | charge ratio (unitless) and full-battery run time in hours (h) with
chargefl product — compliance tolerances (%).
electgnl'o ngchanical 4.2.7.2 Full-battery run time P (%)
run time
characteristics

Table 8 — Lighting service criteria for performance targets

Light output Aspect(s) Requirement
criterion
General 4.2.8.1 Average luminous flux Define minimum average lumen output (Im) through the
illumination output product’s discharge and compliance tolerance (%).
service
Task lighting 4.2.8.3 Average light Define minimum average useable area (m2) at a specified
service distribution characteristics distance through the product’s discharge and compliance
tolerance (%).

TS 62257-9-5 © IEC:2013(E)
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Table 9 — Additional features criteria for performance targets

Support Type Aspect(s) Requirement
Mobile phone 4.2.2.9 Auxiliary features Define minimum included auxiliary features (e.g., mobile phone
charging information charging with at least three different connectors).
Other 4.2.2.9 Auxiliary features Define other required features.
information

5.4.3 Tolerances

Tolefances are an allowable deviation from the target value for a particular criterionJin a

product specification and are part of the product specification. In the

e of Mrufh-in-

advertising the target value is what is advertised. For performance targets argebvalye is

the
target—passing the test.

minimum performance level. Durability tests and other pass/fa o haye a

Tolefances should be set carefully, considering how the measlred o alues frpm a
test [with a limited number of samples) characterize the trde i ance aspects
of eyery product in the market. The sample size, expe anufasturing tolerance,| and

testing uncertainty should each be considered.

There are trade-offs between protecting buyers/ ers,and’ suppliers from “false posf|tive”
and [false negative” results, respective ! ds to protect buyers/end-ysers
bettgr from poor quality or performance products but atso Jrésult in a higher number of

good quality or performance products being exc X ed o
or tept results. The dynamic is reversedfor loos

c)

non-representative sampling

hualitative: aspects SGli e.g., type of light source) do not typically hgve a
blerance.

d

t

Numeric: ast at aredesgribed with’a measured value (e.g., battery capacity) should
Have a toleranee defined i S percent deviation of the average DUT measurement
f
H
y
0

fom a particulg e. Of it is.alfowable for the test result to deviate in one “diregtion”
ut not the other, i it is allowable to over-perform on the run time buf not
nderperform. be a tolerance defined for the variance in results of the
UT.

In general e{percent deviation from a target value is calculated using the following

formuta:

D =100%x—=

Xtarget

whete:

D is the percent deviation in a numeric value;

Xtarget is the target value;

¥meas is a measured value or the average of the measured values for each sample.

Boolean: aspects that are described in terms of “pass/fail” (e.g., drop test) should have a
tolerance defined in terms of the number of allowable failures out of a set number of trials
or tests. Note that the statistical power of Boolean results for predicting population
pass/fail rates is not very high with small sample sizes. The implication is that it is not
possible to accurately predict population failure rates for a particular aspect from a small
sample size, and it is often appropriate to allow some small but reasonable failure rate to
avoid false negative results.
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5.4.4 Quality standards criteria
5.4.41 General

The following subclauses describe 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:

e Which aspects are referenced by the criteria.

e What level of failure or minimum quality level is acceptable for each aspect.

e Which product categories are subject to each criterion if there are
categories.

ences agross

5.4.4.2 Truth-in-advertising

The goal of a truth-in-advertising standard (see Table 10) is té > S sers
from| false advertising claims. It is particularly important ) ' descriptign of
advertised values corresponds with test results in cases vill make praduct

purchasing decisions based partly or solely on adverti

In practice it is ideal to check any advertised quali 3 t the
test fesults, keeping in mind that ofte 1\ i ts is
diffefent from test conditions and that\there_is\i i nose
casels where the advertised values will 2 di ould
be tgken to avoid wrongly identifying fa

For @spects that are desgerit N ) i for
truthtin-advertising.

For @aspects that are de
to discern if the es

lired



https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

TS 62257-9-5 © IEC:2013(E) - 43 -

Table 10 — Truth-in-advertising criteria for quality standards

Truth-in- Aspect(s) Standard specification Notes
advertising considered in
criterion assessment
System 4.2.7 Run time The tolerance between the rated These are key aspects for end-user
performance aspects performance and measured performance. experiences with the product, but
tolerance — ) also tend to have test results with
numeric 4.2.8 Light output higher uncertainty due to a
ratings aspects combination of intrinsic
Others, if applicable manufacturing variation and test
uncertainty due to the system-level
nature of the aspects.
System 4.2.6 Solar module The tolerance between the rated rtant, have
componentg aspects performance and measured performance. user
tolerance — y are
numeric 4.2.5 Battery ing
ratings performance aspects

Others, if applicable

Other numgric Multiple The tolerance between the rated a \>
ratings \

performance and measured perform e.
tolerance Zn\
i N iMnt to lay out a|proad

Overall truth- Multiple Describe the general policy forinte

in-advertisipg truth-in-advertising require expegtation of truth-in-adVertising
statement Suggested statement: d to interpret it on a cage-by-case
basis.

package,

mislead buy,
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Table 11 includes notes with guidance on aspects that are often part of a truth-in-advertising
check because they are commonly advertised.

Table 11 — Notes on common truth-in-advertising aspects

Aspect(s)

Notes

4.2.7.

2 Full-battery run time

Depends on the setting.

4.2.7.

3 Solar-day run time

resource, which may be location-dependent.

Depends on the setting and often depends on the assumptions about solar

4.2.7.4 Grid-charge run time Depends on the setting.
4.2.7 p Electromechanical charge Depends on the sefiing.
ratio

4.2.8.1 Average luminous flux

Normally listed as peak luminous flux instead, b@her times. as'the

outpu average during discharge, which is more represéntativ typi e
levels.
4.2.2 6 Battery general aspects Package type, nominal voltage, capacity ding

4.2.5
4.2.2,

Battery performance aspects

b Battery easy replaceability

if spares will be available; the replace
service.

NN
in he}%(re Wment battery d

4.2.5 Battery performance aspects This information is useful for an
be obtained.
4.2.2 4 Energy storage system
infornjation
4.2.2 6 Battery general aspects /\(\ /\
~
4.2.8.3 Average light distribution a specifiéd'\distance s often advertised in lieu of
charagteristics important to carefully’adjust the test result to match the

tised value using known light propagatior
relationships (ﬁn\vers square law”).

4.2.6

Solar module aspects

Pegk_;{)w\e\r ca\;sgci\Mand\ty\Me often listed.

4.2.2.
inforn

O Auxiliary features
ation

N

o4

o] urce) may be very important to some end-users.

U?B\Eow

e presence.of f%{tic;\g)/auxiliary features (e.g., a mobile phone charger

4.2.3.
enclo

4.2.3,

1 Water protection —
Eure Q
P Water protecti ZQC\t

nsure that'there is no information that misleads consumers about the
of protection~afforded them by the combination of the enclosure and oth

Y&fz/\rot tior’ systems.

evel
er

prote¢tion and drainage

4.2.4.2 2 000 hour lumen Ws often given for much longer durations (e.g., 20 000 h). Thes¢ may
maintenance be compared to the 2 000 h lifetime to ensure the claim is possible.

5.4.4.3 fetyrand ability

5.4.4.3.1 Gen

Safefy{and durability criteria protect the user from harm and the product from early fgilure
duri i is | ili i ithlcost

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 12).
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Table 12 — Safety and durability criteria for quality standards

Safety or Aspect(s) Standard specification Notes
durability considered in
criterion assessment
Level of water 4.2.11 Water The required level of water The degree of protection should include
exposure protection integrated protection (see list below) and which | consideration of product category and
protection (overall, | assessment aspects may contribute to expected exposure.
technical, or protection. . .
enclosure-only) 4.2.3.1 Water Specify the aspects that may contribute
protection — enclosure | Levels of water protection: to the level of water exposure
. protection by choosing an overall,
irtz\ﬁﬁ Y\iate: _ No protection technical, or enclosure-only criterion.
protection—eireuit - -
protection and Occasional rain
drainage Frequent rain
4.2.10.1 Product and Permanent outdoor exposure
manufacturer
information

4.2.2.7 Packaging
and user’s manual
information

Physical ingress

4.2.3.3 Physical

The required level of physical

Wectlon should |nclude
sider f product cat¢gory and

protection ingress protection ingress protection in terms of the
minimum IP Class. xpect d exposure. Also, copsider how
c rs will be incorporafed. Most
ex ter aI power connectors afe not
/\(\ /\ \yhﬁ)tected above IP2x.
Mechanical 4.2.3.4 Drop The required s ccess rates the Failure allowance should consider
durability —|drop resistance drop test for and'safety /| Boolean nature of results anfl consider
test (two s \ product category (i.e., fixed products

are unlikely to be dropped campared to
portable products).

Mechanical 4.2.3.5 Gooseneck Only applies to lamps with a
durability — durability gooseneck.

gooseneck

Mechanical 4.2.3.6 Sonngctor he r chcess rates in the Failure allowance should cornsider
durability — durabijli éonnector test for functionality and Boolean nature of results.
connectors /\ \59@ (two success rates).

Mechanical 4.2.3/7 Switch The required success rates in the Failure allowance should corsider
durability — dura I|ty h test for functionality and Boolean nature of results.
switches safety (two success rates).

Mechanical .2.3. 8\S§@|n el|eW The required success rates in the Failure allowance should cornsider
durability —|strai d ab switch test for functionality and Boolean nature of results.

relief safety (two success rates).

Workmanship

3.9 Wixing quality

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

Failure allowance should consider the
prevalence of each fault typqg.

Battery durpbility

4.2.3.10 Battery
protection strategy

The guidelines for determining if
batteries are well protected from

Be careful not to over-prescijbe the
requirements, since there ar¢ a wide

early failure and if users are
protected from potential harm due to
battery failure.

range of battery protection strategies
that may provide satisfactory results—
particularly for emerging chemistries.

Lumen
maintenance

4.2.4.2 2 000 hour
lumen maintenance

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

Consider the expected rate of use and
desired product lifetime.

Fluorescent light
durability

4.2.4.3 Fluorescent
light durability

The required success rate for each
sample in additional tests for

fluorescent light durability.

Failure allowance should consider
Boolean nature of results.
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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 associated with sealing the
enclosure or internal circuit elements.

Table 13 describes how various levels of water protection are determined based on a
comppination of laboratory iest results, product design and manuiacturing information,| and
consjumer information. The levels of protection are:

o protection

N

e (ccasional rain
Hrequent rain
F

ermanent outdoor exposure

The results of an assessment will include several “type fe fectior ality

e Quverall protection: water protection by all the ur

Prqduct category

A\ 1o
Fixed separate No pri i mucts intended for indoor use are unlikely to be
(indopr) exposed to water and do not require water protection.

—

Portgdble separate casional rain Portable products may experience occasional water
exposure in service and should have some degree ¢
water protection.

Portgble integrated equentTain Portable integrated products are likely to be expose(d to
water when left outside to solar charge and should have
good water exposure protection.

Fixed integrate \ Permanent outdoor exposure | Outdoor products are certain to be exposed to rain and
(outdpor) should have a high degree of water exposure protegtion.

5.4.4.4 Emupport

End{us€r support criteria describe the information (labelling, instructions, and bdilt-in

H H 5 AN ) b Jorl (] 5 H n H 1 Il I ) - s 1 £ (] H
|nd|bdlUlb) triat CITdlics CIU=-ustcis WU Tiidirmtalttt atta 1uity  1€4di4Zc uie putelitial Ol a aevice

(Table 14).
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Table 14 — End-user support criteria for quality standards

End user
support
criterion

Standard Notes

specification

Aspect(s)
considered in
assessment

Information
on product
design,
utilization,
and care

4.2.2.7 Packaging
and user’s manual
information

Requirements for
end-user
information.

to protectthe device fTonT eXposSUre to0 wWater on the packagi

the user’s manual may warrant a reduct

Define if there are requirements for consumer-facing information on
packaging or in a user’s manual. This may be more appropriate for
specific, targeted programmes than general market support or
market offerings, since it is unlikely that a broad set of products
will be available that meet any particular set of guidelines. In
some cases, a specific piece of information may have implications for
the required level of quality in another criterion (e.g., advising the user

ng orin
nts for

Other

’ ionin the requirems
water protection defined by 4.2.3.1 and ﬁg\zx
Define if there are requirements for

h end-ug
(e.g., indicator lights). As with r

er-f

4.2.2.10 Other
visual screening
results

Requirements for
particular aspects
of the visual
screening.

er support
hcing
to avoid

5.4.9%

Wari
cove
parti
lists

r

anty requirements are generally narrow in scop

cular location, service capabilities may be
criteria that are included in a warr

., indi i . ith requi
information, these requirements<houl
over-prescribing.

Warranty requirements criteria

age for product warranties. In situations wheré

Table 15 - Crit

and
in a
e 15

End

user support
criterion

Aspect(s) Notes

consid in
assessme (

Main
warrg

enance and

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

4.2.2/8Warr nty

nty terms |nfor ati

Serv
capa

ce
bilities

These requirements are very specific to “I
projects typically.

rant W availability

o vice to end-

users in a particular
cation

age

pcal”

5.4.6

5.4.4.

The
targd

ce ta ets criteria

following” subctduses describe aspects that are appropriate for use as perform
ts and gives guidance on implementing a set of targets.

gnce

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

What level of performance is acceptable for each aspect

combination of run time and brightness)

H

ow many product settings shall meet the criteria 1)

categories

fle

xibility for the remaining settings.

Whether minimum levels of performance are contingent on also meeting others (e.g., a

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

It is generally appropriate to set performance targets that should be met by one setting or more, but allow
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Combined run time and lighting service targets

3(E)

Each product setting (“brightness level’) may be described by a set of run times and lighting
service. A set of performance targets includes a “combined” target to meet minimum run
time(s) at a minimum lighting service level(s), and if at least one setting meets the combined
target the product is in compliance. There may be more than one combined target.

5.4.6.2.2 Run time

Run time—is—akey-performance—indicatorfortightingproduets; vice

is difectly related to end-user utility.

It is jmportant to consider the range of charging options (see 4.2.2.2Y av sers

and [their likely service needs when setting run time criteria. Oft nt is

apprppriate that allows compliance with any one of the criteria_to\pass ‘s time

asselssment. Table 16 lists run time criteria for performance target

Table 16 — Run time criteria for perf
Run time criterion Aspect(s) Target otes
considered in specification
assessment /\
Central charged 4.2.7.2 Full-battery Set th&;\tjlr igh enough to meet 1 day fo 2
productffull-battery run time days of lighting service requirements for the end-
run timg . user ill charge via centralized mean$. Note
4.2.7.4 Grid-charge at many products with solar charging can also
run time be charged via centralized means if they have an
input port.
Independently solar Set the target high enough to meet typical|daily
charged product — needs given a standard or specific solar rgsource.
solar-dgy run time Typically based on the standard solar day
(5 kWh/m? )

Independently Set an electromechanical charge run time [that is
electronmpechanically- batt y run time reasonable in terms of user effort and a Fyll-
charged product — battery run time that ensures the user can|use a
electronmpechanical Iectromechamcal product for sufficiently long periods of time
run timg un time. between charging.
charactgristics

Tabl marks for run time requirements that may be helpful for sqtting

perfq

Table 17 — Run time benchmarks
Service typed context Service level Notes and source

2008 evening / night time

illumination

Sub-Saharan Africa using

fuel-based

in off-grid

lighting

Median 3,5 h — 4 h,
range of 2 h — 6 h.

From a set of market research surveys across five countries in Sub-
Saharan Africa (Lighting Africa). Note this does not include early
morning illumination needs, which may be an hour or more.

2007 night fishing in

India

4 h — 6 h for fish
sorting; 10 h for night
fishing; 1,5 h for
household uses.

From a small-sample survey in a fishing village (Improved Lighting for
Indian Fishing Communities, ER291-3 Final Report May 16, 2007)

5.4.6.2.3

Lighting service

Lighting service levels determine the usefulness of a device for particular activities.
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It may be important to consider the form factor (i.e. task, ambient, etc.) of the product or the
needs of a particular target set of users (in the case of a targeted project) when setting
lighting service level requirements (Table 18).

Table 18 — Lighting service criteria for performance targets

Lighting service Aspect(s) Target specification Notes
criterion considered in
assessment
General 4.2.8.1 Average Minimum luminous flux. Set the target high enough to meet
illumination service | luminous flux output general illumination needs, considering
the—affordabitity-trade-offs—and the size
of spaces typically lit in offgfid
householp%p\
Task lighting 4.2.8.3 Average light Minimum illuminance level and g i meet the
service distribution minimum area served with at least e of
characteristics the minimum illuminance level.
Specify the allowable orientations of
the light (suspended from a fixed
distance, suspended from an
arbitrary distance, etc.). NG
Tablg 19 lists some benchmarks for lighting servi ments that may be helpfdl for
setting performance targets:
Table 19 — @w@g\%e b
Servige type / context Service level A \N‘o‘tés and source
General ijlumination 20 Im set pffocus groups in2010-2011 across five countries in Sulf-
expectatipns in off-grid Sub- Sahara ica established that 20 Im is generally favourable fqr a
Saharan Africa <\(\ ariety 0 d-users in terms of meeting their expectations (Lighting
Africa)s
General illumination from 10m 80 Im ( npre Muel based lighting (candles, “wick” lamps, and Hurricane
typical fugl based lighting lafps) provide a range of lighting service from 10 Im — 30 Im.
General ijlumination frog\i‘g 00 Im This Mresentative of typical minimum lighting service levels|in grid-
60 W inc@gndescent light b connected homes and businesses.
(or 15 W [CFL)
Reading (children in off-grid lux /fhis is based on a review of lighting needs in Nepali villages. (Bhusal et
village) al 2007 doi: 10.1582/LEUK0OS.2007.03.04.003).
General i A qu\/ From a review of lighting standards (Mills, E. and N. Borg, 1999. Trends
buildings 700\ ux in Recommended Illuminance Levels: An International Comparison
country s Journal of the llluminating Engineering Society, Winter 1999)
General detail-orieptedwork 1 000 lux From a review of lighting standards (Mills and Borg 1999)
(industriaflized country
standardg)
5.4.6.3 Additional functions

Additional functions may be required for particular programmes or offers if the end-users have
specific needs beyond lighting service. These requirements are not normally used for general
market support programmes focused on off-grid lighting that serve users with a variety of
needs. Table 20 lists additional function criteria for performance targets.
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Table 20 — Additional function criteria for performance targets

Additional Aspect(s) Target specification Notes
function criterion considered in
assessment
Mobile phone 4.2.2.9 Auxiliary Specify if mobile charging is Mobile phone charging is a key function
charging features information required and whether there are for many consumers, but is one that is
requirements for number and type of | easily described by advertising or on
connectors, etc. packaging. Consider a truth-in-
advertising quality standard in this area
for market support programmes. For
bulk purchase or specifically targeted
programmes [t may be appropriate to
specify mobile phone chargilg
functionsmormancet rget.
Other 4.2.2.9 Auxiliary Specify if there are additional i i fered
features information required services. s, and
ul not to
hents.
6 Quality test method

6.1 | General

The [Quality Test Method of tests with a relatively large sample|size
that luses rando e most stringent set of tests in this techpical
spedjfication an

¢ Qualification fo

e Generating_ in rty verified specifications sheets

6.2

QTM broad range of quality assurance needs where rigorous, unbipsed
test fesults are requ ed.”Table 21 Ilsts examples of how they are applied depending on the
type|of qualify )ass

Table 21 — Applications of product specifications

Type of QA
framework

Example(s) of applying this clause

General market
support

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

Use QTM results to produce standardized specifications sheets.

Manufacturing /
distribution

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

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

Bulk procurement

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

Trade regulation

Require QTM results for qualifying for tax exemption. Accept QTM results from any
accredited laboratory.
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Sampling requirements

The product samples should be selected and shipped to the test lab according to the random
sampling guidelines outlined in Annex E.

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

ISO/
instr
accr

6.5

Each
prod
impo
unan
infor

perfg
char

discretion of the test laboratory.

accredited by an international or national standards body (e.g.,
EC 17025). The measurement equipment should be calibrated
Iments annually, or as directed by the equipment manufac
pditation organization.

Testing requirements

Lict. It is not necessary that each aspect be measured
rtant to note in the test results which samples we

bcterize a setting with lower out

ILAC

refer
labor

ysing

ence
btory

to a
it is
n an
d for

e the
ould
the
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Table 22 — QTM testing requirements (7 of 2)

Aspect Reference | Applicability Sample Test Test method
size classes family
Product design, 4.2.2
manufacture, and marketing
aspects
Arrangement of components 4221 All products 1 A Visual
screening
Charging system information 4.2.2.2 All products 1 A Visual
screening
llighting system information 4.2.2.3 All products 1 A Visual
/\sc{eening
Energy storage system 4.2.2.4 All products 1 A Visu
information fS\OQaem
Battery easy replaceability 4.2.25 All products 1 isua
screeni
Battery general aspects 4.2.2.6 All products 1 A\ W
/\ AN screening
Packaging and user’s manual 4.2.2.7 All products % /\Visual
information screening
Varranty information 4.2.2.8 All product 1 N Visual
f\ N screening
Auxiliary features information 4.2.2.9 All rcﬁuc U /K Visual
)\ screening
Dther visual screening results 4.2.2.10 ~All p ts 6 A Visual
r screening
Product durability and (\ 4.2.3 X
workmanship aspects /\ N
Vater protection — enc sure )‘\.2. Wts 6 A,B IP class
assessment
Vater protectlo circ 42.3.2 \Aet)}e 6 A n/a
protection and quest of
the testing
client
Physical ingress 2233/ | Allproducts | 6 AB IP class
assessment
Drop resist\a\nce \ \ /?.2.3.4 All products 6 A,B Durability
neck abili 4.2.3.5 Products with | 6 A Durability
a gooseneck
Lonnector/dur I|ty 4.2.3.6 All products 6 A Durability
$witch-durability 4.2.3.7 All products 6 A Durability
$train relief durability 4.2.3.8 All products 6 A Durability
iring quality 4.2.3.9 All products [§] A Visual
screening
Battery protection strategy 4.2.3.10 All products 6 A Charge
controller
testing
Lighting durability aspects 4.2.4
2 000 hour lumen maintenance | 4.2.4.2 All products 6 A Lumen
maintenance
Fluorescent light durability 4.24.3 Products with | 6 A Extra tests for

fluorescent
light

fluorescent
lights



https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

TS 62257-9-5 © IEC:2013(E) ~ 53—

Table 22 (2 of 2)

Aspect Reference Applicability Sample Test Test method
size classes family
Battery performance aspects | 4.2.5
Battery capacity 4.2.51 All products 6 A Battery tests
Battery storage efficiency 4.2.5.2 All products 6 A Battery tests
Battery voltage 4254 All products 6 A Battery tests
Solar-module-aspestis 4.2-6
Solar |-V curve parameters 4.2.6.1 All products 6 A, B(\\[S{Iar maodulle
sts
N
Solar module cable length 4.2.6.2 All products 6 Visual
kc\reen' g
Run time aspects 4.2.7
Fulltbattery run time 4.2.7.2 All products 6 \ \R \ Ryk time
Solgr-day run time 4.2.7.3 Solar charged 6 \ Run time
products
Grid-charge run time 4.2.7.4 Grid charged A Run time
products (7
Ele¢tromechanical charge ratio | 4.2.7.5 Electromechanically, A Run time
/\ck\arg produtts
Light output aspects 4.2.8
Avefrage luminous flux output 4.2.8.1 All prod}s{s 6 A Luminous flix
Full| width half maximum 4.2.8.2 Alprogdcts N\ | 6 A Light
(FWHM) angles / T~ distribution
Avefrage light distribution 4283 INproducts 6 A Light
chafacteristics [\ distribution
Colpur characterist)'c‘s\ \ \Aty\ﬁ\df Il p@ucts 6 A Luminous flux
Cirguit efficiency\xsyg%x \
Batfery-charging circui 2.9 /KII products 6 A Circuit
effigiency /A\ efficiency
Sel -certificaqu\a%c}s\ )\2\.10
Proguct and m nufaahkr \4\%0.1 All products n/a A Self-reported
informatz‘opn\ \
Wafranty c er%& \/ 4.2.10.2 As required for n/a A Self-reported
programmes
Thifd-party marks W 4.2.10.3 All products n/a A Self-reported
cerffifications
Intggrated assessment
Water protection integrated 4.2.11 As requested by the n/a A Integrated
assessment manufacturer assessment
6.6 Recommended tests programme

6.6.1

The following programme is one strategy to accomplish all the tests in a timely manner.

General

Figure 6 illustrates the recommended flow for the programme of tests.



https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

- 54 — TS 62257-9-5 © IEC:201

[ Product sampling ]

!

3(E)

Test
Preparation

inspection information

[ Sample intake and shippi ng Manufacturer self-reported 3 VisaalsErsating 3 Sample preparation

ﬂ

Batch C/ Spares

‘M

's w
= Outdoor photovoltaic .
nergy module I-V characteristics Battery test Lumen Maintenance test
Components tact
>,
[ Full-battery run time test Grid charge Test ]
;:L;fs pime [ Salar charge test ] x y
Full discharge preparation
Electromechanical charge ] hysic: anN;{ér ingfess ]
test pro’ ct;ontest
Y =/
4 ) < }echamcal durability fest ]
[ Light output test ] [ Light distribution test ]
Cthe
leshy Charge controller
behaviour test
\_ Q
y
Reporfing IEC 760/13
testing for QTM
6.6.2 Product samp
Samples are randqml C d.in t chain or market and shipped to the test celntre.
The product sa sent
6.6.3 Test prepara
6.6.3.1
The [initi volve ensuring the samples are intact, preparing them for fufther
testd, ardd reque certification information from the manufacturer.
6.6.3.2 intake and shipping inspection
The |samples should all be inspected for shipping damage, unambiguously labelled for
idenfification during the testing process, and placed into batches.

6.6.3.3 Manufacturer self-reported information

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

6.6.3.4 Visual screening

The visual screening should be done before any other tests and before the samples are
altered to prepare them for other tests. The visual screening procedure is presented in
Annex F.
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6.6.3.5 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.

6.6.4 Batch A tests
6.6.4.1 General

Batch A undergoes the main set of tests.

6.6.4.2 Energy component tests
6.6.4.2.1 General

Energy component tests can generally be done independently of eac
basi$. The recommendation is to complete them before ru
complete them opportunistically as is appropriate.

6.6.4.2.2 Battery test

-hoc

The |pattery tests (in particular capacity measurements) shou done before any system-

levellrun time tests to ensure the batteries are “re
befofe testing. The battery test procedure.i :

6.6.4.2.3

Sincg outdoor solar module testlng is Ubj
are ¢ften the most “oppor )
module |-V characteristics test

For amorphous s
after|they are re
comimence.

6.6.4.3
6.6.4.3.1
The full-battery

The |additional
detefmine the sp

ecified run time.

6.6.4.32 Full-battery run time

rage

”[they
Itaic

intely

lests

ests.
5t to

It is often convenient to do the full-battery run time test directly after the battery capacity
measurements. Cycle the batteries (as is done in the battery capacity measurements) and
fully charge them before this test. The full-battery run time test procedure is presented in

Annex M.

6.6.4.4 Charge controller behaviour test

The deep-discharge protection charge controller measurement may be incorporated into the
full-battery run time. The overcharge protection charge controller measurement requires
independent testing. The charge controller behaviour test procedure is presented in Annex S.
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6.6.4.5 Other tests

6.6.4.5.1 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.

6.6.4.5.2 Grid charge test

Grld \Jhalyc tUOLIIIu Dha” bU UUIIIIIIUII\JUd OftUl thU SampIU IO fully discharged O\JUUIdIIIB l) 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 t e is
presented in Annex O.

6.6.4.5.3 Electromechanical charge test

Eleciromechanical charge testing shall be commenced aft i i discharged
according to the full discharge preparation in Annex N. S c arge
efficiency value determined by the electromechanical ¢ : i S t the
electromechanical charging ratio. The electromechan e nted
in Anex P.

6.6.4.5.4 Light output test

The [li system including a driver, [light

sourg nay be treated as a single compdnent
if it i \ aintaining the same electricall and
thern isti e product is fully assembled. The light output
test af un time test and is presented in Annex I.
6.6.4.5.

Like est of a
syst i i [ i g ahd optical components. However, the system mdy be
trea’t}a if it/is separable from the other main components while
mai d-thermal characteristics that are present when the prqduct
is fu ribution test procedure should be done after the full-bgttery
run t Annex T.

6.6.5

6.6.9.1

Batch.B/undergoes long-term lumen maintenance testing in parallel with Batch A testing.

6.6.5.2 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.

6.6.6 Batch C / potentially destructive tests
6.6.6.1 General

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

Physical and water ingress protection shall be assessed on samples that have the least
amount of impact or adulteration from the testing process. Unused spares should be the
preferred samples for this assessment. The physical and water ingress protection test
procedure is presented in Annex U. It is also possible for product to be assessed for water
protection with the level of water protection procedure, which is presented in Annex V.

6.6.6.3 Mechanical durability test

It is preferable to do durability testing (switches, connectors, gooseneck, and drop test) on the
“‘spare*—samptesthattrave ot beem attered—for testimg—However,tsoftemmfeasibje to
accomplish this if the unadulterated spares are required for other tests and-in the besprase
therg will be five unadulterated spares out of the original 18. In this case eastimodified”
samples from Batch A or Batch B should be used. The mechanical dura re is
presented in Annex W.

6.6.7 Report preparation

Aften testing is complete and the results are validated, a r d for

accufracy before submission to the client.

6.7 | Reporting

The from

QTM

At a

a) Ipformative cover page€.

b) Jummary page(s)
c) Detailed tes were
easured at

ed at other labs (e.g., ingress protection test regults

ary images and/or other supporting information.
acturer-provided information and self-certification evidgnce

7

= @
Q%,L?n=6

The Market Check Method (MCM) is a flexible set of tests that is designed for targeted
retesting or checking of an aspect or set of aspects. The tests are designed for use in
situations where only partial retesting is required but with rigor equal to QTM testing, such as:

7.1 General

e when a product is partially updated and an update is required for a standardized
specifications sheet
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e when there is suspicion that products on the market are substandard compared to those
that were originally tested for programme qualification or the production of a standardized
specifications sheet

7.2 Applications

MCM tests have a narrower focus than QTM results—they are targeted for establishing if a
deviation has occurred from previous QTM results for particular aspects (but not every
aspect). Table 23 lists examples of how they are applied depending on the type of quality
assurance framework:

Type of QA framework Example(s) of applying this clausé
General market support Use MCM results for market monitoring and orc‘:e en
Use MCM results to update standardized s@i{\(w@%.
Manufacturing / distribution | Use MCM results for market monitor'((g. \ \
Bulk procurement N/A
Trade regulation N/A

7.3 | Sampling requirements
The [test samples should be randomly BS in
Anngx E. In select cases it may be a the

manyfacturer (e.qg., if the MCM testing\is toncon 5 not
depgnd on manufacturing quality control and tolera

Enoygh samples should be\provided o sd so_i
timely manner and account forunforeseen negds
The [recommended nu

sparg. If there ar Ve
batch.

7.4 Laboratory

possible to complete the tests|in a

ditional samples.

VI testing is six per batch plus at least| one
en it may be appropriate to use more than one

The fest labaofatory 's ; operly trained to undertake the test methods described below
and | accredited b i ational or national standards body (e.g., ILAC Using
ISO/|E ' easurement equipment should be calibrated against refergnce
instruments \ as directed by the equipment manufacturer or laboratory
accreditation organiza

7.5 | Testing requirements

MOCM- 4+ $ artll A nd X
A= — < T

M aftha cnanifin taot raniramaanta £y oo\
ost-otthe SPTCTMCTCSTTCUOUTmTCTTICTItS 1TU1 VI tCSTS vvit

i o bonthe—aspeets that
are suspected to have changed since the previous testing.

The required sample size and allowable test classes for MCM tests should be the same as
those required for QTM testing of the same aspect (see 6.5).

The particular test plan for MCM testing is case-dependent and up to the judgement of the
organization or institution who initiates the testing. The following recommendations should be
kept in mind when creating MCM test plans:

e Always include a visual screening test to uncover any unexpected changes to the product;
be ready to augment the original test plan pending the visual screening results.

e Consider system-level impacts of component changes.
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Table 24 lists recommended aspects to test or measure in the case of three typical changes
to a product: updates to the light source, battery, and PV module.

Table 24 — Typical MCM testing guidelines

Aspect Reference | Different light Different Different PV
source battery module

Product design, | 4.2.2
manufacture, and marketing
aspects
Arrangement of components 4.2.2.1 Yes Yes Yes
Charging system information 4.2.2.2 No Yes
Lighting system information 4.2.2.3 Yes No No
Energy storage system | 4.2.2.4 No Yes 7\%\
information (\
Battery easy replaceability 4.2.25 No Yes \NQ
Battery general aspects 4.2.2.6 No Yes \ \Qlo\/
Other visual screening results 4.2.2.10 Yes Yes Yes
Product  durability and | 4.2.3 /\ N \
workmanship aspects a
Drop resistance 4.2.3.4 Yesf\\)/ )&es Yes
Strain relief durability 4.2.((5 (o] % ( @ ‘\/ Yes
Wiring quality 4.2.3.5\ Yo Yes Yes
Battery protection strategy 4.2.3.,1’5A No Yes No
Lighting durability aspects 4.2.4 \ \/
2 000 hour lumen main@an\ce\ m N > | No | No
Battery performancfé\aspﬁc\ts 4@&\
Battery capa% \/\ 4.5\’&1 \{\40 Yes No
Battery volta<gg ) < & )\{5.4 No Yes No
Solar module aspect \Qﬂ\w
Solar |-V cur\vé p ér\ete}!,\ 4.2./621 No No Yes
Solar modilte cable lefgth_ 4262 No No Yes
R%ni\jgy\%i\\> 4.2.7
Fultbattery xun \i 4.2.7.2 Yes Yes No
Solar-da n‘time 4.2.7.3 Yes Yes Yes
Grid-charge rM 4.2.7.4 Yes Yes No
Mechanical charge run time 4.2.7.5 Yes Yes No
Light output aspects 4.2.8
Average luminous flux output 4.2.8.1 Yes No No
Full  width half maximum | 4.2.8.2 Yes No No
(FWHM) angles
Average light distribution | 4.2.8.3 Yes No No
characteristics
Colour characteristics 4.2.8.4 Yes No No
Self-certification aspects 4.2.10
Third-party marks and | 4.2.10.3 Yes Yes Yes
certifications
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7.6 Recommended tests programme

See 6.6.

7.7 Report requirements

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

MCM testing. Templates for test results reporting are provided in Annex X.

At a minimum the report should include the following elements:

a) Ipformative cover page.
a) Table of contents.
q

b) Summary page(s) as described in Annex X.

c) [Detailed test reports that include results for the aspects describ

d) Annexes that include images and other supporting information.

e) Annexes that indicate manufacturer-provided informatioh. an
(B-g., certificates of compliance).

8 Initial screening method

8.1 General
The [Initial Scre@ P
feedpack on prod de

8.2 | Applicatio

ISM [tests should C btaining quick, preliminary results to help inform subsed
rounfds o the preliminary results. Table 25 lists examples of how the
applied depend the type of quality assurance framework:

Table 25 — Applications of product specifications

idence

uick

uent
are

Type of QA framework Example(s) of applying this clause

followed up by QTM testing for those with promise.

the quality or performance or products in the market.

Ge ral market sunnort Use ISM resulis-to filter notential oraanizations-/ nroducts-for targeted suppd
L g 4 L o4

Use ISM results to trigger MCM testing when there is suspicion of a change in

confirm results.

Manufacturing / distribution Use ISM results for batch-to-batch monitoring of production runs of shipments.
Bulk procurement Use ISM results for batch-to-batch monitoring shipments.
Trade regulation Use ISM results to make preliminary decisions, followed up with QTM testing to

8.3 Sampling requirements

The test samples may be provided directly by a manufacturer (or their proxy) or may be

randomly procured from the market according to procedures in Annex E.
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Enough samples should be provided or selected so it is possible to complete the tests in a
timely manner and account for unforeseen needs of additional samples.

The recommended number of samples for 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 26 should be measured where A} 2 to a
prodpuct. It is not necessary that each aspect be measured on each sam it is
impgrtant to note in the test results which samples were the ' in an

unambiguous way. A general description of the test method family fore d for
informative purposes only.

For products with multiple settings, at least one set oftest results b the
perfgrmance on the highest light output setting. At leagt¢ ould
charpcterize a setting with lower output. it 5 the
discretion of the test laboratory.
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Table 26 — ISM testing requirements (71 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 \isual screening
Enefgy storage system 4.2.2.4 All products 1 A Visual screen(ng
infofmation (\
Battlery easy replaceability 4.2.2.5 All products 1 A < N (\\quét\screen ng
Battlery general aspects 4.2.2.6 All products 1 A < \Qsﬁ{l sc}%en ng
Packaging and user’s manual 4.2.2.7 All products 1 Vis IMeen ng
infofmation
Y
Warranty information 4.2.2.8 All products 1 < \Q \ Visual screen|ng
Auxjliary features information 4.2.2.9 All products /1’\ ﬁ Visual screening
Other visual screening results 4.2.2.10 All products / 1ﬂ A > Visual screen|ng
ProHuct durability and 4.2.3 N
workmanship aspects N
Water protection — enclosure 4.2.31 All products 1 \\/ A,B IP class
N\ assessment
Watr protection — circuit 4.2.3.2 At the req Q\ 0 A n/a
protection and drainage of the teStin
clie
Phyfical ingress protection 4.>.\’§.3 INproducts 1 A,B IP class
[\ assessment
Drop resistance K Xg&@ Il p%gucts 1 A,B Durability
Godseneck durabw &f 42.3.5 r&?{cts with 1 A Durability
/\ A agooseneck
Conjnector durabilitA 4\.2\3.6 > All products 1 A Durability
Swifch durabilit )\{35*/ All products 1 A Durability
Strdin relief dbability~\ N, [\4.23.8 All products 1 A Durability
Wiring q@lity \ 4.2.3.9 All products 1 A Visual screen|ng
Batfery prote 'or&trat y 4.2.3.10 All products 1 A Charge contrqller
testing
Lighting durability aspects | 4.2.4
500|haur lTdmen maintenance 4.2.41 All products 1 A Lumen
maintenance
Battery performance aspects | 4.2.5
Battery capacity 4.2.5.1 All products 1 A Battery tests
Battery storage efficiency 4.2.5.2 All products 1 A Battery tests
Battery voltage 4.2.54 All products 6 A Battery tests
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Table 26 (2 of 2)

Aspect Reference Applicability Sample Test Test method
size classes family
allowed
Solar module aspects 4.2.6
Solar |-V curve parameters 4.2.6.1 All products 1 A, B Solar module
tests
Solar module cable length 4.2.6.2 All products 1 A Visual
screening
R{in time aspects 327
Fyll-battery run time 4.2.7.2 All products 1 A f\\&m time
S¢lar-day run time 4.2.7.3 Solar 1 A Runxime
charged Q
products (\
Light output aspects 4.2.8 /\

Ayerage luminous flux 4.2.81 All products

1 A,B\ \gyﬁ)nous flu
oytput
Fil width half maximum 4282 All products /1—\ ] Light

(FWHM) angles distribution

Ayerage light distribution 4.2.8.3 All products j A Light
characteristics (Q\ /\ distribution
Colour characteristics 4.2.8.4 < \théna\l\ ( 1K U ;\#(B Luminous flu
Circuit efficiency aspects \\/

Battery-charging circuit 4.2.9 Optiona
efficiency <p\
Se¢lf-certification aspects( \t\%m/—\ \) N >

Product and manufacturf\/ 4.2}30.1 Ws 1 A Self-reported

A Circuit
efficiency

information
Wiarranty covera{gé\ \ 4>.1 2 \QII%oducts 1 A Self-reported
Third-party marks\aré 4.240.3 Optional 1 A Self-reported

cqrtifications

Integrated assessment /

Wiater protection~integrated 4.2:11 As requested | n/a A Integrated

agsessment by the assessment
Ve manufacturer

8.6 | Recommended tests programme

See b.6.

8.7 L Reporting

The report for ISM testing should support any activities that depend on the information from
ISM testing. Templates for test results reporting are provided in Annex X.

At a minimum the report should include the following elements:

a) Informative cover page.

b) Table of contents.

c) Summary page(s) as described in Annex X.

d) Detailed test reports that include results for the aspects described in 8.5.
e) Annexes that include images and other supporting information.
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f) Annexes that indicate manufacturer-provided information and self-certification evidence
(e.g., certificates of compliance).

9 Field screening method

9.1 General

The Field Screening Method (FSM) is a set of tests that provides basie_indicati € duct
quallty and performance and can generally be completed in the fi soratory
facilities or equipment. Accordingly, the results are not “apsol i neral

indications. In the case where multiple products are tested sif
relatlve comparison of quality and performance is possible.

M, a

9.2 | Applications
FSM| tests should be used for obtaining comparative, gs 3 sting

is nqt possible. Table 27 lists exampl e of
quality assurance framework:

Table 27 — Appli

(N
Type of QA framework \ \Ex mpk{\s)\(f applying this clause

Genefal market support N /AN

Manufacturing / distribution S for Mbatch monitoring of production runs or shipments if
no dg cilities available for ISM tests.

Bulk grocurement \) Use k SMcresult fo\b/atch to-batch monitoring of production runs or shipments if
vﬂ@re i no/\b dgepor facilities available for ISM tests.

Trade regulation /\ \wA

9.3

The
rand

y be

Enoygh 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. At least three
samples‘are recommended for FSM testing.

The recommended number of samples for FSM testing is three: one each for two parallel
batches and one spare.

9.4 Laboratory requirements

The tests will be performed in the field or otherwise in a location without official status as a
laboratory.

9.5 Testing requirements

Each of the aspects listed in Table 28 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
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unambiguous way. A general description of the test method family for each aspect is listed for

informative purposes only.

For products with multiple settings, at least one set of test results should fully characterize the
performance on the highest light output setting. At least one other set of test results should

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

discretion of the test laboratory.

— 65—

Table 28 — FSM testing requirements (7 of 2)

screening

Aspect Reference Applicability Sample Test classes | Test method
size allowed family
Prpduct design, manufacture, | 4.2.2
and marketing aspects
N
Arfangement of components 4.2.21 All products 1 Visu
sereening
Chiarging system information 4.2.2.2 All products 1 isual
sefeening
Lighting system information 4.2.2.3 All products 1 A Visual
\ screening
Energy storage system 4.2.2.4 All products A Visual
infprmation screening
Balttery easy replaceability 4.2.25 All product > Visual
/\ N screening
Baftery general aspects 4.2.2.6 AlNproducts 1\\/ A Visual
N screening
Packaging and user’'s manual 4.2.2.7 roduets > A Visual
infprmation screening
W{rranty information \%.2.8 AIIMUj'\s/ 1 A Visual
N ~ screening
Aukiliary features information 2.2. Al products 1 A Visual
screening
Other visual screM b&s/\ 2.2 All products 1 A Visual
screening
Prpduct durabilitf an \"\Q/
wd rkmanshlp/a\
Water protection -k% 42.31 All products 1 B IP class
assessment
Phlysica \sxrot\n\) 4.2.3.3 All products 1 B IP class
assessment
Drop reS|stance 4.2.3.4 All products 1 Durability
Gdoseneck durablllty 4.2.35 Products with 1 A Durability
a gooseneck
Connector durability 71230 ATl products T A Durabilty
Switch durability 4.2.3.7 All products 1 A Durability
Strain relief durability 4.2.3.8 All products 1 A Durability
Wiring quality 4.2.3.9 All products 1 A Visual
screening
Solar module aspects 4.2.6
Solar module cable length 4.2.6.2 All products 1 A Visual
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ceftifications

Aspect Reference Applicability Sample Test classes | Test method
size allowed family
Run time aspects 4.2.7
Full-battery run time 4.2.7.2 All products 1 Run time
Solar-day run time 4.2.7.3 Solar charged | 1 Run time
products
Light output aspects 4.2.8
Averagetumineus—fthceutput 4284 AH-produets 4 S Lutreds
flux

Avgrage light distribution 4.2.8.3 All products 1 C ight
characteristics . tributiorn
Se]f-certification aspects 4.2.10 /\ \
Product and manufacturer 4.2.10.1 All products 1 A e\lf\pe/portled
infprmation (\
Warranty coverage 4.2.10.2 All products 1/\ A\\ \éelf-reportred
Third-party marks and 4.2.10.3 Optional Q« \) Self-reportled

9.6 | Recommended tests program
9.6.1 General
The [following programme is one str

Figufe 7 illustrates the recommended flow

A 4

Light output test

e

Full-battery run time test

Solar charge test

[ Mechanical durability test

Reporting

IEC

761/13

Figure 7 — Recommended sequence of testing for FSM

9.6.2

Product sampling

Samples are randomly procured in the market (Annex E) or provided by the manufacturer.
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9.6.3 Test sample preparation

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

9.6.4 Manufacturer information request

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

9.6.8§ Visual screening

The yisual screening (Annex F) should be done before any other tests and e ples
are 3ltered to prepare them for other tests. It will be necessary to cycké the p du S (charge-
discharge) several times to ensure functionality so a complete Ais y be
completed.

9.6.6 Light output

The Jight output tests are not strictly on components, em\| ding a driver,|light
sourge, and optical components.

9.6.7 Full-battery run time

The pattery shall be fully charged priorto con ery run time test (Annex AA).

9.6.8 Solar-day run time

The pattery is charged us
day fun time (Annex AA).

and discharged to determine the spplar-

9.6.9 Water pg

Watgr protection ne : shall be done on samples that have the |east
amount of impact Or a e testing process. Generally, unused spares should
be uged for this assessm

9.6.10
It is |prefera bility testing (switches, connectors, gooseneck, strain relief,| and
drop|test) o are” samples that have not been altered or opened for testing. Us¢ the

methods prowde

9.6.11</ Results check and report generation

After testing is complete, a report is generated and checked for accuracy before submission
to the client. Sample test report templates are located in Annex X.

10 Standardized specifications sheets

specs

&

—

s
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10.1 General

Standardized Specifications Sheets (SSS) are a way to communicate quality assurance
information to the market. They include key information for potential buyers of off-grid lighting
products. The information in SSS is based on standardized test results from QTM testing.

10.2 Applications
10.2.1 General

SSS requirements are useful to understand for the broad market, since they are typically the
pt fhowsthey

H $ PR T PO~ 4 nd -chao OT M Aot e Taobla 20 Licta PN Q£
pr|m |_y vva_y to—Comtuteate—ana—Snare @ rvrteStTresSHrtS—rante—==o11StS UAalllp TS U

are 3pplied depending on the type of quality assurance framework:

Table 29 — Applications of product specificationhs

['ype of QA Example(s) of applying this claus \/
Fframework /\

Genefal market Administer a SSS third-party verification progra
suppdrt 5\ \

Manufacturing / Use SSS to advertise products.
distrigution

Bulk grocurement Use SSS from third-party verified S/Ochggs/g ;.ér%n p\)@nti\l\{oducts for purchase.

Tradg regulation Use SSS from third- p ty\verifi s to[sCr, en appliegants for import / tax
programmes.

10.2|2 Guidance

A S$ ign to

buydrs to enable fair con i ade i . the

follo i

e H nent
P

e K still
P

o R n.

o U

10.2

10.2

The

° that

shall be met to use the SSS.

o Test result requirements, including the type of testing required and requirements for
updating the results in the SSS.

o Style and format requirements to ensure easy comparison of information across SSS.

e Reporting precision that guides the level of rounding that is allowed from measured test
results.

e Results verification mechanisms to reduce the incidence of counterfeit SSS.
e Required elements that shall be in every SSS.

e Optional elements that may be included at the discretion of the manufacturer or their
proxy.

e An example of the style, format, and contents in a fully implemented SSS.
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An example framework document is included in Annex C.

10.2.3.2 Qualification standards and targets

This defines if there are qualification criteria for participating in the SSS programme and
generally references a product specification (see Clause 5).

10.2.3.3 Test result requirements

10.2.3.3.1 General

Detals on the test result requirements for information presented In the S5oS. [he détails

should be specific about the requirements both when SSS are originally they
are ypdated.

10.2{3.3.2  Original testing

Typigally, QTM test results are used as the basis for the origin Huct.
In sqme cases the results may come from other sources. |k long

results are valid before retesting is required.

10.2{3.3.3 Retesting and updates

This|subclause describes the test requi

e Hull retesting after the original resu

e Hartial retesting when the produ the
specification that triggers retesting

e Hartial retesting whens/a m f SSS
and products avail i S

10.2{3.4 Style and fo

The ptyle and fo@ mme

to miake them usefu btion

resogyrce.

Stylg and fo

d
e Use of co
e (

eneral guidelines for language and style

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

10.2.3.5 Reporting precision

Reporting precision guidelines describe the process to round quantitative test results so the
information in each element of the SSS reflects the degree of significance for test results and
is easy to read. For example, an average measurement of 52,3 lumens across several
samples might be rounded to 50 lumens for placement on the SSS.

The guidelines should define three rounding rules for each SSS element that is covered:
a) Maximum precision of reporting: The highest number of significant figures allowed in the
display on the SSS.

b) Minimum precision of reporting: The fewest number of significant figures allowed in the
display on the SSS.
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c¢) Maximum adjustment before additional rounding: If an element is going to be displayed
with fewer significant figures than specified in 10.2.3.5 (b), the maximum percentage a
measured value may be adjusted up or down before additional rounding. Typically this is a

very low number (e.g., 5 %).
d) Allowable direction for additional rounding: If an element is going to be displayed

with

fewer significant figures than specified in 10.2.3.5 (b), this specifies the allowable
direction for additional rounding. Often this is the direction towards “worse” performance

or quality.

Table 30 lists several elements that might be included in a SSS and provides recommended

rounding rules for each. A similar table should be included in SSS guidelines documents.

Tgdble 30 — Recommended precision requirements for metrics on a continuous scgle

Metric Maximum Minimum Maximum Allowable Example(s)
precision precision adjustment direction f
of of before additional
reporting reporting rounding roun{‘rﬁg\

Ruh time 280 1sf. 5 % Do 38 > #,3hor 4 h
& \\3@ h% 37 hor30h
NS

Light output (Im) | 2 s.f. 1s.f. 5% /| powm_ 19,21m > 19 Im or 20

Im

Colour rendering 2 s.f. 2 s.f. n/a K/ n/a \/Sé,Z -> 83
(©) (R, AN/ N

Colour temperature | 2 s.f. 2 s.f. n N\ n/a\) 4678 K> 4700 K
(CET)
(K)

Light distribution 2 s.f. 2 s.f. n )/a 87°>87°
(FWHM)
(\ /\ . 178°>180°

Baftery capacity 2s >\s.f \n/a\) n/a 1432 mAh > 1400 m
(mAh) (\ or 1 000 mAh

Other information/\\% s§f> 1\s\f 5)% Varies n/a

*slf. i si nificantfi\\/. >
onficant 13NN N

contents. This m3

10.2

Each section in the SSS should include a heading name and list the required and opt
elements’in the section. Each element should include a description of which aspects fron

y be

onal
h the

test resuttsare referredtoand—a note o ow to format the-informmationm.Hfgraphics are o
a general format should be defined.

10.2.3.8 Example sheet

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

sed,

and
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SunshinelLamp

Lamp Manufacturer, Inc.

- 71 -

Verify online: Www.example.org/specs/sunshine-lamp

Valid until: - July, 2014

240 lumen-hours per day of solar charging.

Lumens Run Time (hours)

Features:
. Mobile Charging

lMeets.Q.ua.lmj_S!anda:d_

Product Details
Manufacturer Name

{g Meets Performance Targets

Lamp Manufacture

Product Name

Sunshine lamp-~_ \

Product Model / ID Number

RN
sl-001 serlesQOO§>\\ ,.\QV

Contact information

L\
N\
sunny- |p/fo’@su\n

Website

wwwp/uns;HQe c}xﬂ@n@hme\,lamp

Warranty

arts ar pr te m mei\uf/cturlng defect or failure
nde r a period of one year. The solar
o defects and failure under normal

is p t
ars

usef r twi

Performance Details

Brightness Setting**
Performance Measure’ /\\ Low
Full battery run timeX (hc}a(s) \ 8 12
Run time per day of sbl@/qhqrglng{(h \ 4 6
Total light outgut (lumens) AN D 60 40
Total area w‘itb pﬁgh&[lumm%Qon@S Iﬁx(M 0.4 0.25
Total lighting seryice {urhen- t}‘a}@/\\e{ay%iay) 240 240

*Run tlme estlmtes do not accqu

\wr\n;c:yphone charging or other auxiliary loads; the run time is defined as the
itial, llized output.

LED (single light point)

Colour chiatacteristics CRI 85
N CCT “Cool” (5000-7000 K)
Di@‘trmion type Omnidirectional

N -
\@nen Maintenance

95% of original output remains after 2,000 hours

run tima
FeH-HHHe-

Special Features

Mobile charging

Includes 5 mobile phone adapter “tips”

Housing materials

ABS body

IEC 762/13

Figure 8 — First portion of example SSS
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Durability

Overall durability and workmanship Pass
Overall water protection Protection from frequent rain
Physical ingress protection Pass
Drop test Safety: Pass
Damage: Pass
Function: Pass
Switch and connector cycling Safety: Pass
Damage: Pass
Function: Pass

lar Details
module type

Polycrystalline Si

Maximum power point

2 Watts

Battery Details
Bgttery replaceability

Bdttery chemistry

Bdttery package type

Bdttery capacity

Bdttery nominal voltage

Agpropriate battery protection circuit

Marks and Certifications

"c 9001:2008

actory certification
Sdffety Certification [\

N

Otper Certification, K

\“i\
9

'S Information

July, 2014

R4vi

2012.06a

IEC |763/13
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Annex A
(informative)

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

Scope

Thes’fe quality standards, warranty requirements, and performance targets are appropriat

qual
end-

The
prod

This
requ
serv

The

adve
goal
good

NOTH
targel

A.2

Initig

On-doi

meth

A.3

This

fixed i
boar{d

ication for market support programmes that support energy acce broad\se

isers with low to middle incomes who are off-grid in the developing

target end-users are typically cash-poor and will be expec
Licts outright or under financing terms.

is a bi-level qualification document. Meeting only
rements provides access to basic programme

of the performance targets is to e
as the incumbent technology—fuel

e for
ts of

ifying

anty
hded

that
| The
5t as

ilment

1]

6).
heck

and

Qualifi

Table A.1 — Qualification as separate PV module

Criterion Aspect(s) Required value
PV module cable | 4.2.6.2 Solar module cable > 3 m to qualify as a “separate” PV module with 10 %
length 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

quali

ty standards:
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Table A.2 — Truth-in-advertising tolerance

Truth-in- Aspect(s) considered in Requirement
advertising assessment
criterion
System 4.2.7 Run time aspects < 15 % deviation from ratings (always ok if actual
performance . erformance is better than advertised).
tolerance — 4.2.8 Light output aspects P )

numeric ratings

Others, if applicable

System
components
olerance —

4.2.6 Solar module aspects

4.2.5 Battery performance

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

mumeric ratings

aspects

Others, if applicable

advertising
gtatement

Dther numeric Multiple < 15 % deviation from ratings ( s if actual
fatings performance is better than a ised))

folerance

Dverall truth-in- | Multiple Any description of the uct\that.appears nM

nd\n/any other medial
o'Statements should
rs ut the\features or

packaging, inside the packa
should be truthful
mislead buyers

utility of the}m%

N

&

TS 62257-9-5 © IEC:2013(E)
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Table A.3 — Safety and durability standards

Safety or Aspect(s) considered in Product category Requirement
durability assessment
criterion
Overall water 4.2.11 Water protection Fixed separate No protection required.
exposure integrated assessment (indoor)
protection . . .
4.2.3.1 Water protection — Portable separate Protection from occasional exposure to
enclosure rain.
4.2.3.2 Water protection — Portable integrated Protection from frequent exposure to
circuit protection and drainage rain.
4.2.10.1 Product and Fixed integrated Protection from permanent outdogr

manufacturer information (outdoor) exposure.

4.2.2.7 Packaging and user’s
manual information

Physichl ingress | 4.2.3.3 Physical ingress All except below MinimLN ONP\% pr\ogw.)

protection protection - - 7. )
Fixed integrated inim IP\5x protection.
(outdoor)
AN

Mechafical 4.2.3.4 Drop resistance Fixed separate None\resultiin safefy hazards. There is
durabilfty — drop (indoor) and fi requiremen t the lighting kifts are
tdoor) Nsti

test integrated ( nctional after a drop.

Portable e&;\aée M imuMure rate for functionality is
(i / 1/6; ne result in safety hazards

N
oftable irtegrated vl{/Ia imum failure rate for functionglity is
1/6; none result in safety hazards

Mechapical 4.2.3.5 Gooseneck durability \Any ith,gooseneck | Maximum failure rate for functionglity is
durabilfty — 1/6; none result in safety hazards
gooserjecks (\

Mechapical 4.2.3.6 Con ctor\wébility Aﬁ‘p&o}ju ts Maximum failure rate for functionality is
durabilfty — 1/6; none result in safety hazards

connedtors

Mechapical 4. 7 Switch durabitity All'products Maximum failure rate for functionality is
durabilfty — 1/6; none result in safety hazards
switchgs

=

Mechafhical 4.2,3°\8 Strainreli du?é‘éil All products Maximum failure rate for functionality is
durabilfty — 1/6; none result in safety hazards
strain relief

Ty

Workmianship WI ing qualit All products Maximum prevalence of bad soldg

joints is 1/6 samples; maximum
prevalence of poor wiring is 1/6
samples; maximum prevalence of
overall workmanship failure is 1/6
Battery 4.m/éattery protection All products An appropriate battery protection
durabiljty strategy strategy is used that will protect

batteries from early failure and end-
users from harm.

Lumen 4.2.4.2 2 000 hour lumen All products L7q time is greater than 2 000 h for the
maintenance maintenance average sample. No more than 1/6
samples fails (defined as being more
than 10 % below L7 at 2 000 h).

Fluorescent light | 4.2.4.3 Fluorescent light Products with Maximum failure rate for functionality is

durability durability fluorescent lights 1/6.

AC-DC charger 4.2.2 Product design, Products that Any included AC-DC charger carries

safety manufacture, and marketing include an AC-DC approval from a recognized consumer
aspects grid charger electronics safety regulator, such as UL

or similar.
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A.5 Warranty requirements

The product shall meet each of the criteria listed in Table A.4 to meet the warranty
requirements:

Table A.4 — End-user support requirements

Support type Aspect(s) Requirement
Maintenance 4.2.2.8 Warranty information End-users are provided at least six months of warranty
and warranty coverage from the point of purchase; it should cover
terms 4.2.10.2 Warranty coverage manufacturing defects that impede operation under normal use

and protection from early component failure, includingreoperage
on the battery.

A.6 | Performance targets

In addition to meeting the quality standards, at least one pi C ti all meet one df the

run tjme criteria and one of the lighting service criteria li i Table A.6 below

to meet the performance targets. The tolerance for is he aerage DUT should be

no worse than 10 % below the target. No DUT shoul o below the target.
Table A.5 — Run t<\cr\n<§§ targets

Run time criterion Aspect(s) Requirement

Central charged 4.2.7.4 Grid-charge run time 8 h
produdt full-battery (S

run time 4.2.7.2 FWerM

Indepepdently solar | 4.2.7.3 Solar-day fun time 2\4ﬂom a standard solar day (5 kWh/m?)
chargqd product —

solar-day run time

Indepepdently

Electromechanical charge ratio > 10:1 and full-battery frun
electrgmechanically

time>2h

-chargpd product —

electrgmechanical

run tinje

charadteristics

b .6 —Lighting service criteria for performance targets
Ligh{ output \) Aspect(s) Requirement
criFerion

Generdl 4.2.8.1 Average luminous flux >20 Im

illumination output

service
Task lighting 4.2.8.3 Average light > 0,1 m?2 area of illumination > 25 lux when the lamp is self-
service distribution characteristics supported on the task surface or suspended from a 0,75 m

distance from the surface.
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Annex B
(informative)

Example quality standards, warranty requirements, and performance

targets for bulk procurement qualification (sample tender)

B.1 Scope

Theslfe quality standards, warranty requirements, and performance targets are appropriate for

qualification to provide products for a bulk procurement programme whe
offered to end-users at a substantially discounted rate.

Therge are two classes of product that qualify for this procurement (Tab

Table B.1 — Product classes qualified for bul

oducts\w

Il be

AN
Product class Basic requirements N’Wca gories allowed

Desk Jamp Meet quality standards, warrant ixed separate (indoor), portaljle
requirements, and “desk lamp” separate,/or portable integrated
performance require}m@qt IN

Multigoint lighting system Meet qualitxstandards, warranty. w ixed separate (indoor), portaljle
requirements and “multipoint eparate
lighting system™performance) targets

A

B.2| Test requirements
Qualification requires Q

The fest results a
the quality standards

B.3| Produc

This|doCumet
prodlcts.
optigns.

This|document applies only to solar-charged products.

ed in
ffer.

ated
hting

Qualification as a “separate” PV module requires meeting the criteria listed in Table B.2:

Table B.2 — Qualification as separate PV module

Criterion Aspect(s) Required value

length length

tolerance.

PV module cable | 4.2.6.2 Solar module cable | > 3 m to qualify as a “separate” PV module with 10 %

B.4 Quality standards

The product shall meet each of the criteria listed in Table B.3 and Table B.4:
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Table B.3 — Truth-in-advertising tolerance

Truth-in- Aspect(s) considered in Requirement
advertising assessment
criterion
System 4.2.7 Run time aspects < 15 % deviation from ratings.
performance )
tolerance — 4.2.8 Light output aspects

numeric ratings

Others, if applicable

System
components
olerance —

4.2.6 Solar module aspects

4.2.5 Battery performance

< 15 % deviation from ratings.

mumeric ratings

aspects

Others, if applicable

advertising
gtatement

Dther numeric Multiple < 15 % deviation from ratings.
fatings

folerance

Dverall truth-in- | Multiple Any description of the

should be truthful
mislead buyers

N

&

TS 62257-9-5 © IEC:2013(E)
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Table B.4 — Safety and durability standards

Safety or
durability
criterion

Aspect(s) considered in
assessment

Product category

Requirement

Overall water

4.2.11 Water protection

Fixed separate

No protection required

exposure integrated assessment (indoor)
protection ) - -
4.2.3.1 Water protection — Portable separate Protection from occasional exposure to
enclosure rain
4.2.3.2 Water protection — Portable integrated Protection from frequent exposure to
circuit protection and drainage rain
4.2.10.1 Product and
manufacturer information
4.2.2.7 Packaging and user’s
manual information (\
Physichl ingress | 4.2.3.3 Physical ingress All products Minimum of\P 2x1pr ew
protection protection /\
Mechapical 4.2.3.4 Drop resistance Fixed separate N resism r quiW
durabilfjty — drop (indoor) ( \
test
Portable separate axh\;m Mte for functiongdlity is
1/6;\none result in safety hazards
Portable 'n@e M imuMure rate for functionality is
(\ / 1/6; nane result in safety hazards
N
Mechafhical 4.2.3.5 Gooseneck durabili ny with gooseneck vl(/la imum failure rate for functionglity is
durabilfty — 1/6; none result in safety hazards
gooserjecks \
Mechafhical 4.2.3.6 Connector durability ro ct\\> Maximum failure rate for functionality is
durabilfty — 1/6; none result in safety hazards
connedtors /\ /\
Mechafhical 4.2.3.7 Switch uraMty W product Maximum failure rate for functionality is
durabilfjty — 1/6; none result in safety hazards
switchgs
Mechafhical 4@Str in relief durability \AJJ/products Maximum failure rate for functionality is
durabilfjty — 1/6; none result in safety hazards
strain felief (\
Workmjanship 4.2.3. iting alw All products Maximum prevalence of bad soldgr
joints is 1/6 samples; maximum
prevalence of poor wiring is 1/6
samples; maximum prevalence of
overall workmanship failure is 1/6
ANG P
Battery 3 Wy protection All products An appropriate battery protection
durabiljty sirateg strategy is used that will protect
batteries from early failure and end-
users from harm.
Lumen 4.2.4.2 2 000 hour lumen All products L, time is greater than 2 000 h fqr the
maintepance maintenance average sample. No more than 1/p
samptes faits(defimed—=asbeimgmore

than 10 % below L., at 2 000 h).

Fluorescent light

durabil

ity

4.2.4.3 Fluorescent light

Products with

durability

fluorescent lights

1/6.

Maximum failure rate for functionality is

B.5

Warranty requirements

The product shall meet each of the criteria listed in Table B.5.
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Table B.5 — End-user support requirements

Requirement

Support type Aspect(s)
Maintenance 4.2.2.8 Warranty information End-users are provided at least six months of warranty
and warranty coverage from the point of purchase; it should cover
terms 4.2.10.2 Warranty coverage manufacturing defects that impede operation under normal use
and unambiguously include coverage on the battery.

B.6 —Performance targets for desk lamps

DesK lamps should meet the requirements in Table B.6 and Table B.7

poin{.
Table B.6 — Run time criteria for performay@e{

ast one(light

Runp time Aspect(s) equir&knt

criterion <\ \
Indepepdently 4.2.7.3 Solar-day run time >4 h from a ndard sotlar ﬁ/ (5 VW).
solar dharged
produdt — solar-
day rup time

Table B.7 — Lighting service Qﬂggr&pemu)n\\/ance targets

Ligh{ output Aspect(s) Requirement

criferion
Task lighting = 0,1 m?2 of illumination > 25 lux when the lamp is sqlf-
service s orted on the task surface or suspended from a 0,75 n

\Bis\tan from the surface.

B.7| Perform gets.for multipoint lighting system
Multipoint li uld have two or more light points that may each meetg the
critefia in Table B.8 2.B.9 every day.

.8 — Run time criteria for performance targets

Ruf time Aspect(s) Requirement

criferion

=}

> 4 h from a standard solar day (5 kWh/m?) for each lightjng

Indepepdently 4.2.7.3 Solar-day run time
solar charged point.
product — solar-
day run time

Table B.9 — Lighting service criteria for performance targets

Requirement

Light output Aspect(s)
criterion
General 4.2.8.1 Average luminous flux > 20 Im for each lighting point.
illumination output
service

Multipoint lighting systems should also include the additional features listed in Table B.10.
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Table B.10 — Additional features criteria for performance targets

Support type

Aspect(s)

Requirement

Mobile phone
charging

4.2.2.9 Auxiliary features
information

Product should have an auxiliary output for charging mobile
phones with at least 3 connector options: mini-USB, “Nokia
small barrel connector”, and “Nokia large barrel connector”.

B.8 Performance target tolerance

Th ] £ 1 £ 4 F H
e uicTarivcc 1ol dir gyoCituriraricvc lGIHULO 1o.

beloy the target. No DUT should fall more than 20 % below the target.

3

Tl R [ PN 4+l 0 O/
e OVCIGHU U T olfuuiu T 11U WUTOT UITarll (o]

@%
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Annex C
(informative)

Recommended SSS guidelines

C.1 Scope

These guidelines apply to creating SSS for market support programmes. The goal of the SSS
is tg—provide clear, veriffable, and accurate information on quality and performance to
poteptial buyers, with a focus on distributors and bulk purchasing agents.

C.2| AQualification standards and targets

To qualify for the SSS programme, a product shall meet the ¢ d warranty
requjrements listed in Annex A. It is not necessary to meet the pe

C.3| Test result requirements

C.3. Original testing

QTM test results, obtained are required for initial |SSS

qualification and creation.

C.3.2 Retesting and updates

Table

D
0
—_—
&
—
%]
—
=2
]
=
(]

Qo
=
(]
(]
=)
—

&b cA1

Trigger for te§t|/rﬂ\ Séqge,\sf\tesbng Test requirements Notes

QTM (Clause 6) --

\@ele\men?n Sss

Wo years since vieus
TM or MCM testing

VIO

onevrequired Self-declaration allowed Performance aspects
include light output aind

run time aspects.

[V e

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

)Elements that are
different

+ ©® O T
U

Elements that are
updated

Product update with
changes in quality or

Aspects related to Quality aspects inclyide

durability aspects

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

water protection, lumen
maintenance, drop test,
etc.

P

non-lighting features

roduct update with new, Elements that are new Aspects related to
element that is changing
tested according to MCM
(Clause 7) using
manufacturer-provided

samples

A

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

programme-initiated None required Accept new results
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Trigger for testing Scope of testing Test requirements

Notes

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

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

Any element that is
shown to decline

This essentially means
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

Foll

a) Dominant colours: black and white.

b) Jecondary colours should be consistent and harmonized (e.g.,
lour may be from the product packaging or corporate brand
arketer.

c) Hroduct images: colour image on a white background.

d) Hont: Helvetica; 12 pt for most text, 16 pt for product mame\on.he
and graphics.

e) Uanguage: English (optional to create translation

f) Ytyle: Write in a way that is clear and understa

C.5| Reporting precision

The
etc.)

roun
mee

base
duct

otes

ype,

y be
at it
s of

s the precisjon ¢

significant figur ding
shodld be according the
minifmum precisio ower than the maximum, one may round further (to
fewer significant figures.tha um) but any further rounding shall be in the “Allowable
direqgtion” as ined in tf e, Starting from the original measured value plus or minus$ the
percentage adjus ntithat\is allowed before additional rounding (i.e. the standard rourjding
convienti oes not

Taple C.2 ecommended 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
rnllnding rnllnrling
Run time (h) 2 s.f.* 1s.f. 5% Down 4,33h>43hor4h
36,6 h > 37hor30h

Light output (Im) 2 s.f. 1s.f. 5% Down 19,2 1m > 19 Im or 20 Im

Colour rendering 2 s.f. 2 s.f. n/a n/a 83,2 > 83

(CRI) (R,)

Colour temperature | 2 s.f. 2 s.f. n/a n/a 4678 K> 4700K

(CCT)

(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 > 1400 mAh

(mAh) or 1 000 mAh
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Metric Maximum Minimum Maximum Allowable Example(s)
precision of | precision of | adjustment | direction for
reporting reporting before additional
rounding rounding
Other information 2 s.f. 1s.f. 5% Varies n/a

* s.f.: significant figures.

C.6

Results verification

Each SSS includes a unique internet URL that is directed towards a web page that is

man:\gpd hy [prngrnmmn name] If one goes to the web page, it is possible to download a
verifled copy of the SSS to ensure the veracity and validity of SSS.
C.7 | Section descriptions
C.7. General
The [following subclauses should be included in the SSS, ith a
grey|bar with the section name in bold, black type. The € d be
black type on a white background with thin grey lines s€
C.7.2 Header / overall performance
C.7.21 General
This|SSS section includes the name of the
SSS| The header elements are white text o
Below that is a description.of two
settings. For each of the s d be
described using plain Ia ” for
AC ¢harged or olar-
charged product miautes/hours of cranking” for electromechanically-charged
prodlcts.
Next/to the key p only
including items t
In this ted).
Table C.3 |i
Table C.3 - Elements in the header / overall performance SSS section
Elpment Display Optional Aspect(s) involved / Notes
type or required | origin of information
Product name Text Required 4.2.10.1 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 link | Text Required Generated by SSS This unique link should point to a webpage
programme website where the original, up-to-date SSS is
developer available for verification.
Example: www.example.org/sss/sunshine-
lamp
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.
Results Text Required 4.2.7 Run time This is text that describes the run time and
summary aspects light output from the product, synthesized as
a single lighting service number. See details
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Element Display Optional Aspect(s) involved / Notes
type or required | origin of information

statement 4.2.7.3 Solar-day run on calculation in subclause C.7.4.
time Example: 240 lumen-hours per day of solar
4.2.8.1 Average charging.
luminous flux output

Thumbnail Image Required Provided directly by The image should show the product against

image manufacturer or from a white background.
4.2.2.10 Other visual
screening results.

Graphical Graphic Required 4.2.7 Run time This is a graphical summary of the run time

summary aspects and brightness as described in the Results
4.2.8.1 Average Summary Statement. It also includes ar
Iu-m-in-ous flux output iconographic summa features, quality

standards, and performance_targets:

4.2.8.3 Average light
distribution
characteristics /\

C.7.2.2 Graphical summary instructions:

The praphical summary should include two elements:

[ ]
o
=
Q
©
>0
—~
(2]
N
(7]
>
(@)
=3
>
«Q
—
>
()
=
C
5
—~
3
(0]
Q
>
(o8
&
>
—
o
c
—
©
c
—
—~
Q

[ )
=
=}
w
i
=
(]
Q
=
>
«
/2]
C
(]
(@}
(0]
7]
(/2]
@
=)
©
Q
(/2]
]
=}
Q
@,

Cc.7.3

Number of light points

Tablg C.4 lists t@m

- Overall workmanship pass

- Mobile charging feature

aracteristic areg) for
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Table C.4 — Elements in the general information SSS section

Element Display Optional or Aspect(s) involved / Notes
type required origin of information
Manufacturer Text Required 4.2.10.1 Product and The name of the manufacturer or “official”
manufacturer marketing firm for the product.
information
Example: Sirius Lighting Corporation
Product name Text Required 4.2.10.1 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
Mode| number Text Required 4.2.10.1 Product and Often more detailed thanthe product
manufacturer name; may in e versionngumber.
information (\
Contdct Text Required 4.2.10.1 Product and An email @r phone_contact at the
manufacturer manufacturer
information
Websjte Text Optional 4.2.10.1 Product and RL\for eﬁan actl}e/r web page.
manufacturer
information /
/\
Warrgnty Text Required \)

Anshort\(< 200 character) description| of

warra ty coverage that highlightg the
dura of coverage; this should majch
with the detailed information providefl to

umers and documented in 4.2.2]8
Warranty information.
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C.7.4

Performance details

- 87—

Table C.5 lists the elements in the performance details SSS section.

Table C.5 — Elements in the performance details section

Element Display Optional or Aspect(s) involved / Notes
type required origin of information
Full-battery Text Required 4.2.7.2 Full-battery Specify a full-battery run time for
run time run time each setting included in any other
part of the SSS. The graphics
include a stacked horizontal ba
graph that indieates run time at
various settings with the same @xis
as other time grapfis.
N
Run t{me per Text Required for solar 4.2.7.3 Solar-day run j ! h
day of solar products time rt of
chargjng h
at
tings
same axis as other run|time
hs)
Run time after | Text Required for ecify an electromechanical ryn
crank|ng for electromechanically- time>for each setting included i any
five minutes charged products B)gpa of the SSS.
Light putput Text Required 4.2:8. NAverage Include for each setting
/ﬁ lumineus\flux output
Task purface Text Optional 8«3 Average light Include for each setting
brighthess d bution
(\ chafacteristics
N
Total Jighting Text equired W of other For solar products, equals the
servide ements in product of solar run time and light
Q petformance details output.
< For other products, equals the
product of full battery run time @nd
light output
The units are lumen-hours / solpr
\ day or lumen-hours / full-charge
N3
C.7.% Light ou
Tablg C«6-lists the elements in the light output SSS section.
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Table C.6 — Elements in the light output SSS section

Element Display Optional or Aspect(s) involved / Notes
type required origin of information
Lamp type Text Required 4.2.2.3 Lighting system Include number and type of light
information sources.
Colour Text Required 4.2.8.4 Colour Include for highest setting; use
Characteristics characteristics “slider” graphics to display
Distribution Text Required 4.2.8.2 Full width half Place in category based on FWHM
category maximum (FWHM) angle: Narrow (<15°), Wide (15°< -- <
angles 270°), Omni (>270°)
Lumeh Text Required 4.2.4.2 2 000 hour Indicate fraction of original light
Maintgnance lumen maintenance output remaining at\2 000 hours |of
operation.
C.7.¢6 Special features
Tablg C.7 lists the elements in the special features SSS sectio
Table C.7 — Elements in the special/tea&
Element Display Optional or Aspect(s) involved \/ Notes
type required origin of info’ﬁg ti AN
Mobile Text Optional .2.2.9 Auxiliary Qgécif if’a mobile charging feature ip
Charding atures information availaple
Other]|features Text Optional 4 9 Auxili \Svﬁfy other features, such as hous|ng
féatures inforgration material.
Cc.7.7 Durability
Table C.8 lists tr@ S section.
@le\ in the durability SSS section
Element ispl Op 'or;}kgr/ Aspect(s) involved / Notes
type required origin of information
Overdll TexN Re ed Multiple Indicate pass with graphic indicator (all
durabjlity ghd products shall pass this requirement|to
workrpanshi use the SSS).
Wate TFext Required Water exposure Specify the overall level of water
protegtion protection as defined protection and the elements of the
in Annex U: physical product that contribute to the level o
and water ingress protection (enclosure, product design,
protection test or user information)
Annex V- | evel of
water protection
Physical ingress | Text Required 4.2.3.3 Physical Indicate pass or fail
protection ingress protection
Drop test Text Required 4.2.3.4 Drop Indicate pass or fail for damage,
resistance functionality, and safety.
Switches, Text Required 4.2.3.5 Gooseneck Indicate pass or fail for damage,
connectors, durability functionality, and safety.
strain relief, and
goosenecks 4.2.3._6_Connector
durability
4.2.3.7 Switch
durability

4.2.3.8 Strain relief
durability
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C.7.8 Solar module details

Table C.9 lists the elements in the solar module details SSS section.

Table C.9 — Elements in the solar module details SSS section

Element Display Optional or Aspect(s) involved / Notes
type required origin of information
PV module Text Optional 4.2.2.2 Charging Indicate PV chemistry (e.g., mono-Si)
type system information
PV maximum Text Optional 4.2.6.1 Solar |-V curve | Specify the PV power at standard test
powe parameters conditions (STC)
C.7.9 Battery details
Tablg C.10 lists the elements in the battery details SSS section.
Table C.10 — Elements in the battery details\SSS segtion
Element Display Optional or Aspect(s) involve Wes
type required origin of inform
Battefy Text Required 4.2.2.5 Battery easy Eith “eWplaceable" or “requifes
replageability replaceability /éjs\ecia ized technician”
Battefy Text Required 4 2 Ener orag Wic chemistry
chemlstry rma ion
Battefy package | Text Required if 6 Battery‘general | Indicate the battery package type and/or
type battery is aspects size
N f-\
Battefy capacity | Text Baftery Indicate battery capacity from battelly test
ca aC|t (Annex K)
Battefy nominal . .ZXBattery general | Indicate the nominal voltage
voltage aspects
x 4.2.5.4 Battery voltage
Apprdpriat Te t\ ptMl 4.2.3.10 Battery Indicate “pass” if battery protection |s
batteny protection strategy appropriate (this is required to use $SS)
proteg¢tion
strategy
C.7.10 , (Marks and certifications
Table € tttiststheetementsmthemmarksand-—certifications—SSS—sectiom:
Table C.11 — Elements in the marks and certifications SSS section
Element Display Optional or Aspect(s) involved / Notes
type required origin of information
Factory Text Optional 4.2.10.3 Third-party ISO 900x, etc.
certification marks and
certifications
LED / CFL Text Optional 4.2.10.3 Third-party UV-free LEDs, etc.
certification marks and
certifications
Safety Text Optional 4.2.10.3 Third-party UL, etc.
certification marks and
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Element Display Optional or Aspect(s) involved / Notes
type required origin of information

certifications
Durability Text Optional 4.2.10.3 Third-party UV-resistant plastics used, etc.
certification marks and

certifications
Other Text Optional 4.2.10.3 Third-party Allowed if they pertain to the particular

certifications

marks and
certifications

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

C.7.
Tabl

Table C.12 — Elements in the SSS information sectio

1 SSS information

b C.12 lists the elements in the SSS information section.

Element Display Optional or Aspect(s) involved /
type required origin of information
Expiration date | Text Required From QTM report/*
tis
Revisjon Text Required n/a \/ Indicate™an internal SSS revision tragking
AN umbsL.
C.8 | Example sheet

An ekample standardized spe

9,

N

0

t is provided in Figure 8 and Figure 9.
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Annex D
(normative)

Manufacturer self-reported information

Background

Having proper manufacturer information is important for communication throughout the testing

proc
man
repo
certi

D.2

The

D.3

D.3.

ESS as well as for understanding Key product mmformation and any certification
ifacturer’s lab or product may have. To this end, there are three categories)of
ted information: manufacturer information, product information, a ufacturer
ication regarding either the manufacturing lab or product.

Outcomes
manufacturer self-reported information outcomes are K

Table D.1 — Manufacturer self-repor ed('rvfor atio omes
Metric Reporti ela e\d/ otes
unitgpg\ aspects

Manufacturer Varied 2. 10.1 Preduct \Rﬁcérd all provided
information an dfacturer | manufacturer
informati information

Product Varied 4.2.10.1 OM Record all provided
information C and manufagturer | product information

informat

ceftifications

e

N \(\
Self-certifi a?l\)q/\ Varie MThird- Record all manufacturer
party marks and or product certifications

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

D.3.2 ntialinformation (not released publicly)

D.3.2.1 Manufacturer information

The tollowing confidential manufacturer information should be solicited:

a) Manufacturer company physical address.

b) Contact person name.

c) Contact person position at company (i.e., job title).

d) Contact telephone number.

e) Contact fax number.

f) Contact e-mail address.

D.3.2.2 Product information

The following confidential product information should be solicited:

the
self-
self-

the
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a) Markets in which the product is for sale (e.g., Kenya, India, China, etc.).
b) Free on board (FOB) product price for at least 1 000 units ($).

c) Typical product shipping point of origin.

d) Product driver type (e.g., resistor, pulse-width modulation, etc.).

e) Battery charge control methods (i.e., deep discharge protection and/or overcharge
protection).

f) Description of battery charge control methods.

g) Battery information sheet from battery manufacturer, preferably showing acceptable deep

Public information (may be released publicly)

8.1 Manufacturer information

The following public manufacturer information should be solicited;

a) Nanufacturer company name.

b) Manufacturer company physical address.

c¢) (ontact person name.

d) (ontact person position at company (i.e., job title

ontact fax number.

f)
g)
h)

N
N
d
d
e) (ontact telephone number.
d
Gontact e-mail address.
N

lanufacturer company website.
D.3.3.2 Product inforn

The following public producti

Il product lighting f 3 duct

attery ‘capacity

o
~
I imul (mnl (mul (mul C > - | - |
QO
—
—
©]
=

Il product charging system types (e.g., solar module, AC power, dynamo, etc.):

) If the prndnr"r has AC power rhnrging is an ndap‘rpr included?

2) If the product has solar charging, what active material is used in the PV module (e.g.,
mono-Si, poly-Si, CIS, etc.)?

i) Allincluded product features (e.g., mobile phone charging, radio, etc.).

j) All optional product features (e.g., mobile phone charging, radio, etc.).

k) Description of product warranty terms, including duration.

[) Confirmation of AC-DC charger approval from a recognized consumer electronics safety
regulator, such as UL (if product includes an AC-DC charger).

D.3.3.3 Manufacturer certifications

These certifications should be accompanied with supporting documentation, such as copies of
the original certifications, letters from an appropriate organization, or self-certification.
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a) All manufacturer company certifications and markings (e.g., ISO 9000, UL, CE, etc.).

b) All product certifications and markings (e.g., UV-resistant plastic, UV-free LEDs, high-
temperature batteries, etc.).

c) All component-level certifications and markings (e.g., IEC 62133 for battery safety, etc.)

D.4 Reporting

Report the following in the product manufacturer self-reported information report (a sample
template is provided in Annex X):

e Metadata

- Report name

- Product manufacturer
- Product name

- Product model number
- Name of test laboratory
- Approving person

- Date of report approval

e (onfidential information
- Manufacturer company physical addre
- Contact person name
- Contact person position at comp
- Contact telephone ber

- Contact fax numbe
- Contact e-mail

- Product wts
- Product F pri

- 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 technologies

— Product battery chemistry

— Product battery package type

— Product battery nominal voltage (V)
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Product battery capacity (mAh)
Product charging systems

Included product features

Optional product features

Description of product warranty terms
Manufacturer company certifications
Product certifications

Component certifications

@6@
ra
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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 tEstmethod’s fairness and credibility.

E.2 | Test outcomes
The product sampling outcomes are listed in Table E.1.

Table E.1 — Product sampling outcome

Metric Reporting units Related am N \Nchs/

Sample type Retail/warehouse n/a ( m

Sample Agency name n/a \/ e third- party agency that
procurement p ocures the samples
agency

Sample Name n \$h/e name of the person that
procurement agent procures the samples

Sample ate n/ \/ -
procurement date /\

Sample ddrésks(es) n/a -
procurement [\ x

address(es)
Sample @g Dat \}(fa The date the samples are
date shipped to the test lab(s)
from the third-party sampling
/\ agency

Test Ia }Q) Te§\|ab\na14e(s) n/a -

TestVa \ W(es) n/a -
e (esq\

manN)Date(s) n/a The date the samples are

date received by the test lab(s)

E.3 Related tests

Test ng is predicated upon the product samples alrpady hping procured shipped | and
received at the test lab(s).

E.4 Procedure

E.41 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.
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E.4.1.2 Equipment requirements

No equipment is required for retail sampling.

E.4.1.3 Test prerequisites

Samples shall be procured from a geographically-diverse set of retail outlets.

E.4.1.4 Apparatus

No apparatus is required for retail sampling.

E.4.1.5 Procedure
Thegde steps shall be followed:

a) The third party sampling agency identifies a specified numbe
arket from various geographic locations.

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

i$ in a different city and/or country than the rest of t

3" in the

amples from,
each retail qutlet

c) Tlhe sampling agency procures the product - - arious retail ouflets,

nsuring that no more than 40 % of the ove

d) T
S

e)
f)

E.4.1.

Ther

E.4.2
E.4.2.

For
distr

from

ation

ment

t lab

procure samples from a warehquse,

E.4.2.3 Test prerequisites

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.
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E.4.2.5 Procedure
These steps shall be followed:

a) 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.

b) 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).

be
ment
{t lab
Ipcation(s) should be documented.

E.4.2.6 Calculations

Therg are no calculations for warehouse sampling.

E.5| Reporting

Report the following in the product sa Ng eport ample template is provided in

Anngx X):

e Metadata
- Report name
- Procedure(s) use

- Product manu
— Productr@

[ ] [ ]
(N

Name of sampling agency

- ~Name(s) of sampling agent(s)

— Sampling location name(s), address(es), and description(s)
— Number of samples procured (at each location)

— Name of shipping agency

— Shipment tracking number(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

Background

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

mea
The
This

from
packi

F.2

The

surements), runctionality, observations, and internal/exiernal construction quality.

DUT’s components, materials, and utilities are categorized and, in
test provides a thorough qualitative and quantitative assessme
the manufacturer and serves to uniquely identify a DUT. The D
aging is documented before any modifications are made for subs

Test outcomes
est outcomes of the visual screening process are li

Table F.1 - Visual sc

Metric Reporting latedaspects. \\/ Notes
units
.2.2

DUT Varied Record all provided
ecifications

specifications N\
DUT ari Record dimensions and
informatien qualitative descriptors
anufacture, and
marketing aspects
.10.1 Product
>and manufacturer
information

4.2.3 Product Describe/document wiring and
durability and electronics fixtures
workmanship
aspects

tDUT Number of 4.2.3 Product Record the number of soldering
lnspect| defects durability and and/or electronics quality defects
workmanship
aspects

ated.
ived
f the

F.3

Related tests

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

F.4

F.4.1

Procedure

Properties, features, and information

F.4.1.1 General

Relevant DUT information, such as external DUT measurements and observations,
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.

are
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F.4.1.2 Equipment requirements

The following equipment is required:

Callipers and/or ruler
Balance (scale)
Bright task light with good colour rendering (= 700 lux and = 85 CRI recommended)

Camera

F.4.1.3 Test prerequisites

The
doc
information pertaining to the required observations.

F.4.1.4 Apparatus

The

F.4.1.5 Procedure

Thege steps shall be followed:

a)

b)

LIDUT should be new, unaltered, and in its original packaging. Read

e . DUT’s jbox
forymis

mentation for instructions on using the DUT. Consult the man

PDUT may be positioned under a bright task light in the exa

Rrovide the following:

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

N
~

(&%)
Z
@]
~—
)
=
o
c
@
[¢)
ﬂ-
o
3
QD
=
c
%)

each page.

4) If a warranty is
describe the te

9)

, in grams (g), as it would typically be used in a lig
g any external solar modules or mobile phone cha

cribe the length, in metres (m), of any cables connecting the cqg
ries or the control box to the lamp units.

DO
~

3) Measure the length, width, and height, in centimetres (cm), of the DUT’s lamp u
and any additional components or interconnected parts, separately. Do not ing

and
sing

e.g., name, address, phone

able.
it is
raph

hths,

—

hting
ging

ntrol

nit(s)
lude

dimensiaons of an external P\ module or any mabhile phnnp Phnrging accessaries

c) Observe the following (consult the documentation for any explanations; see 4.1.3 Lighting

kit parts for details on the terminology in this subclause):

1) Note the DUT’s total number of unique lighting units, indicate the technology used in

each (LED, fluorescent, incandescent, etc.), and provide a description
photographs of each.

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

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

e By example: If a lamp unit contains 10 LEDs and 5 LEDs illuminate for one
setting, and all 10 LEDs illuminate for the DUT’s only other setting, this lamp
contains two arrays (5-LED and 10-LED).

and

that

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

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

6) Describe and photograph the arrangement of lamp units, battery(-ies), and energy
source(s) in terms of housing/cases.

e By 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.

arge
lude
e.g.,
raph

yet
imer

dent
and

| PV

Note.the PV~module’s encasing (e.g., lamination, glass, epoxy, etc.)
Describe the quality of workmanship in the PV module’s junction box, if present.

Note-anyadditional-informationaboutthe PV module (e-gnumberofindividualcells).
J \ N> ]
9) Photograph the PV module.
e) Note if the DUT can be turned on while it is being charged with its PV module.

f) Note the DUT’s primary form factor (fixed indoor, fixed outdoor, portable separate,
portable integrated, or other) and also note any secondary form factors.

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

h) Provide any general comments regarding the DUT’s properties, features, and/or
information.
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F.4.2 Specifications
F.4.2.1 General

All relevant DUT specifications are recorded for later comparison in testing results. This part
of the procedure 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.4.23 Test prerequisites

The IDUT should be new, unaltered, and in its original packaging. Re
documentation for instructions on using the DUT. Consult the ma
information pertaining to the required observations.

d DUT s box| and
' igsing

F.4.2.4 Apparatus

No ajpparatus is required for this part of the visual screening

F.4.2.5 Procedure

Examine the DUT’s packaging, user’s, manual arge
controller, and PV module specificatighs: W ile ini ificati ould
not be opened or otherwise tampered S i may
reveal more product specifications, wh|csho 3 this

subd

a) (in the specified units), indicate| and

nt on any specification discrepangies.

\
F 2
I t can be ascertained by observation (e.g.,
[o

1 i-lon, LiFePO,, or specify other)

hours (mAh)

pact fluorescent, linear fluorescent, incandescent, or spgcify
ant voltage source, constant current source, pulse width modulation,

Charge)controller present (yes/no)

)
1) Charge controller deep discharge protection voltage, in volts (V)
. Charge controller overcharge protection voltage, in volts (V)

9) PV module maximum power point power (Pmpp), in watts (W)
10)PV module open circuit voltage (V,.), in volts (V)

11)PV module short circuit current (Ig.), in milliamps (mA)

12)PV module maximum power point voltage ( mpp) in volts (V)
13)PV module maximum power point current (/ mpp), in milliamps (mA)

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).

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).
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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 lamp settings (grid run time).

5) Note and describe any specified run times that do not fit into the previous four
categories.

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

F.4.3 Functionality and internal inspection

F.4.3.1 General

An internal inspection is performed to assess the electronics and solderi k ship.| The
DUT| may fail the inspection if poor internal workmanship inhibi 3 ym properly
functioning. This part of the procedure should be completed for € S ng te

F.4.3.2 Equipment requirements

The following equipment is required:

e B

e N
d ts of

e [C voltmeter or multim i : tests
(

F.4.3.3 Test prerequisite

The DUT shoul
docuUmentation fo

infor y
fully

and
sing

F.4.3.

The

F.4.3.

Thegde steps shall be followed:

a) Checkthe DU sfunctiomatity beforedisassembting:

1) Does the DUT work as described with provided documentation?

2) Do all of the DUT’s switches and connectors function as they should?

3) Comment on any faulty operation and provide photographs, if necessary.
b) Disassemble the DUT so the following internal observations may be made:

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

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

3) Indicate methods used to secure parts inside the DUT (e.g., screws, glue, tape,
clamps/straps, or other) and document with photographs.
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4) Indicate methods used for securing wire and cable connections (e.g., solder, harness,

terminal junction, etc.) and document with photographs.

5) Note if the DUT has an easily replaceable battery and/or printed circuit board (PCB).
The battery and PCB are easily replaceable if they can be interchanged without any
tools other than screwdriver(s) (i.e., no soldering or splicing) that are used only for the
removal and replacement of screws (i.e., no prying). Note if any instructions are

included for replacing the battery and/or PCB.

6) Examine the internal components, especially the battery, and note any specifications

that were not apparent in F.4.2.5.

7) Note if the battery has an integrated battery circuit. This type of circuit is typically

beneath a plastic jacket encasing the battery. Document with photographs.

8) Note the DUT’s overall internal workmanship quality. Doc
workmanship with descriptions and photographs.

F.5 | Reporting

Report the following in the visual screening test report
Anngx X):

e Metadata

- Report name

- Procedure(s) used
- DUT manufacturer
- DUT name

- DUT model number

- Date of re<§
. lanufacturer

- Comrments

e \Warranty information, if available

[*ength (months)

int

website, email address, phone number, etc.)

brnal

din

— Description of terms and conditions
e Proper disposal instructions information, if available
e Complete DUT information (e.g., battery unit, lamp units, control unit, etc.)
— Mass (g)
— List of components included in mass measurement
e DUT cable information
— Length of all cables except those used to connect PV modules (m)
— Description of all cables except those used to connect PV modules

e DUT component information
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Length of each component (cm)

Width of each component (cm)

Height of each component (cm)

Number of each component included with DUT
Description of each component

DUT lamp unit technology information

Type of each unique lamp unit variety (e.g., LED, CFL, incandescent, etc.)
Number of light points in each unique lamp unit variety

jww ]

escription of DUT arrangement in expected typical use

UT setting information

UT materials information

UT indicators information

Number of arrays in each unique lamp unit variety

Description of each unique lamp unit variety’s technology use

Name of all individual light output settings

Description of each individual light output setting

List of all materials used to construct each D GO
plastic, etc.)

., glass, balsa wood,

Description of all DUT construct

List of all features 3 kets,

stand, etc.
Descripti

Electromechanical charging supported (yes/no)

Solar charging supported (yes/no)

Description of each included charging mechanism

DUT PV module information

Length of each PV module (cm)

Width of each PV module (cm)

Active area of each PV module (cm?2)

Form of each PV module (external or integrated)

Cable length of each PV module (m)

Active solar material of each PV module (e.g., mono-Si, amorphous, CIS, etc.)
Encasing of each PV module (e.g., lamination, glass, etc.)

Description of the robustness of each PV module
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— 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, etc.)
— DUT’s secondary form factor(s)
— DUT’s expected use(s) (e.g., ambient, torch, task, etc.)
e Overall comments based on the visual inspection

e Provided DUT specification information, if available

- Battery chemistry and source of information
- 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

— FuII-batt@
- Daily solar rup

- Electromeg

-+ Gridr
- Otherxun ti

e Des

e Hrovided

e [Description of any’light output discrepancies

e DUT functions out of box (yes/no)

. {—switches—and—conmectorsfunctionforeachBUT—sampte—withcomments—asnecessary
(yes/no)

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

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

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

e General fixture of parts comments
e Easily replaceable battery and PCB (yes/no)
e Comments on ease of battery and/or PCB replacement

e Overall description of internal workmanship
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e Figures
— Properties, features, and information photographs
— Specifications photographs
— Functionality and internal inspection photographs
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Annex G
(normative)

Sample preparation

G.1 Background

The product shall be prepared before starting the tests. The preparation includes breaking the
conne Or petweer ne proau patiery and rcu n ordaer O a ale Narging the
product, powering the product with a laboratory power supply, ell as. igking
meagurements.

G.2| Test outcomes

Therge are no sample preparation outcomes.

G.3| Related tests

The [sample preparation procedures sh the
light| output test (Annex |), lumen ma full-
battgry run time test (Annex M), grid ¢ test
(Annex P), solar charge test (Annex R) light

distribution test (Annex T).
G.4| Procedure
G.4. General
The |DUT is rew@'
testy, charge the D
voltage during s

asurements of current and voltage during selgcted
battery analyser, and simulate a specified bdttery

G.4.2
The folléwing

e Wire (0,52
e \Wire gltters

2 orthicker) in four different colours

o Wire strippers

e Soldering iron and solder
o Heat shrink and heat gun, or electrical tape
e Screw drivers and/or other appropriate tools for opening the DUT

e May be required depending on the DUT: a power drill with an appropriately sized drill bit to
make a hole in the DUT’s enclosure to fit four extension wires

e Optional: connectors (e.g., Molex)
G.4.3 Test prerequisites

The DUT’s visual screening shall be completed prior to performing the sample preparation
procedures.
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G.4.4 Procedure

These steps shall be followed:

a)
b)

Open the DUT, without incurring damage, such that its battery is exposed.
Identify the positive and negative terminals or leads on the DUT’s battery.

3(E)

c) With wire cutters, cut the positive and negative wires individually where the DUT’s battery
connects with the rest of the DUT circuit. Electric shock can occur if the wires are cut

d)

e)

f)

g)

simultaneously. In some cases, a third wire is attached between the DUT’s battery

and

circuit for battery temperature monitoring—do not cut this wire. Some batteries have two

ires connected to each battery terminal—keep the wires attached to each tern
bgether and treat them as one wire end for the remainder of the procedure.

W
t

Bxtend the four wire ends (two connected to the battery terminals, two conne ted tow
t 3 dd:

xtensions separated Cover the wire connectlons with hea

0

€

CGlose the DUT such that the wires may extend outside th without b
pinched.

1

) Some products are designed with openings in ; uchthat the wires
fit through these openings without physically hapging t enclosure.

D)
]
[®]
3
(0]
o
=
o
Qo
c
Q
—
(4
. Q
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S
e
—
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Q
<
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©
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=3
«Q
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=
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®
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~
>
=
o
c
«Q
=
5
=
=
(e}
>
o
Q

slightly greater than the combine . faII our exfension wires should be U
Choose a location on the DUT’s e i e’the extension wire length
ure that the extension wires dg

[N = oWk Y
c
>
5
Q
—
@
n
=
=
Q
>
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>
—
D
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=
C
a
>
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Q
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o
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»
5
o
=
)
>

0 connector 9 ¢ p the battery positive and negative extens
parate w?‘é\} avoi i shock. Covering the ends of the wires
lectrical tap ohe_me eep the extensions separate

so’the original, unaltered circuit is replicated and turn
turn on, check that the wires are connected correctly and

G.4. Calculations

No cpleulations are required with the sample preparation procedures.

inal

here
ires.

the
ative

eing

may

gse a

sed.
and
not

use

A Ilf of
vites in the other half of the connector pair. If

ions
with

with
the
that
PV
on;
il its

G.5 Reporting

No reporting is required with the sample preparation procedures.
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Annex H
(normative)

Power supply setup procedure

Background

Several of the photometrlc test procedures replace the battery W|th an external Iaboratory

Thes

capacitors.

H.2

This
the s
distr

Related tests

Equipmeit r

DC power supp

using Ohm’s Law.

lumen maintenance test (Anne
haviour test (Annex S), and the

1This
hese

DC)
m:

filter

x J),
light

DUT.
rrent

H.4 Setup procedure for photometric measurements and lumen maintenance

tests

H.4.1 Test setup

These steps shall be followed:

a) The power supply and DUT are configured according to Figure H.1. As an option, input
filter capacitors may be placed at the device input according to H.4.5.

b) The voltage level is set according to H.4.2 and measured according to H.4.4.
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c) The DUT is powered on and allowed to stabilize for > 20 min according to H.4.3.

d) Tests are performed on the DUT.

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

difficulty in device start-up.

4

2\ /

o]

\ y e

5
1
Ke &G

()
N
(<)

1 DC power supply

Lead wire

Voltage sense

Series shunt resistor (optio
DUT

1uF capac

10 uF capacitor

0 N o g b~ W N

g, test configuration with input filter capacitors

H.4.2 gurrent levels

The ponstant-DC.voltage level for testing a product sample is based on the test requirem

and pattery_characteristics.

For light'output and distribution tests, the average operating voltage (corresponding t(

ents

the

voltage at the average light output operating point found during the full-battery run time test,
Annex M) is used to set the drive voltage for a DUT. For the lumen maintenance test, a

standard operating voltage is used.

The standard operating voltage depends on the type and number of cells of the battery pack.
This is typically provided by the manufacturer but may be determined by testing the discharge

profile (Annex K) and inspecting the battery.

The standard operating voltages for several battery chemistries are listed in Table H.1. For
unknown or new types of batteries, it is possible to estimate a standard operating voltage
using the typical operating point voltage—the average voltage during a full-battery run time

test (Annex M).
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Table H.1 — Standard operating voltage for several common battery types

Battery type Standard
operating voltage
(Vicell)
Sealed Lead-acid 2,05
NiMH and NiCd 1,25
Lithium Iron Phosphate 3,2
Other Lithium lon 3,7

During testing, some DUTs may not start up at the desired voltage and nput
slighttly greater than the desired battery voltage. In this case, the
powegr supply voltage by 0,05 V until the DUT is operational at the d . After
start|up, reduce the voltage back to the desired battery voltage and ilize.
If the DUT will not remain on when the voltage is reduced, repeat e DUT

as cliose to the desired battery voltage as possible, making note

The [current level of a DUT powered with an external power sup i r the
currgnt level measured in the full-battery run time te ired 42.5).
Variagtions greater than 5 % may indicate a proble ould
be npted in the test report.

H.4.3 Stabilization period

A DUT shall be allowed to stabilize (warn i ade.
There are two approved stabilization procedu i

Q
=
>
(]
O
C
—
&
©
o
=
(]
=
(4
)
o
=)

H)The DUT is pow
measurements, taken

Ltput

mum
post products. Longer times may be necessary for
ered LEDs. Voltage, current, and light output for a
ermirie if 20 min is an adequate stabilization time. If a Ignger
the IES LM-79-08 procedure may be used to determing the
itjonal

In ofder to fac

the voltage drop associated with the resistance of the test leads because very little electric
current is carried in the voltage sensing wires. Many power supplies are equipped to handle
this measurement automatically (also known as remote sensing), although test personnel may
make corrections by adjusting the sense voltage manually.

H.4.5 Filtering electronic noise

Electromagnetic interference (EMI) generated by the DUT or the test environment may
interfere with voltage and current measurements. This can occur from switching power
supplies found in some electronic devices and is exacerbated by using long lead wires from
the power supply to the DUT. Problems with EMI will typically cause input voltage and current
instability, and often can result in light output variation in the DUT.
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In cases where EMI problems are known or suspected, input capacitors should be placed at
the DUT input connections, between supply positive and negative leads, as close to the
device as possible. The capacitors should be ceramic chip or tantalum types and have 1 uF,
10 uF, and 100 pF values. These three capacitor values, used in parallel, will effectively
mitigate most EMI problems.

H.5 Reporting

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

Table H.2 — Voltage and current reporting requiren;e&t/s\

Notes

DC voltage Regulated to within £ 0,2 % during photometric measurement r§\>
+ 3 % for the duration of lifetime tests /\
DC current Measured using the power supply rea t ox serjes.shuh resM
Readout resolution should be > 0,004 mA \
N

&
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Annex |
(normative)

Light output test

Background

The light output of a solar LED light is a key parameter as products that do not provide a

suffigient amount of light have limited value.

Ligh{ output measurements (total luminous flux or lumen output) typically requirethe uj
an Integrating sphere or goniophotometer. An additional i asure
techpique, referred to as the multi-plane method, involves 1 i illumin
meagurements on six planes that define a “box” around a 3 t
measurements to calculate luminous flux. The multi-plane method nigue\to thjs tech

specification and is described in 1.4.3.

Labgratories may measure total luminous flux using -

e of
ment
ance
hese
nical

eter,

or the multi-plane method.
1.2 Test outcomes
The [est outcomes of the light output te re liste ble |.1.
Ie/ﬁ\' h%)ut st outcomes
N
Metric [\&ep&\ing\‘un{‘ts\ Wspects Notes
Lumijinous flux umens .2.8\1 Average Measured using a DC power supply,
lurmindus flux output light sensor, and integrating spherge or
goniophotometer (or using a multi-|
plane measurement).
Correlated colour elvi (K)\\) 4.2.8.4 Colour Measured using equipment capablg of
temperature (CCT) characteristics characterizing spectral distribution
e of

(CR

Coldur rendering i%&& 100\@33) 4.2.8.4 Colour Measured using equipment capabl
) AN characteristics characterizing spectral distribution

1.3

This
(Ann

Rel KN

modutenis related to the full-battery run time test (Annex M) and the light distribution

test

Iex 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.4.4.5.

1.4

1.4.1

Luminous flux measurement techniques

General

These steps shall be followed:
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a) Prerequisite: Find the average operating voltage as described in Annex M.

3(E)

b) Prepare the test sample for lighting evaluation as described in Annex G. Set up a power
supply to drive the DUT as described in Annex H. Note that each test sample will have a
unique average operating voltage. Measurements shall be taken in a conditioned space

S

uch that the air temperature is 24 °C £ 3 °C.

c) The DUT shall operate undisturbed for at least 20 min before any flux measurements are
made.

1.4.2

Luminous flux measurements with an integrating sphere or goniophotometer

Refer_to _the fnllnwing standard test methods for the measurement of luminous flux with an

intedrating sphere or goniophotometer:

e (IE 084: The measurement of luminous flux

e (IE 127: Measurement of LEDs

e |ESNA LM-78-07: IESNA approved method for total lumino mps
using an integrating sphere photometer

e |ESNA LM-79-08: Electrical and photometric measuremeént cts

1.4.3 Luminous flux measurements using the

1.4.31 General

1 luq is equal to 1 lumen per square fnetre Qs used in this method to optain

total| lumen output by determining the 3 ) on a 1 m2 surface at six

surfgces (left, right, front, back, top, ar t_completely encompass the DUT| and

sumiming up the zonal lumen output from 9 ix surfaces. This method is similar

conc sCalculated by summing zonal Iymen

outp

1.4.3

The

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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including the 11 x| 11
, and the DUT

5

Fig

1.4.3

In géneral, the light shall be situated| so the_fi L i [ that
contai i C ed to
capt are
achi bach
measurement. The re itfion the
horiZontal (X) a S e N). urce
sho \ i 2 f the
meas$ ige, a
clamfpi

Be s| oom
interf test

oper

Thes

a) Arrange the room and prepare the DUT, ensuring the stand can hold the DUT steadily and
gnables precise rotation.

b) Set the voltage of an external power supply such that the voltage at the product is at 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).

c) Position the DUT such that the centre of its light output is 0,5 m away from the centre of
the grid surface as shown in Figure 1.1.

d) The centre of the grid surface shall read the highest light output provided by the DUT at a
0,5 m distance.

e) Measure illuminance levels at every 0,1 m distance on the grid surface, with the
iluminance meter co-planar to the measurement grid (not normal to the light source).
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g)
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Measure illuminance levels for the grid points that read a lux value greater than the
resolution of the light 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 light 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 light 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 than the
resolution of the light meter and greater than 0,2 % of the maximum eading from the
first surface measured.

that the
ntre point of the light output is exactly 0,5 m from the light is|also

ermissible to rotate the measurement grid about the DUT.

easure illuminance levels for the grid points that re value gregter tharn the
resolution of the light meter and greater than 0,2 % o reading from the
first surface measured.
3|6 Calculations

lumipous flux output. The six
within a box. All the illuminance
estimate for luminous flux.

Bstimate the luminous flux incident{on the fir .
1) Multiply the illuminane o tpro iafe area each one represents (0,0[l m2

for interior points, 5.m2 for edgepointsiand 0,0025 m2 for corner points) to optain

2) Sum the lymino
epeat step@ e theNuminous flux for the remaining five sides.

F
Tlotal the lumino et all six sides to obtain an estimated constant-vo|tage
total luminou e S ¢ DUT.

Measurement of\correlated colour temperature shall be made in accordance to IEC 6(Q081,

1.6 Colour rendering index (CRI) measurement

Measurement 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 (a sample template is provided in Annex X):

Metadata

— Report name

— Procedure(s) used
— DUT manufacturer
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DUT name

DUT model number

DUT setting

Test room temperature (°C)
Name of test laboratory
Approving person

Date of report approval

e Results for tested DUT aspects for samples 1 through n

°
Q o9 QO o Q > |

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 te

eviation of the average resul
vailable (%)

omments
Individual comment

Overall comments, g

9,
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Lumen maintenance test

An |mportant performance metric for LED I|ghts is con3|stent Iummous flux over the products

lifetinr

pho
lifeti
oper

For

that

Sevdq
allow

maintenance test requ

week

J.2

The

he 2 000 h test, a L;g =
maintain a 95 % lumen maintenance 3

ing a single test

s), test sa

Tab

J.1 — Lumen maintenance test outcomes

2 000 hY

omes are listed in Table J.1.

ht output o
3 found to S

e

Reporting

units

Related aspects

Notes

Lumen maintenance
at’2 000 h

%

4.2.4.2 2 000 hour
lumen maintenance

The percentage of initial light output

and
f the
erall
total

time
cted
er a
uffer
light
light

that
own

, |[thus

men

(time = 0 h) that the product
generates at the end of the test

J.3

(time = 2 000 h)

Lumen maintenance
at 1 000 h

%

4.2.4.2 2 000 hour
lumen maintenance

The percentage of initial light output
(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 500 h

%

4.2.4.1 500 hour
lumen maintenance

The percentage of initial light output
(time = 0 h, after the initial 20-min
warmup period) that the product
generates at the end of the test
(time = 500 h)

Related tests

Annex J is not related to any of the other annexes.
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Procedure

General

There are two tests described in this subclause: a full lumen maintenance characterization in
which DUTs are tested for 2 000 h and a quick screening test in which DUTs are tested for
500 h.

Similar to the full-battery run time test (Annex M), the lumen maintenance test requires an
accurate measurement of relative light output over time. Measurements shall be taken in a

con

itioned space such that the air temperature is 24 °C + 3 °C. There are four appr

ved

meth

a) H
b) F
c) H
d) |

J.4.2
J.4.2
J.4.2

The

ods for making these measurements:

hotometer tube method (subclause J.4.2.1)
ixed geometry method (subclause J.4.2.2)
hotometer box method (subclause J.4.2.3)
ntegrating sphere method (subclause J.4.2.4)

Full screening

A Photometer tube method
1.1 Equipment requirement
following equipment is required:

hotometer tube test apparatus (desScribed belo

C power supply

J.4.2.1.

The
avail
rend

adily
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=
. _//’/ R NS e 7088

Key

1 Tube

2 Open end

3 Photometer

4 End cap

5 Photometer sensor

The fecommended tube for this application\ 3 , i cost
from|fabric or paper rolls. PVC pipe is al . i i as a
photpmeter tube. The tube inside dia tube

should be at least 50 cm in length.

An gnd cap is fit snugl in a
fixed position at the end of [ stricts stray light from entering. Due to maferial

costland ease of man ommended material for the end cap.
No reflective coati; i

UT’s

he.DUT and the photometer are both fixed to the photometer tube for the duration of the
gst It is recognized that laboratories testing a large number of samples may not be|able
to dedicate a photometer t0 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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d) 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 results could show a lower lumen maintenance rate than would actually result
from normal use.

e) Refer to Table J.2 for the minimum frequency at which the relative illuminance of the DUT,
ambient temperature, DUT voltage, and current are measured and recorded. The voltage
measurement shall be made as close to the DUT as possible.

f)

J.4.2

X5

Table J.2 — Lumen maintenance test minimum fre c
of measurement for full screening test

Measurement number

Time interval

h

0,33 (20 min)

N

T

24

%
N O

2

3
; TN AN
5 a8 ( 7 ] es
6 Y 216
7 [ 188\ 384
NN
RN 168 720
N O 168 888
\(})ptional >112 1000
11 N 168 1056
Nt ™ 168 1224
13 168 1392
< = 168 1560
NN 168 1728
A\ 16 168 1896
N7 104 2 000

Calculations

cord

See Clause J.5.

J.4.2.2

J.4.2.2.1

Fixed geometry method

Equipment requirements

The following equipment is required:

e DC power supply

e DC voltmeter (at least 0,5 % accuracy)

e DC ammeter (at least 1 % accuracy)
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J.4.2.2.2 Test prerequisites

The DUT shall have been prepared as described in Annex G.

J.4.2.2.3 Apparatus

3(E)

The apparatus for the method is simply any dedicated space in which the DUT and the

photometer are secured so they do not move relative to one another during testing and s

O no

outside light is received. This could be a dedicated area in a “dark room” in which the

photosensor and DUT are secured, or other similar setup.

J.4.2.2.4 Procedure

Thege steps shall be followed:
a) The DUT battery is replaced by a laboratory power supply that i

tandard battery voltage (Annex H).
b) Tlhe DUT and the photometer are both place in a fixed locations
re secured such that exactly the same alignment is

CGare shall also be taken such that no stray light
sfpmples, etc.) is able to reach the photosensor.

c) Refer to Table J.2 for the minimum frequenc

3‘mbient temperature, DUT voltage nd recorded. The vo
easurement shall be made as close to
d) A data logger or a lux meter with a_ o ) ion may be used to recorg

iluminance every hour.
J.4.2.2.5 Calculations

See Clause J.5.

J.4.2.3
J.4.3.3.1

The following equi

C ammeter (atie€ast 1 % accuracy)

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
These steps shall be followed:

a) The DUT battery is replaced by a laboratory power supply that is set to deliver the D
standard battery voltage (Annex H).

b) The relative illuminance is measured using the photometer box.

time

UT’s
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c)

d)

e)

f)

J.4.3.3.5 Calculations

See [Clause J.5.

J.4.3.4 Integrating sphere method

J.4.2.41 Equipment requirements
The following equipment is required:

e Integrating sphere

e DOC voltmeter (at least 0,5 % accuragc

J.4.2.4.2 Test prerequisi

The PUT shall have been p ibed injAnnex G.

J.4.2.4.3 A[@t

Integrating sphere.

J.4.2.4.4

The location of the DUT in the photometer box shall be accurately noted to ensure exact
replication of alignment and orientation for each measurement. A printed photograph of
the DUT placement within the box is a useful reference (Figure J.1). Alignment marks may
also be used to ensure repeatability.

For the following measurements, the DUT shall be placed in the photometer box with
exactly the same alignment and orientation.

Refer to Table J.2 for the minimum frequency at which the relative illuminance of the DUT,
ambient temperature, DUT voltage, and current are measured and recorded. The voltage
measurement shall be made as close to the DUT as possible.

In the case that the DUT remains in the box throughout the duration of the test, a data
Ipgger or a lux meter with a data logging function may be used to record the illuminpnce
every hour.

OC ammeter (at least 1 % accuracy,

The DUT batter reptaced by a laboratory power supply that is set to deliver the DUT’s
dtandard battery woltage (Annex H).
1

he luminous fluxis measured using an integrating sphere system.

Refer.fo Table J.2 for the minimum frequency at which the luminous flux of the DUT,
ambient temperature, DUT voltage, and current are measured and recorded. The vo|tage
measurement shall be made as close to the DUT as possible.

J.4.2.4.5 Calculations

See Clause J.5.

J.4.3 Initial screening (500 h test)

The lumen maintenance initial screening test is identical to the full screening test with the
exception of the test duration, which is reduced from 2 000 h to 500 h. All four of the methods
described above for the full screening test (photometer tube, fixed geometry, photometer box,
and integrating sphere) may be used for the initial screening test. Table J.3 shall be used for
minimum testing duration.
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Table J.3 — Lumen maintenance test minimum frequency
of measurement for Initial screening test

Measurement number

Time interval

Cumulative time

J.5

Lumen maintenance is calculated by dividing the final lig
outplt reading. Lumen maintenance is always reported alo

If the
hourp
100D

J.6

Report the foIIoin i
Anngx X):

e Metadata

116

h h
1 0,33 (20 min) 0

2 24 24

3 48 72

4 48 120

5 78 T68

6 48 216 /\
7 168 384 /\\ a
8

Calculations

at which this occurs should be r
Ix, and readings dropped to 700

If thj
initigl reading, the L,q rating will then b

Reporting

DU¥-model ndmber
DUT setting

enance test report (a sample template is providg

light

ating
was

f the

ed in

e Results for tested DUT aspects for samples 1 through n

Testroom temperature ("C)
Name of test laboratory
Approving person

Date of report approval

Drive current (A)
Drive voltage (V)
Stabilisation time (min)

Lumen maintenance (note if at 500 h, 1 000 h, or 2 000 h) (%)
L,q (the cumulative time at which the light output of the DUT first drops below 70 % of

the initial reading) (h)
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e Average of n sample results for each lumen maintenance and L,o DUT aspect tested

o Coefficient of variation of n sample results for each lumen maintenance and L,y DUT
aspect tested (%)

e DUT’s rating for lumen maintenance and L, aspects tested, if available

e Deviation of the average result from the DUT’s rating for each lumen maintenance and L,
aspect tested, if available (%)

e Comments
— Individual comments, as necessary, for samples 1 through n

Orarall S P PRI P-4 1] S 4 oFf .
UvoeTrdailr CUTTTI Ito, do TItLToodly, TUIN LUTITLLUVE oTL UT odllly

I“I'\u‘l'\lc Co 1 LIL Uulgll
e Higures
- Plot of lumen maintenance (see example in Figure J.2)
e [Datasets
- Table with all illuminance or flux, ambient temperature;~DUNT ‘volta and cufrent
measurements
100 < \}

)
77

Y (%)
» ) L
N
/ U

20 AN
0
0 20 4 0 W 1 000 1200 1400 1600 1800 2000
t IEC 767/13
Key

Relative

Figure J.2 — Example lumen maintenance plot
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Annex K
(normative)

Battery test

Background

3(E)

The battery test is used to determine a DUT’s actual battery capacity and storage efficiency.

This
the G
batte
the 4

K.2

The

K.3

The
the s

K.4

K.4.

Tablg K.2 .contains battery testing information specific to the five common types
chenpistries)"of batteries. This information is pertinent to K.4.2.4, K.4.3.4, K.4.4.4, K.4.5.
and K.4.64.

information i1s Usetul to determine It a battery 1s mistabelted or damaged. During the
attery is connected to a battery analyser, which performs charge-discharge cycles o
ry. The last charge-discharge cycle data from the battery test is a d\to.'deter
ctual battery capacity and battery storage efficiency.

Test outcomes

est outcomes of the battery test are listed in Table K.

Table K.1 — Battery tem

Metric Reporting units Relate <as /\ \> Note

bevre
Battery capacity Milliampere-hours 4.2.5 Battery -
(Cp) (mAh) at a specific Xap it
discharge current
Battery storage Percentage (%) 4.2 Batter At least two complete charge-
efficiency () storage\efficienc discharge cycles are required for
. the calculation
AR\,

Related tests

ull-discharge preparation procedure (Annex N

test
h the
mine

and

New or improved battery technologies may have emerged that Table K.2 does not contain
information for. 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 for the DUT’s battery is
recommended.
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Table K.2 — Recommended battery testing specifications according to battery chemistry

Charging Discharging
End-of-
End-of- charge
Charge Maximum charge / time with Discharge _E“d'°f'
rate charge topping constant rate discharge
voltage charge rate voltage voltage
Battery type It A Vicell@ It A hb It A Vicell
Sealed lead-acid 0,1 2,40 0,05 10 0,1 1,75
Lithium-ion 0,2 4,20 0,05 1 0,2 3,00
Lithium iron
phosghate 0,2 3,60 0,01 1 2,50
/\\ r\
Charging /\ Dis
Charge rate Negative ischarg charge
slope Overcharge rate Itage
Battery type It A mV/cell charge factor¢ It A Icell
Nick_e -metal 0.1 8,00 1.6 2 0
hydride
Nicke]-cadmium 0,1 8,00 ,6 ) 1,00
AN LN
a  Fdr safety, never exceed the battery supplier's s imupm\allowable Voltage.

b Af
to
m

C  Sq
b3

ed off using the recommended end-of-ch
off by supplying a constant voltage

arge/
(the

re the

K.4.:
K.4.2.

The
char
effic

final

G cle is\used to determine the DUT’s actual battery capacity and stdrage

K.4.2.2 Equip t requirements
A battery.analyser with an overall accuracy for voltage, current, and capacity measurenjents
withihthe fnlln\nling tolerances:

e =+ 1 % for voltage;

e +1 % for current;

e + 1 % for capacity.

K.4.2.3

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.

K.4.2.4

Procedure

These steps shall be followed:
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a)

b)

d)

e)

K.4.2.5 Calculations

a)

c)

d)
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Prime the battery using the charge and discharge information from Table K.2—calculated
using the battery’s rated capacity.

1) Using the battery analyser, continuously cycle the battery until the maximum battery
capacity is reached (i.e., until the capacity improvement is less than or equal to 5 %
over the previous battery capacity).

Calculate the DUT’s battery capacity using data from the final charge-discharge prime
cycle (see K.4.2.5), and use the measured capacity as the target capacity for the next
charge-discharge cycle.

Charge-discharge cycle the battery—using the previous cycle’s calculated battery capacity
as the next cycle’s target battery capacity—until the change in measured battery capacity
etween subsequent cycles Is less than or equal to 15 %.

1) Charge the battery using the charge information from Table K.2/ Aftercharging| the
battery shall be stored in an ambient temperature of 20 °C £ 5 °C
) Discharge the battery using the discharge information in the
battery capacity according to K.4.2.5.
nce the requirement in K.4.2.4 (c) has been met, perform one\finag e-dischlarge
cle using identical specifications to the last charge-d | The

imformation from this final charge-discharge cycle shatlkbe v ttery
sforage efficiency in K.4.2.5.

I{ the battery will be stored after undergoing this
imformation in Table K.2.

arge

Determine the total energy input into
ysing the following formula:

Fo =Y (Vo xIs x At)

here

. is the energy
. isthe ve €

tycle

fes]
%

is,the battery’s energy output during the discharge cycle, in watt-hours (Wh);

Ny\As the voltage recorded during the discharge cycle, in volts (V);

Iy is the current recorded during the discharge cycle, in amperes (mA);
At is the time interval between subsequent data points, in hours (h).

Determine the DUT’s battery capacity with data from the final discharge cycle using the
following formula:

Cp = ), (g xAr)

where

Cp, is the measured battery capacity, in milliampere-hours (mAh);

Iy is the current recorded during the discharge cycle, in amperes (mA);
At is the time interval between subsequent current data, in hours (h).
Determine the DUT’s battery efficiency using the following formula:
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Eyq
My = E,
where

N, is the battery storage efficiency;
E4 is the battery’s energy output during the discharge cycle, in watt-hours (Wh);
is the energy input to the battery during the charge cycle, in watt-hours (Wh).

K.4.3 Nickel-metal hydride battery test

.1 General
The data from the
and
K.4.3.2 Equipment requirements
ified
K.4.3.3 Test prerequisites
been
K.4.3.4 Procedure
ated
ttery
5%
rime
next
acity
acity
) Charge the battery using the charge information in Table K.2. After charging| the
battery shall be stored in an ambient temperature of 20 °C = 5 °C for 1 h.

d)

e)

2) Discharge the battery using the discharge information in Table K.2. Calculate the
battery capacity according to K.4.2.5.

Once the requirement in K.4.3.4 (¢c) has been met, perform one final charge-discharge
cycle using identical specifications to the last charge-discharge cycle in K.4.3.4 (c). The
information from this final charge-discharge cycle shall be used to calculate the battery
storage efficiency in K.4.2.5.

If the battery will be stored after undergoing this test, charge the battery using the charge
information in Table K.2.

K.4.3.5 Calculations

Perform the same calculations listed in K.4.2.5.
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K.4.4 Lithium-ion battery test
K.4.4.1 General

The DUT’s lithium-ion battery is cycled on a battery analyser and the data from the final
charge-discharge cycle is used to determine the DUT’s actual battery capacity and battery
storage efficiency.

K.4.4.2 Equipment requirements

A battery analyser with the voltage, current, and capacity measurement tolerances specified

i .. A aflEO caQan
In CIEUOU == Ul 1T UTJUVU.

K.4.4.3 Test prerequisites

The |pattery may be taken out of the DUT for this test, if desired. T
preppred as described in Annex G. The test shall be carried out at

peen

K.4.4.4 Procedure

Thege steps shall be followed:

a) Discharge the battery using the discharge infor calculated using the
hattery’s rated capacity. Calculate the batter

b) Charge-discharge cycle the batte i iol acity
ds the next cycle’s target battery capaci i acity
Hetween subsequent cycles is less th
1) Charge the battery using the c¢har nati in Table K.2. After charging| the

battery shall be stgored.in 3 ur€ of 20 °C £ 5 °C for 1 h.
i the

N
N—
=
[
o
>
QO
=
«Q
(]
~—
>
@
O
jOV)
~—
—
D
5
=
o
=
3
jV)
=
o
S5
=
—
V)
=2
]
~
N
(@)
L
Q
=3
V)
—
[0}

c) Qnce the re
ycle using i

as’been met, perform one final charge-discharge
thie last charge-discharge cycle in K.4.4.4 (b).| The
ischarge cycle shall be used to calculate the bgttery

c\after'undergoing this test, charge the battery using the charge

The DUT’s lithium iron phosphate battery is cycled on a battery analyser and the data from
the final charge-discharge cycle is used to determine the DUT’s actual battery capacity and
battery storage efficiency.

K.4.5.2 Equipment requirements

A battery analyser with the voltage, current, and capacity measurement tolerances specified
in Clause 4 of IEC 61960.

K.4.5.3 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.
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K.4.5.4 Procedure

Follow the procedure in K.4.4.4.

K.4.5.5 Calculations

Perform the same calculations listed in K.4.2.5.

K.4.6 Nickel-cadmium battery test
K.4.6.1 General

data from the
ahd ba

The PUT’s nickel-cadmium battery is cycled on a battery analyser and the
charge-discharge cycle is used to determine the DUT’s actual battery ¢
stordge efficiency.

K.4.6.2 Equipment requirements

A battery analyser with the voltage, current, and capacity ~ ; ces speq
in Clause 4 of IEC 61951-1.

K.4.6.3 Test prerequisites

The |pattery may be taken out of the DUT for
preppred as described in Annex G. Th st sl

K.4.6.4 Procedure

Follgw the procedure in K.4

K.4.6.5 Calculatior

- DUYT manufacturer

final
ttery

ified

pbeen

- ~BDUT 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
— Battery capacity (mAh) at a specific discharge current
— Battery storage efficiency (%)
e Average of n sample results for each DUT aspect tested
e Coefficient of variation of n sample results for each DUT aspect tested (%)

e DUT’s rating for aspects tested, if available
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Deviation of the average result from the DUT’s rating for each aspect tested, if
available (%)

Comments

— Individual comments, as necessary, for samples 1 through n

— Overall comments, as necessary, for collective set of samples 1 through n

@%
ra
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Annex L
(informative)

Battery testing recommended practices

Background

During the battery test (Annex K), a DUT’s battery is cycled numerous times in order to

dete
testi

During the charge controller behaviour test (Annex S), a DUT’s battéry is (either, thargg
discharged to determine if the DUT has appropriate deep discharge (protection

overgharge protection. In addition to the deep discharge and ov ) rotection guide
specified in the charge controller behaviour test (Annex S) Cla lause
provlde recommended deep discharge protection voltage a S

valugs and maximum and minimum battery testing voltage s fo'prevent damage {q
DUT| and ensure safety of test personnel. During th i ) and

charge test (Annex R), a DUT’s battery is charg n time

(Annex M), a DUT’s battery is discharged. If the d

volta
Tabl
pers

L.2

The
batte

mine the battery's actual capacity and storage eificiency. Clause L.2 provides a b
ng process flowchart that may be used to assist the battery testing proce

battery testing flowchart be ig .1))may be used to assist in performing

9,

ttery

d or
and
lines

L.4
tage

the
solar
test
ction
DN in
test

the
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Prime battery using
rated battery capacity

¢ | Not required for lithium-ion or
lithium iron phosphate batteries

Note “measured” battery
capacity

¥

Cycle battery using

$ anlailat A ot VNI A bhatbang
oottt ooTtteTy HCcaourcto—ootteTy

w

capacity as “measured” > capacitya to determine
battery capacity the charge and
A discharge rates — Cycle batte

v

Calculate battery
capacity

Is calculated battery
capacity within 15% of
No “measured” batte G
apacity? 4 .
battery will be stored
1
}vvé\ B r \
Record cale \ i Charge battery using
a apagity as >
m . “actual” battery capacity

capagity

IEC 768/13
Key
a r theXirst’cycle of lithium-ion and lithium iron phosphate batteries.
g flowchart for the battery test (Annex K)
L.3 ge protection specifications by battery type
Table L.1 co ecommended battery deep discharge protection voltages and minimum

battgry voltages~during testing specific to the five common types (i.e., chemistries) of
battgries~f "the product or battery manufacturer has not provided an appropriate feep
discharge-protection voltage cutoff design value for the battery in the manufacturer [self-
reported information (Annex D). the information in Table L.1 may be used when determining if
the DUT has appropriate deep discharge protection.

If the DUT does not have appropriate deep discharge protection, it is possible that the DUT’s
battery can become damaged during the full-battery run time and the charge controller
behaviour tests. As an option, the tester may incorporate a low-voltage disconnect device that
will stop a DUT’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

Recommended deep Recommended deep
discharge protection discharge protection Minimum battery testing
voltage voltage tolerance voltage
Battery type Vicell Vicell Vicell
Sealed lead-acid > 1,87 + 0,05 none
Lithium-ion > 3,00 + 0,05 2,50
Lithium iron phosphate > 2,50 + 0,05 2,00
Nicke|-metal hydride = 1,00 +0,10/-0,05 0,80
Nicke|-cadmium =1,00 +0,10/-0,05
L.4 | Overcharge protection specifications by battery type
Tablg L.2 contains recommended battery overcharge protec
battgry voltages during testing specific to the five commo
battgries. If the product or battery manufacturer has not pro
protgction voltage cutoff design value for the batter
information (Annex D), the information in Table L.2 ma

has

hppropriate deep discharge protection.

Table L.2 - Recommended batt over r
according to_battery chen

Recommend ecommended

overcharge protectio overcharge protection Maximum battery tes
voltage 3 voltage'tolerance voltage
Battery type <\m Vicell Vicell

ting

sealfd lead-acid ] = 2,40\ ~/ +0,05/-0,15 2,60
Lithim-ion N +0,05 4,25
Lithigm iron phosph%\te) & % 3,35\ + 0,05 3,85
Nickgl-metal hydride <o N + 0,05 1,50
Nickél-cadmium  { s1.40 / £0,05 1,50
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Annex M
(normative)

Full-battery run time test

M.1 Background

The full-battery run t|me captures one of the key system performance metrlcs from a user’s

perspe
lighting system power consumptlon under realistic operating condltlons

In general terms, the full-battery run time test involves operating a Dt
battgry until the light output has decreased to some pre-defined mi
case).

¢v,rel - ¢v (t)/ ¢v (ti )

whele

D,

v,rel
@,(t) is the DUT’s luminous flu
@,(t;) is the DUT’s initial luminous fl

The [full-battery run time is defined as whe
@,(#).2) To ensure that the DUT is mea ure
voltage (after initial voltag i
discharge.

M.2| Test ou

The fest outcome

time test are listed in Table M.1.

and

% of

flux
ttery
UT’s

2) This limit was chosen since a decrease of more than 30 % is clearly visible for human eyes according to the

Alliance for Solid-State lllumination 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, Hours (h) 4.2.7.2 Full-battery Run time to 70 % of initial light
to L, run time output
Average relative light % 4.2.8.1 Average The average RLO operating point
output, through L., luminous flux output | determines the operating point for
making light output measurements.
4.2.8.3 Average light g light outp
distribution
characteristics
Average battery Voltage (V) 4.2.8.1 Average This operating point is used to make

voltage and current at
bverage relative light
butput (i.e., the
‘average operating
point”)

and current
(mA)

luminous flux output

4.2.8.3 Average light
distribution
characteristics

light output measurements.

x\«

\verage power over Watts (W) 4.2.7.2 Full-battery aw> qver the

he L., run time run time output ts_ovep 70 %
ht u

Fnergy removed from Watt-hours 4.2.7.2 Full-battery }%y emoved over the run

he battery over the (Wh) run time hiteMight ou is over 70 %

;o run time traNight output

Active deep discharge Yes/no 4.2.3.10B r -

protection /p\rotecti% trate /\

PDeep discharge Volts (V) 4.2°3.10 Batte l\ha/su d only if the DUT has active

protection voltage \p\rote ionstrategy deep discharge protection

Passive deep Yes/no 4.2.3.10 Battecy -

discharge protection pro ion strategy

Passive deep olts per .2.3\19053ttery Required only if tested for passive

Hischarge protection V/ce tection’stratedy deep discharge protection

battery voltage at 24 h ~ \\

O

M.3 Related@s

Anngx M is related, to charge er behaviour test (Annex S). The average operating
poin{ informatio 4 is used to set up the light output test (Annex I) and [light
distr{bution te

M.4

M.4.1 un time test

M.4.11.1 General

The DUT is set in the measurement r‘n\/ity and turned on in order to record its Iight autput

over the duration of its discharge.

M.4.1.2

The following equipment is required:

Equipment requirements

e Integrating sphere, or other approved measurement cavity

e Data-logging light meter, where a precision in the range of expected measurements being
made is sufficient to provide < 5 min resolution on run time. And the magnitude of stray
light's influence on the absolute light output measurements are less than 0,5 % of the
minimum light output magnitude being measured during the test.

e Battery analyser with the voltage, current, and capacity measurement tolerances specified
in Clause 4 of IEC 61951-2
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Data-logging voltage device
Data-logging current device (e.g. voltage data logger and current transducer)

Low-voltage disconnect device that will stop a DUT’s discharge when the DUT’s battery
reaches a specified voltage (recommended)

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).

The ffull-battery run time test requires an accurate measurement of rela

live lig tover

urement
apprpved

measgurement cavities are listed below in order of preference.4) The lighting J¥ ment is

M.4.11.5

Beforeg(gésurement, fully charge the battery according to the procedures in the battery test
anngx\(An

Integrating sphere

>

self-built photometer box with a baffled measure
[ntegrating cube” as shown in Figure M.1).

A darkened room or cabinet with direct iIIumi prement under fixed geometr

A

~

nex K). 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.

3)

4)

Position the direction of light indirectly towards the light meter for an integrating sphere or
photometer box measurement cavity. Position the direction of light directly towards the
light meter for a darkened room/cabinet or tube measurement cavity.

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

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

c)

d)

e)

M.4.1.6 Calculations

Prepare the data logging voltage device to measure voltage across the DUT’s battery
terminals at intervals of 1 min or less. Prepare the data logging current device to measure
the current exiting the DUT’s battery at the negative battery terminal at intervals of 1 min
or less. If it is unclear if the DUT has deep discharge protection for its battery, the tester
may prepare the low-voltage disconnect device so that it stops the DUT’s discharge if the
DUT'’s battery reaches the minimum battery testing voltage specified in Annex L.

The light is switched on at the correct brightness setting and the measurement is started.
Light output (luminous flux for the integrating sphere; illuminance for other measurement
devices) should be recorded every minute, at a minimum.

The initial light output is measured after 20 min (). This defines the point at which relative

e i ades—gteps
setting, pripr to
adjust the L,

Tlhe test should be continued until the RLO reaches 10 % orde i.e. e_light output
measurement is 10 % of the value at ¢;).

Analyse the time-series light output data to estimate M he average relptive

light|output, and the operating characteristics (voltg
averfge relative light output. Analyse the time-serie
averpge power over the L,y run time and the tota
L7g un time.

a)

b)
c)

that ‘correspond tq the
e data to estimat¢ the
Ir the

1 alue

gt 75 (i.e., the light output is 70 %).

I ime.
he recorded data shQuld\be M.2
br each brightnes The

lues

QO Q =h -
—
Q
©
=y
%]
>
o
=
o
5
Qe
[

reater than 100 9 e brightness level was tested, prepare a separate
raph for ea t.
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120
110 \1
100 «

1
90~ :
0| ;
. 70 1 el
X 1
= 60 i
=, 1
50 ;
40—
30 !
20 I
1
10 :
0 :
0 /' 30 60 90 120 150
2 t 4
IEC "770/13
Time (min)
Relative light output (%), which is direct qrtie o.the lun flux output
20 min from point DUT is.turned on
t,, time when RLO is d&fined\as/100 ¢
L,, reached (RLO is\{0 %
t70, time whep R
Figure@ F : lexesults from the full-battery run time test
Determine the e\power over the L, run time (Py, ;) using the following formula:
D —
Ib,i -
where
Hy.; ye power exiting the battery over the L, run time, in watts (W);
Iy ; » lis)ithe current exiting the battery over the L;( run time, in amperes (A);
M, »"is the voltage exiting the battery over the L4 run time, in volts (V)
n is the total number of current and voltage measurements over the L,y run time (unit
less)
Determine the energy removed from the battery over the Lz run time (£ ;) using the

following formula:

E,, = Z (Ib,i XV, Xti)
i

where

£y,

Iy ; is the current exiting the battery over the L;( run time, in amperes (A);

b

. Is the energy exiting the battery over the L;, run time, in watt-hours (Wh);

i Is the voltage exiting the battery over the L, run time, in volts (V);
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t; is the duration of time associated with each current and voltage point over the L,
run time, in hours (h)

f) Determine the average relative light output during the L, run time (RLOan).

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
gperating point (RLO ;4) 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 light

outplt, battery voltage, and current over the duration of its disch

M.4.2.2 Equipment requirements

The following equipment is required:

[ ]
=
~—
[
«Q
=
Q
=
>
«Q
2]
©
>
]
=
o
(@]
=
@]
—
>
]
]
Q
o
o
-
[©]
<

Data-logging light meter
e Battery analyser with an overall ac ents
W

ithin the following tolerances:

+ 1 % for voltage

-~ +1 % for curre

- =1 % for capa
o ata-logging‘l' g

O

e Data-logging cu
U
r

ow-voltage disconne gvice ttery

M.4.2.3

Cyclg the D and

the ipformation i

pattery testing recommended practices annex (Annex L).

M.4.2.4 Apparatus

The full-battery run time with low-voltage disconnect (LVD) measurement method requires the
same apparatus as the full-battery run time test (Annex M).

M.4.2.5 Procedure

The procedure for the full-battery run time test combined with deep discharge protection
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.
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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,y run time, the total energy removed from the
battery over the L, run time, the average relative light output during the L, run time, and the
operating voltage (V,,,) and current (I,,,) 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.

If thg DUT has active deep discharge protection, one of two observations may be seen, (]) an
abrupt drop will occur in the DUT’s light output and current flow will quickty-decrease 0|0 A,
or (4) a relatively quick drop will occur in the DUT’s light output and will\\ultimptely
decrgase to 0 A. At the instant before the light output reaches zero, thé D efy voltage
is the¢ active deep discharge protection voltage cutoff.

a) Report if active deep discharge protection was observed in

b) If the DUT has active deep discharge protection, repor a ¥ép discharge
grotection voltage, in volts (V). The battery voltage typica dedreases until reaching its
dctive deep discharge protection point. After the a rge.protection pojnt is
reached, typically the light turns off and the tte i sases. Determing the
dctive deep discharge protection voltage by identi 0 yXNoltage just beforg the
Qattery voltage increases.

If th¢ DUT does not have active deep. di ion, the product may have passive

deeq discharge protection. ischarge protection, a gradual

decrgase will occur in the DUT’s light qutput and will gradually decrease to a relatjively

low Yalue. If the DUT’s battery voltage 's g . equal to the selected deep discharge

protgction voltage (see M42. er it reaches its L;g run time, then the

product has appropriate passive deep di

c) Report if passive d

d) If the DUT ; scha , report the DUT’s passive (leep
discharge protetti ) . n volts (V). The battery voltage typically continugs to
decrease duri hwafter’theNDUT reaches its L, run time. Determine the pagsive
deep discharg ¢ by identifying the battery voltage 24 h after the DUT
reaches its i

M.5

Report the follow
Anngx X):

n the full-battery run time test report (a sample template is provided in

. etadata

— Report name

— Procedure(s) used

— DUT manufacturer

— DUT name

— DUT model number

— DUT setting

— Name of test laboratory
— Approving person

— Date of report approval

e Results for tested DUT aspects for samples 1 through n
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Run time to L, (h)
Average relative light output during the run time period (RLOan)

Average operating point that corresponds to RLO Vavg (V), and Iavg (mA)

avg’
Average power over the L, run time (W) i
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)

°
Q o0 QO g O > |

e Tl

Passive deep discharge protection voltage at 24 h, if applicable (V)

verage of n sample results for each DUT aspect tested
oefficient of variation of n sample results for each DUT aspect te
UT’s rating for aspects tested, if available

eviation of the average result from the DUT’s rating
vailable (%)

omments

Individual comments, as necessary, for samp
Overall comments, as necessary, for colleeti

igures

as
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Annex N
(normative)

Full discharge preparation

Background

3(E)

Prior to starting selected run time tests, a DUT shall be fully discharged. When performing the

full-yattery run time test (Annex M), a DUT 1S considered fuily discharged when it reachas its
L7g. [This is point at which the DUT provides 70 % of the initial light output. The inijtiab{light
outpypt is the light output reading taken at minute 20 of the DUT’s full-batte i

The [grid charge test (Annex O), electromechanical charge test (A afid“solar charge
test {Annex R) use a specified charge cycle and the DUT’s initia f ch influence
the PUT’s performance during the charge. It is important tRat e setto a
presgribed state of charge to simulate a full discharge priorto 'comm i e/selected run
time|tests so the results are repeatable and comparable across dU

N.2| Test outcomes

Therge are no full discharge preparatio utca

N.3 | Related tests

The full discharge prepars formed on all DUTs prior to condufting
the grid charge test (Annex O))Nelectromechanicalcharge test (Annex P), and solar charge
test {Annex R).

N.4

N.4.

Each

N.4.2

One
a) H

Procedurg

attery analyser with the voltage, current, and capacity measurement tolerances sped

n‘Clause 4 of IEC 61951-2.

ified

b) Digital timer with a precision of at least 2 min 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-

a

ctuated mechanical relay).

N.4.3 Test prerequisites

Each DUT is fully charged according to the procedures and information in the battery test
(Annex K). The full battery run time of the DUT is known from the results of the full battery run

time

test (Annex M).

N.4.4 Procedure

N.4.4.1 General

Prod

ucts generally have one of 5 types of discharge curves:
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a) A constant light output with a sharp turn-off when the product reaches its low-voltage
disconnect (LVD) such that the light output does not drop below the L, prior to turning off

b) A relatively constant light output that begins to decrease in light output just prior to
experiencing a sharp turn-off when the product reaches its LVD such that the light output
does drop below the L, prior to turning off

c) A cascade of constant light outputs such that the product steps down in its light setting
during its discharge, often reaching an LVD after providing some light in its lowest setting

d) A gradually decreasing light output as the product discharges, reaching an LVD after
hitting its L,

e) A gradua gde easina liaht o D - he prog di harge pvith-no )

procedure B2 (N.4.4.4).

N.4.4.2 Procedure A
Thegde steps shall be followed:

a) $Setthe DUT in a secure location.
b) Turn the DUT on in the setting that it will be tested i
c) Allow the DUT to discharge uninterrupted u

d) After the DUT finishes discharging
run time test.

cted

N.4.4.3 Procedure B1
Thegde steps shall be folloved:

a) Calculate the average di neasured from the DUT’s battery during its| full-

Qattery run time ached its L;q in the particular setting that if will
je tested in e >

b) et the DUT o

such that it discharges at the average discharge
duration of its full-battery run time (Annex M) until it
reached L, i 2 setting that it will be tested in for the selected run time tept.

c) After the DUTNin A at least 60 min prior to commencing the selected run timqg test.

Thege steps shall' be followed:

a) Determine the time that the DUT reached its L,y during its full-battery run time| test
(Anhex M) in the particular setting that it will be tested in for the selected run time tesf.

A,,;.,. it , L7
selected run time test.

b) Program-the-timerfortheduration-ofitsfut-ba

in the particular setting that it will be tested in for the

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.
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N.5 Reporting

No reporting is required with the full discharge preparation procedures.
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Annex O
(normative)

Grid charge test

Background

The p033|b|l|ty of grld charglng |mproves the usab|I|ty of an LED I|ght|ng product even if it is

The

0.3

The

the test. Also, if

char
devi

;e run time of the lighting product

DUT is grid charged via the provided power adapter for 8 h.

Test outcomes

est outcomes of the grid charge test are listed in Tabfe

Table O.1 — Grid chargem
AN
Metric Re tin @ted
<\ units a c

Grid-charge run time Hours th) 4.27.4 Gfid- | —
(\ \chh;rge run
% .

Related tests

y_run time test (Annex M) to be performed b¢
iour test (Annex S) is performed before the
je test and | i
e is required du

0.4

0.4.

The

0.4.

The

grid-

bfore
grid
ction

e AC power adapter supplied with the DUT

o Data-logging voltage device

e Data-logging current device (e.g. voltage data logger and current transducer)

e Circuit cutoff device with timer

e Overcharge disconnect device (if necessary)

e Surface-mounted thermocouple(s) and a thermocouple reader with a precision less than

2 °C (optional)
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0.4.3 Test prerequisites

These steps shall be followed:
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 sujtable location for the DUT to be undisturbed for 8 h while grid chargi equired,

0.4.5 Procedure

Thege steps shall be followed:

a) $et up the circuit cutoff device to disconnect the AC po

b) If it is unknown whether the DUT has an overcharge p ect, integrate the
dvercharge protection disconnect device into the Setup: allowable voltage
S elegted able L.2. Optionally,
n it does not exceed 45 °C.

c) H t' it cutoff device.

d) § thecharge into the battery and set|data
I

e) H

f) After 8 h of grid charg ipment and check for data consistency.

0.4.6 Calculations

following ¢

Bach

wheré
t§na.¢ is the grid-charge run time on setting “s” in hours (h);
Egrig is the total energy input to the battery during the grid charge in watt-hours (Wh);
Moatt 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 (a sample template is provided in Annex X):

¢ Metadata

Report name
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— Procedure(s) used

— 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

Grid-charge run time to L, (h)

¢ (Jomments

Individual comments, as necessary, for samples 1 through n

Overall comments, as necessary, for collective set of sample

&
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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/pr PV module charging.

Anngx P describes a procedure for measuring the energy generated b Qmechahnical
charging under predetermined conditions.

P.2| Test outcomes

The [est outcomes of the electromechanical charge test are.iste

Metric (\

Electromechanical charger power tts (W) M_LE/ -
rating Electromechanical
charge ratio

Electromechanic hargi tio 4.2.7.5 -

Electromechanical
[\/\ & charge ratio

N\

P.3 Relatedg‘es} \s

st

The |electromech@a ge quires the full-battery run time test (Annex M) tp be
perfarmed before th t

P.4

P.4.1

The IDUT_sample is electromechanically crank-charged for 5 min at approximately 120| rpm
with mmeasurements of the current and voltage available to charge the battery.

P.4.2 Equipment requirements
The following equipment is required:

e Sensors to measure battery current and voltage with data logging

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
position (e.g., bicycle crank chargers), a special apparatus may need to be built or used.

P.4.5 Procedure

These steps shall be followed:

a) Attach the voltage and current sensors to the product to measure charge into the battery.

b)

c)

P.4.6 Calculations

The following calculations shall be made:

a)
b)

c)
d)

Set the data logging interval for 2 s or less and begin logging.

rank-charge the DUT for 5 min at approximately 120 rpm, resulting in approximatg|y
tptal crank rotations.

Download the data and check for consistency.

ind the actual duration of the time series according to

alculate the instantaneous power input to the k
eries by multiplying current and voltage.

stimate the electromechanical ¢

F

d

S

Hind the average power input over the chargi
H

formula below:

P — ﬂbatt ><PFBR,S

y

S

Pmech

Where
Hs arging ratio on setting “s”;
Mpatt
HArgrs | : ‘ e full-battery run time for setting “s”;
Hmech during the electromechanical charging period.

Metadata
- .‘Report name

— Procedure(s) used

— DUT manufacturer

— DUT name

— DUT model number

— Name of test laboratory

— Approving person

— Date of report approval

Results for tested DUT aspects for samples 1 through n

— Electromechanical charger power

— Electromechanical charge ratio for each product setting of interest

600

ti

e

me

the

is
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e Comments
— Individual comments, as necessary, for samples 1 through n
— Overall comments, as necessary, for collective set of samples 1 through n
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Annex Q
(normative)

Outdoor photovoltaic module |-V characteristics test

Background

The purpose of the outdoor photovoltaic (PV) module I-V characteristics test is to validate the

DUT
char
temp

Solaf

appr
impg
size
mea

The
IEC
tech

should use this procedure.

The
perfg

Q.2

The
Tabl

manufacturer s PV _module data (If available) and determine the PV module's
pcteristic curve under standard test conditions (STC) and typical-madule oper
eratures (TMOT).

50904-1 and corrected for TMOT with

nique for characterizing PV mod ess to a solar simy

test may also be performed wit

test outco f
b Q.1.

-V
ating

from
it is
sired
most

dard

his is the preferred

lator

5) 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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Table Q.1 — Outdoor photovoltaic module I-V characteristics test outcomes

Metric Reporting units Related aspects Notes
Short-circuit current (/) Amperes (A) 4.2.6.1 Solar I-V curve Report at STC
at STC parameters
Open-circuit voltage (V) Volts (V) 4.2.6.1 Solar I-V curve Report at STC
at STC parameters
Maximum power point Watts (W) 4.2.6.1 Solar I-V curve Report at STC
power (Pmpp) at STC parameters
Maximum power point Amperes (A) 4.2.6.1 Solar I-V curve Report at STC
current (I )at STC parameters
PP '
Maximum power point Volts (V) 4.2.6.1 Solar I-V curve Report IC
vpltage (Vmpp) at STC parameters
Short-circuit current Amperes (A) 4.2.6.1 Solar I-V curve R poﬁ a QT
(e TmoT) @t TMOT parameters
Jpen-circuit voltage Volts (V) 4.2.6.1 Solar I-V curve eport af\T T\/
(VocTmoT) @t TMOT parameters (\
Maximum power point Watts (W) 4.2.6.1 Solar |-V R@srt TMb’I’/
ppwer (Pmpp ™or) at parameters
TMOT ’
Maximum power point Amperes (A) 4.2.6.1 Sglar |-\ cur Repart at TMOT
clirrent (1mpp ™or) at paramet rs
TMOT ’
Maximum power point Volts (V) Iar R\ c&uéz Report at TMOT
vpltage (Vmpp TmoTt) at met
TMOT '
Temperature coefficient Per degree 4 Iar curve Based on temperature
Celsius (1/° C < p am er variation in V__
S[TC |-V Curve dataset ), . .1 Solar I-V curve Delimited dataset
N \Qmp es (A) paramefefs
~—_"
Q.3| Related tests
Anngx Q should be leted befor e solar charge test (Annex R).
Q.4
Q.4. ) g using indoor (simulated measurements)

Q.4.

Use

Q.4.L.2" -V curve adjustment for TMOT

Use standard IEC 60891, where TMOT is defined as 50 °C cell temperature, solar irradiance
of 1 000 W/m?, and air mass 1,5.

Q.4.2 Outdoor photovoltaic module I-V characteristics test
Q.4.2.1 General
The PV module is tested outdoors to obtain its characteristic |-V curve, from which the

maximum power (Pmpp), open-circuit voltage (V,.), and short-circuit current (lg.) may be
determined.
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Q.4.2.2 Equipment requirements
The following equipment is required:

e Qutdoor |-V curve analyser. A current measuring range of up to 2 A and a voltage
measuring range of up to 60V is generally acceptable. The basic measurement
uncertainty should be less than or equal to 0,5 % of the measuring range. The analyser
may include an integrated pyranometer, provided it is a fast-response (i.e., silicon PV-
based pyranometer with less than 5 % error).

e Fast-response (i.e., silicon PV-based) pyranometer with less than 5 % error

° \ nlfagn meter or multimeter with 2 hacic measiurement ||nr‘nrf9infy less than aor egqy | to
0,5 % of the measuring range

e Jurface-mounted thermocouple(s) and a thermocouple reader with than
24°C

Q.4.2.3 Test prerequisites

The following prerequisites shall be met:

[ )
Q

onstant atmospheric conditions (i.e., a clear, sunn

e Ifncident solar radiation between 850 W/m?2 and
etween 15 °C and 35 °C

b
e Air mass less than or equal to 2

ambient temperature

{ the PV module is amorphous silic
ecause it is thin film or of unkno
erforming this test

subject to degradation (e.g.,
sun-soak for 30 days pripr to

ollioN

Q.4.2.4 Apparatus

There should be an appropri ame
plang, directly normal S b the
pyrahometer to with
bracket may be u
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Key

1 Pyranometer

2 Board or other flat surface
3 Bracket

4 Sighting tube

0

urve testing rack

Q.4.2.

Q.4.2.5.

Dete] - \ ple mounting technique based on PV panel configuration.
If th ¢ arate\ from the lighting product or can be easily removed without
dam e at and the back of the PV module is accessible, use the Qack-
mou Otherwise, use the front-moynted
thern

Q.4.2.5.

Thege steps shall be followed:

a) 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.

3) Fix the thermocouple to the back of the PV module near the centre of the active area
and affix insulating material (e.g., foil-backed foam tape) over the thermocouple.

b) Expose the PV module to direct normal sunlight and immediately measure and record the
open-circuit voltage (¥, 1) and the PV module temperature (7).

c) Leave the PV module in direct normal sunlight until thermal equilibrium is reached (i.e.,
the PV module temperature is not changing by more than 1 °C/min).

d) Connect the PV module to the I[-V curve analyser per the |-V curve analyser’s
manufacturer’s instructions.
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e) Execute the |-V measurement per the |-V curve analyser’s manufacturer’s instructions and
record the PV module temperature (7) and incident solar radiation.

f) After the I-V curve measurement, measure and record the PV module temperature again
(7).

g) Measure the record the PV module’s open-circuit voltage at 7, (¥, ,) using the same
instrument that was used in step (a).

Q.4.2.5.3 Front-mounted thermocouple

These steps shall be followed:

a) Before the PV module is exposed to sunlight, do the following:

1) Connect a voltage meter or multimeter (DC voltage range) to the P
4) Fix the thermocouple to the front of the PV module over th¢ i > affix

b) Hxpose the PV module to direct normal sunlight and immediat
AV module temperature (74), then quickly remove the\ther 1QCO pleNang i
material from the front of the PV module, and measure 4 ecord the open-circuit voltage

(Voc,1)'

c) After measuring (V. 1

fpam tape) over the thermocouple.

d) Leave the PV module in direct n
the PV module temperature is not changing™

e) CQonnect the PV module to the ser per the

-V curve analyp

f) HRemove the thermocoupl
oc,2) using the game

|Ijtrument that was use

h) | mediately@ vtaini ’ e thermocouple and insulating material tq the
front of the P ¢ i e place as in step (a)) and measure and record the
temperature of

i) Immediately éxec surement per the |-V curve analyser’s manufacturer’s
imstructio

Q.4.2.5.

where
I is the PV module’s current at STC, in amperes (A);
1

G is the measured incident solar radiation during the I-V curve measurement, in watts
per square metre (W/m2).

m is the PV module’s measured current, in amperes (A);

b) Determine the temperature coefficient for the voltage (7 ,.) using the following formula:

oc1 oc2 / oc,2
n,voc T —T
17 42

where
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is the PV module’s temperature coefficient for the voltage, per degree Celsius

c,voc
(17°C);
Voc.1 is the PV module’s open-circuit voltage immediately after exposure to sunlight, in
volts (V);
Voc2 is the PV module’s open-circuit voltage after the |-V measurement is taken, in
volts (V);
T4 is the PV module’s temperature immediately before exposure to sunlight, in
degrees Celsius (°C);
Ty is the PV module’s temperature after the |-V curve measurement is taken, in
degrees-Gelsius {263
c) Convert all of the voltage measurements to STC using the following fo
y _
= Vm X|:1+T;;,voc ><(Tstc - T):|
Where
11 is the PV module’s voltage at STC, in volts (V);
N is the PV module’s measured voltage, in volts
Ilc voc is the PV module’s temperature coeffici he er degree Cefsius
(17°C);
Tste is the temperature at STC, 25 °C;
T rees
Celsius (°C).
d) Tlhe PV module’s short-circuit current at S [$) 1 V on
the STC-adjusted I-V curve.
e) Tlhe PV module’s ope A on
the STC-adjusted |
f) Determine the PV um power point power at STC (Pp,,) ysing
the following
D
Impp
where
Hmpp measured maximum power point power at STC, in watts (W);
1 urrent at STC, in amperes (A);
"
g) Tlhe PV maddule’s maximum power point current at STC (Impp) is the current corresporjding
to PrppQn-the -adjusted |-V curve.
h) The PV module’s maximum power point voltage at STC (V,,) is the voltage
cprresponding to P, on the STC-adjusted I-V curve.
i) Repeat steps (c) through (h) for TMOT in place of STC, where TMOT is defined as 50 °C.
Q.5 Reporting

Report the following in the outdoor photovoltaic module |-V characteristics test report (a
sample template is provided in Annex X):

Metadata
Report name

Procedure(s) used

Lighting product manufacturer

Lighting product name
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— Lighting product model number
— Name of test laboratory
— Description of location of test
— Approving person
— Date of report approval
¢ Results for tested PV module aspects for samples 1 through n
— Short-circuit current at STC (A)
— Open-circuit voltage at STC (V)

- Maximum power point power at STC (W)
- Maximum power point current at STC (A)
- Maximum power point voltage at STC (V)
— Short-circuit current at TMOT (A)

- Open-circuit voltage at TMOT (V)

- Maximum power point power at TMOT (W)
- Maximum power point current at TMOT (A)
- Maximum power point voltage at TMOT (V)
- Temperature coefficient for voltage (1/°C)

vailable (%)

omments
Individua@
Overall co

e Higures

[ ]
Q 9 QO T Q >
<
3
o
Q.
c
CD-
(4]
=
V)
=
=
«Q
—
o
=
)
(2]
©
]
(]
~—
(2}
~—
[
2]
~—

d, if

STC
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Annex R
(normative)

Solar charge test

R.1 Background

TS 62257-9-5 © IEC:2013(E)

The solar charge test provides estimates for two key sources of energy loss during solar

char Ing. suboptimal operation or the solar module ( solar operation erriciency ) and _Iosses

from| the DUT’s internal electronic circuits that charge the battery(-ies battery-cha
circdit efficiency”). Along with the battery charge efficiency (Annex K), es. are

in the solar run time calculation.

A pgwer supply along with two resistors is used to simulate a.sola

ging
used

and\ charge a

DUT]|s battery(-ies). The voltage operating point during the te he solar 1-V
curve is used to calculate the solar operating efficiency. Mea energy input tp the
DUT| solar charging port and DUT battery(-ies) are us battery-chafging

circuit efficiency.

If the DUT is a kit that has multiple mdependent i
that pan be charged simultaneously by a si >
the ihdependent light units connected

battgry current and voltage for each battery.

R.2| Test outcomes

The test outcomes of t

test should be done wi

eir own battery pack)

h all
ts of

Met% Re\bqpﬁig\/ Related aspects
units

Note

4.2.6 Solar
Solar opgration-efficieqey module aspects
ercentage
TN
N

This is representative of the
efficiency with respect to optimal
operation of the PV module (where
optimal operation is at the
maximum power point).

Battery-chaxding circuit 4.2.9 Battery-

This is a lump figure for the whole

L Percentage charging circuit lighting kit and is not disaggregated

efficiency. Uy efficiency by lighting unit.

. 4.2.7.3 Solar-day Multiple outcomes will be found—
Solar run time (standard .

Hours (h) run time one for each settmg on each
solar day)
IIIUUpb‘IIUEIIL Ilgllllllg UIIII.

Solar charging system n/a This describes key features of the

characteristics

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), and the full-battery run time test (Annex M).
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Procedure

R.4.1 General

The current and voltage from an electronics setup that simulates a solar module and into the

DUT

battery(-ies) are recorded at 1 min or shorter intervals.

R.4.2 Equipment requirements

The following equipment is required:

F
t
e [
O
S

[ ]
>0 DN [ <

R.4.]

The
whic
perfd

(Annex Q), since the |

set U
battq
calcy

R.4.:

The

rogrammable power supply with constant-voltage and constant-current modes and.a
b automatically step through a timed program

ata-logging voltage devices

p the inputs tq th
ry test '®~
lations.

bility

than

ttery

DUT’s battery should be ¢ nat\corresponds to the “end of discharge,”
h may be accompli i nex N. Additionally, this test shajl be

rmed after completion o d O« odule |-V characteristics measuremnjents
2 m-the PV module during that test are needé¢d to
electronics efficiency test. The results from the

the
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B QN

Key

©® N O O B~ WN =

b Procedure

L

PV simulation circuit

Laboratory power supply

Series and parallel resistors (or variable resistors)
PV simulation circuit output (measure current and voltage here-€
Connection cable from PV simulation circuit to lighting unij

aration for the test:

module operating at TMOT during the charging ¢
should be used for this step.

= “Voltage setpoint

Table R.2
The circuit simulation shall be based on Ohm’s law.

— The spreadsheet or program shall estimate the TMOT current at evenly spaced vol

points by linearly interpolating between points on the measured |-V curve.

3(E)

solar

bwer
ycle.

PV

=/ Current setpoints corresponding to each level of simulated solar radiation listed in

tage

The spreadsheet or program shall scale the interpolated |-V curve for each level of

simulated solar radiation listed in Table R.2 by multiplying the interpolated cu
values by the ratio of the desired solar radiation level to 1 000 W/m?2:

G

L)=1  ()x—
pv e 1 000 W/ m?

where

rrent
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1o, (V) is the scaled, interpolated current at each solar radiation level i and voltage
V, in amperes (A);

Iinterp(¥) is the interpolated current at TMOT and 1000 W/m?2 at voltage 7, in
amperes (A);

G is the simulated solar radiation, in watts per square metre (W/m?2).

— The spreadsheet or program shall use a non-linear minimization technique to minimize
the weighted sum of the squared residuals between the scaled, interpolated TMOT [-V
curve values and the simulated I-V curve of the PV simulator by altering the input
variables. To give preference for close agreement near the maximum power point, the
SSR at each point shall be weighted by the product of the duration of each solar
radiation step (from Table R.2) and the power in the scaled TMOT curve:

weighted SSR =Y At x D 1oy, (7 )¥V X (I (V)= T 6 (V))2

G 14
where
G is the simulated solar radiation, in watts per square
Atg
14 is the voltage at each point in the inte
IPV,G(V) is the scaled, interpolated current at so ati v, in

amperes (A);

Ltit (V) is the fitted simulat
amperes (A);

- The outcomes of the spreadshe

= Series resistance. (Ry)

with

and
step
new

d) Hor eas ioulated_solar radiation level, check that the simulated |-V curve |is a
reasonabléxapproximation of the true curve by calculating the deviation ratio between the
simulated.andscated, interpolated TMOT I-V curves. The deviation ratio is defined a$ the
simulated current divided by the scaled, interpolated TMOT current at each voltage goint.
Haor(this calculation, use the true values of the input variables rounded to the precisi¢on of
hetest nr_\lllipmnnf ln the nynmpln below (Figllrn R ’))7 the deviation ratio is close to nity
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).

—_
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2 is the I-V curve fro
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Figure R.2 < Exa ti
e) (pptiorial s
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0,30 1,3

0,25

0,20

0,10
0,05

0,7
10

IEC 773/13

1) Connect\datalogging current and voltage sensors to the PV simulator output. Sef

) Simulate a PV module at TMOT and 1 000 W/m2. Set the power supply current
yoltage setpoints to /gy 1000 @aNd Vgjn-

N

J) \Measure an |-V curve for the PV simulator. Connect a variable resistor betweer
positive and negative terminals of the PV simulator and slowly sweep from high to
resistance and back.

4) Disconnect the resistor and stop the data collection.

5) Check to ensure the quality of the I-V curve data; cross check with the original (tar

(o]

rve:
the

and
the

low

get)

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

Set up the prepared DUT (see notes in R.4.3) and PV simulator circuit with current
voltage sensors. Set the data logging at interval to 1 min or less.

— Current entering the DUT’s battery(s), in amperes (A).
— Voltage across the DUT’s battery(s), in volts (V).
— Current provided by the PV simulator circuit, in amperes (A).

2).
and
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Voltage across the PV simulator circuit output, in volts (V).

g) 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 radiation 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
radiation
0,5h 300 W/m? sim 300 Vim
AW~ 500N L2 Il = \L
i AR "sim, vsim
1h 700 W/m? Isim 700 /0 Vein
Th 900 W/m? sim,900 * sim
1h 1000 W/m? AN
1h 900 W/m? lim 000 Voo
Th 700 W/m? S|m 700 \ >sim
0,5 h 500 W/m? ANN- v,
0,5h 300 W/m? e RN\ v,
h) Gheck the connections and setpoints, then/be g and start the simulated
charging cycle
i) The DUT’s battery voltage shall b monitored /such that the battery voltage
y y
S aII not exceed a safety limit, eithe charge controller or based on

)

R.4.
The

b)

Optionally,

fter the 7 h
disconnect the p

, stop the power supply, stop

imulated-sola iation level G, using the following formula:

r :
max,sim,G

= max (Iﬁt’G(V) X V)

tegrate the overcharge prote

L) for recommended maximum b3
monitor the DUT’s b3

ulator, and verify that the current and voltage

aum power available from the PV simulator circuit (P44 sim o) at

ction
ct if
b the
ttery
ttery

the data logging,

data

cach

here

s

max,sim,G A .
solar radiation level G, in watts (W);

V
Ity (V)

is the voltage at each point in the interpolated I-V curve, in

amperes (A).
For each measurement at time ¢,

is the maximum power available from the PV simulator circuit at simulated

volts (V);

is the fitted simulated current at solar radiation level i and voltage V, in

identify the maximum power available from the PV

simulator (Ppax sim(f). This is the maximum available power P, «im ¢ at the solar

radiation level G(¢) corresponding to time +.

For each measurement at time ¢, compute the power supplied by the PV simulator circuit

(Ppysim(?)) using the following formula:
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vasim(t) = [pvsim(t) x vasim(t)

where

Ppysim(?) is the power supplied by the PV simulator at time ¢, in watts (W);

Toysim(®) is the current supplied by the PV simulator at time ¢, in amperes (A);

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:

B i(t) =1 i(t)XVh i(t)

where

Hy (D) is the power supplied by the PV simulator at time ¢, in watfs\(

Iy (1) is the current supplied by the PV simulator at time ¢, in.amp

N, (1) is the voltage across battery i at time ¢, in volts (V),

It the charge controller terminates the battery charge during the>te if the
hattery is full), the battery-charging circuit efficiency 2 i shall
ke calculated based on the current and voltage data-pri \ e termination. To
identify the charge termination time and detect j ~ red, the following
pgrocedure shall be used:

1) For each battery i, identify the the

[@0]
~

following formula:

where
Vb,ct,i
Vb,min,i
Vb,max,i is t
4) For each y ¢ ours when the battery voltage first reachgs or
exceeds V7 argetermination time for battery i (¢ ;). This is the|time

nation ‘may occur; the following steps determine whethet the

delivered to each battery i before charge termination (Ey,f; ¢t ;)

is the energy delivered ta hz’rfpry i hefore r‘hzrgp termination_in watt-Hours

tct,i
Pb,i(t)
At

(Wh);

is the elapsed time, in hours (h);

is the charge termination time, in hours (h);

is the power delivered to battery i at time ¢, in watts (W);

is the duration of time associated with each measurement, in hours (h).

4) Determine the total energy delivered to each battery during the test (£, 1o ;) using the
following formula:

Eb,tot,i

where

tmax

= (Pb‘i(t)xAt)

t=0


https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

TS 62257-9-5 © IEC:2013(E) - 167 -

Ep tot.i is the total energy delivered to battery i, in watt-hours (Wh);

t is the elapsed time, in hours (h);

'max is the full duration of the test, in hours (h);

Py, (1) is the power delivered to battery i at time ¢, in watts (W);

At is the duration of time associated with each measurement, in hours (h).

5) For each battery, calculate the sun-to-battery efficiency before charge termination
(1s-b.pefore,;) Using the following formula:

E i
77 | — b‘Ctll
o, CTOUTCTT tCt,i
Z(Pmax,sim(t)XAt)
1=0
where
Ns-b,before,; IS the sun-to-battery efficiency before charge terminat; i ,|as a
raction;
Ey ct.i is the energy delivered to battery i befoye » ours
(Wh);
t is the elapsed time, in hours (h);
feti is the charge termination time for\battery ¢ <in“hours-(h);
Prax,sim(®) is the maximum p ila I'@D imulator at time ¢, in yatts
(W);
At is the duration of time-associate h each measurement, in hours (h

efficiency after charge termingtion

gd) For each battery, calculate the to-
(”s-b,after,i) using th llowing formu
_ b,tot;i~ “byet)¥
ns-b,after,i - AN gh, 0
>\K(\E%sim(t)xm)

Ns-b.afteri ' the ry efficiency after charge termination for battery i, [as a

Ey'iot ist nergy delivered to battery i during the test, in watt-hours (Yh);
Ey oty is_the _energy delivered to battery i before charge termination, in watt-Hours

Praxsim.G he maximum available power from the PV simulator circuit at simulated
solar radiation level G, in watts (W);

Ntg is the duration of time at each solar radiation level. in hours (h).

t is the elapsed time, in hours (h);

leti is the charge termination time for battery i, in hours (h);

Praxsim(®) is the maximum power available from by the PV simulator at time ¢, in
watts (W);

At is the duration of time associated with each measurement, in hours (h).

7) For each battery i, compute the battery-specific data analysis end time (zoq ;). If the
sun-to-battery efficiency after the charge termination time is less than half of the value
before the charge termination time and the energy delivered to the battery up to the
charge termination time is more than 80 % of the total energy delivered to the battery
over the test, charge termination is determined to have occurred. Use the following

formula to calculate 7gqq ;:
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tct,i if ns-b,after,i < O’SX ns-b,before,i and Eb,ct,i > 0’8><Eb,tot,i

ot = tmax Otherwise

where

lend,i is the battery-specific data analysis end time for battery i, in hours (h);
fet,i is the charge termination time for battery i, in hours (h);

Imax is the total duration of the test, in hours (h);

Ns-b.after,; 1S the sun-to-battery efficiency after charge termination, as a fraction;

batteries:
lend = miaX (tend,i>

where

lend

battery i, in hours (h).

tend,i

For the remaining calculation s Jy to (Epvsim» Emax,sim» @and Ey ;)
‘ end-

Determine the energ /’simylator circuit (Epsim) using the follo
brmula:

—h

=
T
<
@,
3
Il
~
Ng"
>
o
—_—
- |b

=
>
0]
=
(0]

Ns-b,pefore,; IS the sun-to-battery efficiency before charge termination, as a fraction}

3(E)

Ep ct.i is the energy delivered to battery i before charge termination;.in watt-Hours
(Wh);

Ey tot.i is the total energy delivered to battery i during th (Wh).

g) Determine the overall data analysis end time (z,,4) as the ;i for all

shall

wing

wing

¢nd
vasim(t) I
At uration of time associated with each measurement, in hours (h).
Galculate the maximum available simulated PV energy (En,4sim) Using the follg
fprmdla:
lend
Emax,sim = z (Pmax,sim(t)XAt)
=0
where
Eax.sim is the maximum available simulated PV energy, in watt-hours (Wh);
t is the elapsed time, in hours (h);
tond is the overall data analysis end time, in hours (h);
Prax.sim(®) is the maximum power available from by the PV simulator at time ¢, in watts
(W);

At is the duration of time associated with each measurement, in hours (h).
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h) Determine the energy delivered to each battery (£}, ;) using the following formula:

)

Tend

Eyi= 2 (B ()% AY)

w

Ey

t

le

=0

~

here
i is the energy delivered to battery i, in watt-hours (Wh);
is the elapsed time, in hours (h);

nd is the overall data analysis end time, in hours (h);

[wn ]

S

Jes]

At is the duration of time associated with each measurement, in ho

. =

b 1) s the power detivered to battery 7at time 7, mwatts (W;

etermine the energy allocation ratio for each battery using the fol

E

b,i

Dk,

i

here

is the energy allocation ratio for battery i, a’unitles
b Iisthe energy delivered to battery i, in

etermine the battery-charging cir the“following formula:

> Ey ;

oce Epvsim

Where

Mhec $ a fraction;

Hy ; is the energydeki o t ' att-hours (Wh);

Bpysim 1S thrg ; &r supply, in watt-hours (Wh).
Bstimate the so icle (Msol-0p) UsiNg the following formula:

sol-op
wher
Msol-op ar operation efficiency as a fraction;
Hax.sim e maximum available simulated PV energy, in watt-hours (Wh);
Bovsim is the energy supplied by the PV simulator, in watt-hours (Wh).
Hstimate the solar run time on each setting for each battery with the following formula
p —min Eqolar % Pmpp,TMOT X ﬂsol-op X X oo X Mpatt p

SRT,s,i — 2 P VFBR,s,i

1 kWh/m .

where
ISRT s.i is the solar run time on setting “s” for battery i, in hours (h);
Eqgjar is the total solar resource, in kilowatt-hours per square metre (kWh/m2) —

Pmpp,TMoT IS the maximum power point power of the PV module at TMOT in watts (W);

Nsol-op

typically use the standard solar day, 5 kWh/m2;

is the solar operation efficiency as a fraction;

Mbec is the battery-charging circuit efficiency as a fraction;

Npatt is the battery efficiency as a fraction;



https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

PEBR,s,i

IF

BR,s,i

- 170 - TS 62257-9-5 © IEC:2013(E)

is the average power during the full-battery run time test on setting s for
battery i in watts (W);

is the full-battery run time on setting s for battery i in hours (h).

m) (optional step) Repeat previous step with an alternative solar resource.

n) For each time ¢, calculate the instantaneous battery-charging circuit efficiency (#,.(?))
using the following formula:

R0

nbcc(t)z J
Pp\lﬂm(t)
where
Mpcc(®) is the instantaneous battery-charging circuit efficienc a fragtion;
Hp (D) is the power delivered to battery i at time ¢, in wat
Hovsim(?) is the power supplied by the PV simulator at time ¢,
0) Hor each time ¢, calculate the instantaneous solar operation\e ) using the
following formula:
Koo = 22
SOI-0| -
P Pmax,sim(t)
where
Msol-op(?) effic at time t as a fraction;
Hovsim(?) ator at time t, in watts (W);
Hmax,sim(®) e PV simulator at time ¢, in \atts
(W);
p) Hased on the test datajidentify if t ing” characteristics are present in the cfrcuit
between the solar :
- DC-DC ¢ D e um of the current entering all batteries doeg not
equal the i
- Constant cu Wi fage . if present, the sum of the current entering all
batteries equa : glivered from the PV simulator throughout the test.|Use
the relations tween current and voltage drop to approximate the resistance and/or
diode{characteristics\of the circuit. The voltage drop as a function of current in this
case Wil be equal\to a constant term (diode) plus a linear term (resistor).
R.5| Reporting
Report thie following in the electronics efficiency test report (a sample template is provided in
Anngx<X):

¢ Metadata

Report
Proced

name
ure(s) used

DUT manufacturer
DUT name
DUT model number

Name of test laboratory

Approv

ing person

Date of report approval

e Results for tested DUT aspects for samples 1 through n
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— Battery-charging circuit efficiency (%)

— Solar operation efficiency (%)

— Solar run time from a standard solar day on each setting

— Solar run time from an alternative solar day on each setting (optional)
e Average of n sample results for tested DUT aspects
e Coefficient of variation of n sample results for tested DUT aspects
e Solar charging circuit characteristics

e Comments

Individual comments, as necessary, for samples 1 through n

Overall comments, as necessary, for collective set of samples 1 through

e Higures

(Pmax.sim(1)), actual power supplied by the PV
delivered to the batteries (P, (1)) (see Figure R.3 for a

instantaneous battery-charging circuit efficie
example plot).

&

7 h
lator
bwer
y be
plot
and
ran
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IEC 774/13

Key

(Ppysim(®), in watts

(Pb,i(’))' in watts

jes plot of the solar charging cycle showing the maximhum
vthe PV simulator, actual power supplied by the PV simulator, and
power delivered to the batteries
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Y (%)

50

IEC 775/1

eries plot of the solar charging cycle showing the
arging circuit efficiency and solar operation efficiency
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Annex S
(normative)

Charge controller behaviour test

S.1 Background

Deep discharge and overcharge protection is important for user safety and battery longevity.

Cha [ it Ucts wi -acid, Ci-fon, [ 2

The |charge controller behaviour test contains five methods to exami
controller. Every DUT shall be tested with the active deep discharge
is d|scharged until reaching its low-voltage disconnect (LVD)
exceeding its recommended deep discharge voltage threshold
testqd with the active overcharge protection method, wht
reaching its overvoltage protection (OVP) voltage 2
recommended OVP voltage threshold. For DUTs tha ha ¢
protection, the passive deep discharge protection

battgry voltage is examined for safety during a long-te
battgries that have no active overcharge protection,

metHod shall be used, where the DUT’s long-tern ~

Every DUT shall also be examined
subsftantial amounts of energy from the

arge
DUT

iptely

b be
until

its
arge
UT’s
liMH
tion

draw

S whille the DUT is not in use, and this

stangby loss can lead to shorter run ti hen storing the DUT for long pefiods
of time.

The [choice of test methods of the appropriateness of charge control should
include input from the| batte L or system integrator about the approag¢h to
charge control a f or other control algorithms. The best pragtice
for testing is to i design atgorithm and setpoints are and measure for those
using the appropri netheds: sessment of whether charge control is present| and
apprppriate may tt 3 combination of two factors: the approprlateness of the

S.2| Te

The test outcom

he charge controller behaviour test are listed in Table S.1.
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Table S.1 — Charge controller behaviour test outcomes

Metric Reporting units Related aspects Notes

Active deep discharge Yes/no 4.2.3.10 Battery -

protection protection
strategy

Deep discharge protection | Volts (V) 4.2.3.10 Battery Measured only if the DUT

voltage protection has active deep discharge
strategy protection

Active overcharge Yes/no 4.2.3.10 Battery -

protection protection

Py
Stratcqgy

Overcharge protection Volts (V) 4.2.3.10 Battery Measured onty if the DUT
voltage protection has active overcharge
strategy protection ~~

Passive deep discharge Yes/no 4.2.3.10 Battery b
protection protection
strategy /\

Passive deep discharge Volts per cell (V/cell) 4.2.3.10 Battery ed nly if.tested for
protection battery voltage protection lve deep discharge
at24 h strategy \Qro ection

Passive overcharge Yes/no .10 Batt Meas red only for NiMH
protection pr tec ion tterieés with no active
rateg

overcharge protection

Passive overcharge Milliamperes (mA) 10 Bat er equired only if tested for
protection continuous tectl passive overcharge
charging current str eqgy protection

30-day battery standby Percentage/(%) Battery Fraction of the battery’s
loss fraction ro ct|o measured capacity that is

strate drawn from a product’s

S.3

The
resu
(M.4

The
resu
(M.4

Q battery with the product
switched off over 30 days

Related tests

results of th arge protection test (S.4.1) may be substituted

ts of the full- mbined with deep discharge protection measure
2).
resulis o ep discharge protection test (S.4.3) may be substituted
ts @ n time test combined with deep discharge protection measure
2).

Anngx S shall be “pefformed after the outdoor photovoltaic module IV characteristics
(Annlex @) ,for solar-charged products because the active overcharge protection test (S|

requ

with
ment

with
ment

test
4.2)

res’ ,the DUT’s maximum power point current (lmpp) and the passive overch
+ (© A A\ ¢ +h LT

arge

proté

S.4

e H 1L\ /L
\JI.IUII lUOL \\) B i) -l‘} IU\.{UIIUD arc UutT o UIILIIU ™V \Jul VU ual.a Ocl

Procedure

S.4.1 Active deep discharge protection test

S.4.1.1 General

The DUT is discharged until its battery voltage reaches the DUT’s LVD voltage or the low-
voltage disconnect device’s set point.

S.4.1.2 Equipment requirements

The

following equipment is required:
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DC power supply
DC voltmeter and/or multimeter (at least 0,5 % accuracy)
Data-logging voltage measurement device (optional)

Data-logging light meter or data-logging current measurement device (e.g., voltage data
logger with a current transducer) (optional)

Low-voltage disconnect device that will stop a DUT’s discharge when the DUT’s battery
reaches a specified voltage (recommended)

$.41.3 Test prerequisites

The DUT shall be either fully charged at the start of the test or charged enough to proviJie at
least 30 min of light before reaching its deep discharge protection ge or~reaghing
suffigiently below the recommended deep discharge protection voltage yold” forl the

DUT]|s battery chemistry (see Table L.1 for recommended thresholds

S.4.1

4 Apparatus

The DUT shall be set in a secure location such that its paramete e\monitored and/or

datatlogged.

If necessary, a low-voltage disconnect device may

and

S.4.

Thegde steps shall be followed:

a)

b)

Therg. are no calculations for the active deep discharge protection test.

S.4.
S.4.

tage
can cut the battery circuit if the voltage drop

1.5 Procedure

If it is unclear if the SO i ge protection for its battery, the tester|may
drepare the low-voltage i at it stops the DUT’s discharge if the
DUT’s battery reaches th ini ) ing voltage specified in Annex L.
Turn on the i ischarging\the battery. Continuously monitor the bdttery
terminal vol ‘@ d visual li f using data-logging devices, the light doe} not
rneed to be contj i itored. The battery voltage and either the battery
durrent or light o ed at intervals less than or equal to 1 min
1 the DUT au ica § itself off, the DUT has active deep discharge protectior] and
the voltagé i edi ore it turns off is the DUT’s deep discharge protection voltage.
I the y the low-voltage disconnect device, no active deep dischlarge
rotéstion™Nis\ inge d into the DUT’s charge controller. If no active deep discHarge
rotection.is, abse /' perform the passive deep discharge protection test (S.4.3)
.6

2 Active overcharge protection test

2.1 General

The DUT is charged until its battery voltage reaches the DUT’s OVP voltage or the

ove
45

S.4.

rcharge protection disconnect device’s set point, or if the battery’s temperature exceeds
°C.
2.2 Equipment requirements

The following equipment is required:

DC power supply
DC voltmeter and/or multimeter (at least 0,5 % accuracy)
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Ammeter and/or multimeter (at least 1 % accuracy)
Data-logging voltage measurement device (optional)

Data-logging current measurement device (e.g., voltage data logger with a current

transducer) (optional)
Series and parallel resistors (or variable resistors) for simulating PV input (optional)

Surface-mounted thermocouple(s) and a thermocouple reader with a precision less than

2 °C (optional)

AC power adapter supplied with the DUT (for DUTs with a grid-charging option and no

solar-charging option)

Qvercharge disconnect device that will stop a DUT’s discharge whe
reaches a specified voltage (if necessary)

he DUT’s, battery

$.4.23 Test prerequisites

The |DUT shall be either fully discharged at the start of the té gh to
accept at least 30 min of charging before reaching its overc rge P r the
overgharge disconnect device’'s cutoff, which may be ign in
Tablg L.2 if the overcharge voltage set point is not supplied

S.4.2.4 Apparatus

The DUT shall be set in a secure locatio i b may be monitored apd/or
datatlogged. If the DUT has a solar- arg' g optlo S i dule
socket from a DC power supply with a se is to
charge the DUT via the PV module sogket fro and
parallel resistor in place (Figure R.1). tion,
the DUT shall be charged wia its i Eical
charging process or by ical

charging device.

Key

O OO g WN -

¥ e

o L

IEC 776/13

DC power supply

Series protection resistor

Plug

DUT

DUT’s PV module input socket
Battery

Set current limiting with the maximum power point current at STC, I,,,,, from the outdoor photovoltaic
module |-V characteristics test (Annex Q), or, if the product is charged with other means set the current to

the typical delivery current for the charging system.

Figure S.1 — Schematic of the DC power supply-DUT connection using
a series protection resistor
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S.4.2.5 Procedure

These steps shall be followed if the DUT has a solar charging option:

a)

b)

d)

f)

If the setup includes the parallel resistor (Figure R.1), adjust the current limiting 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)). Also adjust the voltage of the DC power supply, Vs, to the voltage setpoint,
Vsim» Calculated in the solar charge test (Annex R). Also set the series resistance, Rg, and
the parallel resistance, R, to the values calculated in the solar charge test (Annex R).

Skip steps (b) through (e) and proceed to step (f).

IfThe setup does not include the parallel resistor (Figure S. 1), adjust the current limiting
Malue of the DC power supply to the PV module’s maximum power pointeurrent at TMOT,
Ihpp, TmoT (refer to the results of the outdoor photovoltaic module I acteristicy test
(Annex Q)).
1
r

ue to voltage drops from the PV module’s blocking diode, cab g series

esistor, set the power supply output voltage, V., using the follow

ps’
Moe =125XF, o

here

s

hel
»
~—
>
(]
O
O
©
]
=
(]
=
4]
c
o)
=2
<
o
c
~
©
c
~—~
<
o
—
V]
«Q
D

ps

el

b.max IS the DUT’s battery’s maximum ch v in volts (V), which may be

s annex (Annex L).

onnect the PV module socket © the\DC power supply in series wlth a
rotection resistor. (This protection™\resis eeded in cases where a “ghunt
egulator” is built in; however, he DUT’s electronics is usually not
rovided, this reS|stor should be u Dp iNn
he series reS|stor s DC
ower supply (V, b

TS""TS-‘T‘if\

[ 00xVg
rmpp,TMOT

here

=

Nps

npp, TMO?T g (A),

test

~

e outdoor photovoltaic module |-V characteristics

R
Bnsure the) series resistor's power dissipation rating is greater than or equal to the vyalue
diven-bythe following formula:

bsL 2
}re = “mnn TMOT X Re
£ PP

where
PFS

Impp,TmoT IS the PV module’s maximum power point current at TMOT, in amperes (A),
obtained from the outdoor photovoltaic module |-V characteristics test
(Annex Q);

is the resistance of the series resistor, in ohms (Q).

is the series resistor’s minimum required power dissipation, in watts (W);

RS
If it is unknown whether the DUT has an overcharge protection disconnect, 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. In some cases, the DUT’s charge controller will be designed with an OVP
battery voltage that is greater than the overcharge protection device’s cutoff; therefore,
the person conducting the test has the discretion to allow the battery voltage to proceed
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g)

h)

n)

above the recommended OVP voltage threshold if deemed safe and necessary. For Li-ion
batteries, the battery voltage shall not exceed the maximum safe value specified by
the battery supplier, or 4,25 V/cell if no supplier-provided information is available;
otherwise there is a risk of explosion. Optionally, monitor the DUT’s battery
temperature to ensure that it does not exceed 45 °C.

Charge the DUT at V5 and I, Mot While continuously monitoring the battery voltage
and current. If the battery pack contalns internal circuitry, it may be necessary to monitor
the voltage across the actual battery cells rather than at the external battery pack
terminals. If using a data-logging device, the battery voltage and current input shall be
collected at intervals less than or equal to 1 min.

If-the-DBU attomaticathy oP epting—charge—the—volage—immediatelybefore—t4urns
off is the DUT’s overcharge protectlon voltage. For some DUTSs, the current will rot|stop
completely, but will begin tapering off when the DUT’s battery 5 its
gvercharge protection voltage.

| the battery terminal voltage reaches the overcharge protection\c i tage
threshold, no active overcharge protection is incorporated into arge_controller.
I{f in the case of a NiMH or NiCd battery the battery v ' ins to
decrease before reaching the recommended overcharge/protectie ) rrent

l{ it is unknown whether the DUT h ar i i , the
dvercharge protection disconnect d eavercharge protection dgvice
shall disconnect if battery voltage s that are determined by the
laboratory. In some cases, the DUT’s a ill be designed with an OVP
blattery voltage that is greater tha protection device’s cutoff; therefore,
the person conducting the test has\ the s allow the battery voltage to profeed
above the recommend old ifdeemed safe and necessary. For Lj-ion
hatteries, the battery voltage sha ed the maximum safe value specified by
the battery supplie £ s pplier-provided information is available;

agtherwise
temperature

Optionally, monitor the DUT’s bdttery

I{ the product arging option, plug the AC power adapter supplied with the
DUT into an oltle i age that is suitable for the DUT’s supplied AC ppwer

If the product ¥ gve a grid-charging option, but has an electromechahical
dharging option,~erank-charge the DUT continuously at approximately 120 rpm or use a
dow current that is equal to the charging current generated at 120 rpm.

g continuously monitoring the battery voltage and current. If using a
C e, the battery voltage and current input shall be collected at intefvals
less than.or equal to 1 min.

{ an overcharge protec‘uon disconnect device is not used, the DUT’ s battery voltage [shall

oe alalnialsle Monitored 10 e e it doe not exceed a predetermined ove Qliaqe |m|t

If the DUT automatically stops accepting charge, the DUT has active overcharge
protection, and the voltage immediately before it turns off is the DUT’s overcharge
protection voltage. For some DUTs, the current will not stop completely, but will begin
tapering off when the DUT’s battery voltage reaches its overcharge protection voltage.

If the battery terminal voltage sufficiently exceeds the predetermined overvoltage limit, no
active overcharge protection is incorporated into the DUT’s charge controller.

S.4.2.6 Calculations

There are no calculations for the active overcharge protection test.


https://iecnorm.com/api/?name=88f2b496e463c05e37c686c777fb9972

- 180 — TS 62257-9-5 © IEC:2013(E)

S$.4.3 Passive deep discharge protection test

S.4.3.1 General

The DUT is left to discharge for 24 h and the voltage after 24 h is recorded. This method is

only performed on DUTs that show no active deep discharge protection.

S$.4.3.2 Equipment requirements

The following equipment is required:

° E(‘ noweaer stnnly
Power—Sd PPy

(wn]

. C voltmeter and/or multimeter (at least 0,5 % accuracy)
S$.4.3.3 Test prerequisites

The IDUT shall have undergone the active deep discharge protection
NiMH batteries, the battery voltage shall have just passed its re
protgction voltage (Table L.1) when discharging. For DUTs wi
battgry shall be in the same state of charge as when the |
light|loutput during the full-battery run time test).

S$.4.34 Apparatus

The PUT shall be placed in a secure |l

S.4.3.5 Procedure

Thege steps shall be follow

a) $Ypecify the accepted
may be selected bas
hattery manufacture

b) If it is uncle@th
drepare the low-v
DUT’s battery rea

¢) Turn on the DU

d) The batt
vpltage

e) If the

—
(0]
o
Q
—_
—
(0]
=
<

ischargé voltage was observed.

S.4.3.6 Calculations

with
arge
, the
nitial

tage
T or

may
the
ction

that
Heep

There are no calculations for the passive deep discharge protection test.

S.4.4 Passive overcharge protection test

S.4.4.1 General

The DUT’s PV module’s short circuit current alone may prove the DUT has passive
overcharge protection, otherwise the DUT is overcharged and the charging current is
observed to determine if the DUT has passive overcharge protection. 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. This method is only performed on DUTs

with NiMH batteries that show no active overcharge protection.
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S$.4.4.2 Equipment requirements

The following equipment is required:

S.4.4.3 Test prerequisites

DC power supply
Current meter and/or multimeter (at least 1 % accuracy)
Data-logging voltage measurement device (optional)

Data-logging current measurement device (e.g., voltage data logger with a current
transducer) (optional)

C power -adapter suppliedwith-the DUT (for DUTs with-a grid-chargingoption—and no
14 1 Lid i Ay 9 g oP

olar-charging option)

urface-mounted thermocouple(s) and a thermocouple reader with than

°C (optional)

N0 »

The IDUT shall have undergone the active overcharge protection tests ' ttery

voltage has just passed its recommended overcharge pr
charging or, if the battery voltage does not reach the
voltage, the battery has reached the maximum voltagé
prote

S.4.4.4 Apparatus

vhen
ction
arge

The DUT shall be set in a secure location suc i méters may be monitored and/or
data dule
socket from a DC power supply using i tical

to thpse used in the activ

S.44.5 Procedure

c)

d)

f)

Thege steps sh@e i 2d iftheN\DUTJ /has a solar charging option and the product’s
battgry-charging i ineft 3

ging
than

arge
door
, the

onvert. the PV module’s STC I[-V pairs from the outdoor photovoltaic modulg I-V
hatacteristics test (Annex Q) to typical module operating temperature (TMOT), where
TIMOT is defined as 50 °C cell temperature and solar irradiance of 1 000 W/m? Refer to
Q.4.2.5.4 of Annex Q for conversion formulas.

Plot the TMOT I-V curve.

If the passive overcharge protection test follows the active overcharge protection test
using a parallel resistor (Figure R.1), use the same current limiting and voltage values and
resistor values that were used in the active overcharge protection test (S.4.2.5).

0
d
q
d
P
P
C
d
C

If the passive overcharge protection test follows the active overcharge protection test
without a parallel resistor (Figure S.1), set the current limiting and voltage values of the
DC power supply to the PV module’s maximum power point current at TMOT, 7, 0, TMOT
and Vo, tmot (refer to the results of the outdoor photovoltaic module I-V characteristics
test (Annex Q)), respectively. Use the same series resistor value as was used in the active
overcharge protection test (S.4.2.5).
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Connect the DC power supply via the resistor(s) and the product’s entire PV cable to the
DUT’s PV module input socket. Let charge for 5 min. Calculate the voltage drop, Vdrop:
between the power supply’s output and the DUT’s battery terminals. If the DUT is has an
integrated PV module, connect the DC power supply to the ends of the internal leads
where the PV module connects to the DUT’s circuitry. Optionally, monitor the DUT’s
battery temperature to ensure that it does not exceed 45 °C.

Add Vyrop to the battery end of the charge voltage, Vepgrge, Which is determined by
multiplying the number of battery cells by the recommended overcharge protection voltage
for NiMH batteries (Table L.2). This is the total charge voltage, V4«

Plot a vertical line at V,,, on the TMOT I-V curve (see part (d)) that extends from the

valtasae-avie taothae |\ crirvun
Voot oATS toOtiC—T— v Cutves

and
rrent

arge

DUT

ging
than

the
ctive
er of

Ss is

The DUT’s battery should be discharged to its LVD or, in the case of the DUT not having a
LVD, the specified deep discharge protection voltage threshold (see S.4.1).

S$.454 Apparatus

The DUT shall be set in a secure location such that its battery’s current draw may be
recorded for 15 min.

S.4.5.5 Procedure

These steps shall be followed:

a) 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.
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b) 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.

S.4.5.6 Calculations

Determine the fraction of capacity the battery self-consumes over a 30-day period using the
following formula:

Tavg.seif % (720 h/30 days)

F =
b,self Ch
where
Hp self is the fraction of the battery’s measured capacity that is—drawn from the
product’s battery with the product switched off over 30 days
Ihygseif i the average battery current draw over the 10 min da d, in
milliamperes (mA);
dp is the measured battery capacity, in milliampe , obtained [from
the battery test (Annex K).
S.5| Reporting
Report the following in the charge controller (a sample template is

provided in Annex X):

Metadata

- Report name
- Procedure(s) used
- DUT manufacturer
- DUT name

4 DUT mod@m
- Name of test’lab

- Presence of.active overcharge protection (yes/no)

- Active overcharge protection voltage, if applicable (V)

- “Presence of passive deep discharge protection (yes/no)

— Passive deep discharge voltage (V/cell)

— Presence of passive overcharge protection (yes/no)

— Passive overcharge protection continuous charging current (mA)

— 30-day battery standby loss fraction (decimal)

Average of n sample results for each DUT aspect tested

Coefficient of variation of n sample results for each DUT aspect tested (%)

DUT'’s rating for aspects tested, if available

Deviation of the average result from the DUT’s rating for each aspect tested, if

available (%)

Comments
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— Individual comments, as necessary, for samples 1 through n

— Opverall comments, as necessary, for collective set of samples 1 through n. In
particular, include an assessment of the appropriateness of the charge control strategy
given the information available.

e Figures

— Plot of the PV module’s new, realistic-temperature I-V curve with lines indicating the
presence of passive overcharge protection, if applicable

@6@
ra
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Annex T
(normative)

Light distribution test

T.1 Background

Lummous qux and I|ght d|str|but|on are two pnmary metrlcs used to assess the perform
of a ng pr i
sourg
light
perfg

The |i
light
“ides
anne
prod

The

[ ]
=4 4 >

charpacterized by measuring. tota inot ). A full width half maximum (FW
angle measurement ma ize a light distribution (ambient or task)

som¢ lights may
circumstances i
distribution testing:s ap

Tas ed, or directed light distributions may be characterize
mea urlng theé inance a specified task plane. The task plane used in the
distr » 2 and js positioned relative to the DUT according to the type of

light

T.2

The |ight distribution test outcomes are listed in Table T.1.

ambient and task lighting applicationd.

ance

task
arily

. [This

elect

best
HM)
and

light

d by
light
task
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Table T.1 — Light distribution test outcomes

Metric Reporting units Related aspects Notes
Vertical and Degrees (°) 4.2.8.2 Full width -
horizontal full width half maximum
half maximum (FWHM) angle

(FWHM) angles 4.2.8.3 Average

light distribution
characteristics

Usable area with Area (m?) 4.2.8.3 Average Determined from a

illuminance greater light distribution specified distance

than a specified characteristics

threshold

Luminous flux Lumens (Im) 4.2.8.1 Average Only obtained when
luminous flux using i-plane

output

T.3 Related tests
The [light distribution test is related to the light outpu run
time|test (Annex M). Specifically, either the multi-pla nex |
or the goniophotometer method described in 1.4.2 ta to
gengrate polar plots, surface plots, and FWHM task
light$.
T.4 Recognized test methods
T.4.1 General
As djscussed above, thi UTs
basgd on their expect Clear
or which may be ig sing
multiple procedu
Furthermore, th oved methods for two of the three test procedures
(ambient and s of the approved options and their associated apparatus
are ¢lescribed i 414 2 summarizes the three different applications covered| the
apprpved S ch application, and the test outcomes for each of the apprpved
test methods
Table(T: Summary of testing options for characterizing lamp distributions
Test method Application(s) Test outcomes
Goniephotometer Ambient light e Vertical and horizontal FWHM angles
or multi-plane Suspended task light e Usable area with illuminance greater than a
Desktop task light specified threshold
e Luminous flux (see Annex I)
Illuminance on a Ambient light e Usable area with illuminance greater than a
plane specified threshold

Suspended task light
e Vertical and horizontal FWHM angles, if

determined
Rotary disk Ambient light e Vertical and horizontal FWHM angles
Suspended task light
llluminance on a Desktop task light e Vertical and horizontal FWHM angles

desktop e Usable area with illuminance greater than a

specified threshold
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T.4.2 General

Ambient lights are typically tested to determine the total luminous flux output.

T.4.3 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 document, and testing with a goniophotometer device should refer to the
following standard test methods, with the DUT operated using the average operating voltage
as described in Annex I:

IE 084: The Measurement of Luminous Flux
IE 127: Measurement of LEDs

EFSNA  LM-79-08: Electrical and Photometric Measurement d .S Lighting
roducts

e (
d

-

T.4.4 Multi-plane method

T.4.41 Equipment requirements

The following equipment is required:
. lulti-plane test apparatus (described in An
e [OC power supply

=

e [lluminance meter

e DOC voltmeter (at least 0,5 % accure

T.4.4.2 Test prerequ

Spegify the distance ahd\mjnimum \lluminance-neCessary to meet useable area requirenjents
(thege values will~usus * ing standard used). The DUT’s battery vo|tage
and purrent dra S [ age light output over the L., run time is required.
Preparation of DUY forVighti atiorp as described in Annex G. Before measurement, the

batte

T.44.

The

T.44.

The | test-"procedures for determining the ambient light characterization are the game
procedures as those used to determine total luminous flux and are described in Anrex I,
1.4.3152"This procedure needs only to be conducted once per test sample to gathdr all
necessary information needed to calculate luminous flux (as detailed in Annex 1), usable area,
and FWHM angles.

T.4.4.5 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:

a) Correct for differences in measurement distance by adjusting the illuminance values to a
specified distance for only the measurements on the first measured surface
of the 1 m2 grid (i.e., the surface containing the highest light output provided by the DUT).
Do so by multiplying each measured lux value by the square of the ratio between the
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actual measurement distance and the specified distance (the specified distance is
determined in T.4.4.2).

b) Sum the number of illuminance readings equal to or greater than a specified minimum
illuminance. Each reading corresponds to 100 cmZ2. Multiply the number of readings by
100 cm? to obtain the total usable area for the specified minimum illuminance threshold
determined in T.4.4.2 (a maximum usable area of 1,21 m2 is achievable when taking 121
measurements).

c) Repeat step (b) for a range of minimum illuminance values. See Table T.3 for an example
of determining the usable area for a range of minimum illuminance values.

d) Plot the usable area as a function of minimum illuminance for each of the DUT’s settings
t¢sted on the same plot. The domain of the plot shall include the maximum illumingnce

lue for the DUT’s brightest setting. See Figure T.4 for an example wing
sable area as a function of minimum illuminance.

e) Rlot the illuminance readings on the brightest “face” of the ree-

imensional surface. See Figure T.5 for an example of a three-di t.

In of data
colle the
mult orter
near at a
varig rmal
appr VHM
angle ings
arou ment
angle. ctual
meas UT.

f) e by

djusting the illuminapCe™valuestc » do by
iultiplying each mea . ctual
easurement distance

g) Next, correc CEeSs e alues
represent fh§<> i - irtual sphere surface. Divide each measured
ir:"uminance valye 1Nk ginal

easurement s

h) T which the illumination is greater than or equal to half the
il point in the plane is the FWHM angle for a given orientation
( cdlly). Report horizontal and vertical FWHM angles separatgly.

i) Hlott dings over the “horizontal” and “vertical” sweeps on two separate

izontal” sweep includes the brightest measurement and all of the
veep
at is

T.4.

T.4.51 General

In this test, an examination is made and a report given of the illumination level on a surface of
1 m2. Measurements shall be taken in a conditioned space such that the air temperature is
24 °C £+ 3 °C.

T.4.5.2 Equipment requirements

The following equipment is required:

DC power supply
DC voltmeter (at least 0,5 % accuracy)
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e DC ammeter (at least 1 % accuracy)
e llluminance meter

e Lighting distribution grid testing surface

T.4.5.3 Test prerequisites

Specify the distance and minimum illuminance necessary to meet useable area requirements
(these values will usually depend on the testing standard used). The DUT’s battery voltage
and current draw corresponding to the average light output over the L., run time is required.
Preparation of DUT for lighting evaluation as described in Annex G. Before measurement, the

battery—-of-the-DUT shall beteplaced-byvaDC powersupplhy
Ao+t d+—SshaHbefFepraceaya+ POWe—SHPPH-

T.4.5.4 Apparatus

The |apparatus for this test consists of a 1 m2 measurement targe
measurement points, a photometer, and a mechanism capable of m
the measurement target (see Figure T.1). Testing should be donei

T.4.3.5 Procedur

Thegde steps shall be followed:

a) Sebthe voltage of the power supply such that the voltage at the DUT is at the ave

IEC 777/13

Figur 1 chematic of a task light suspended 0,75 m above a photometer

aced
from
ace,

rage

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 perform in the desired setting, increase the
power supply voltage by increments of 0,05V until the DUT is able to perform in the
desired setting, then attempt to reduce the voltage to the desired level.

c) Suspend the DUT at a specified distance from the top of the photometer head in a manner
commensurate with the mounting device (preferably vertical) as shown in Figure T.1. The

specified distance is determined from the testing standard used.

d) If the DUT features different brightness levels, the highest level shall be set.
e) The DUT shall be operated for at least 20 min before the first measurement is started.

f) llluminance is measured in the centre of each measurement square on the test plane.
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T.4.5.6 Calculations
The following calculations shall be made:

a) Sum the number of illuminance readings equal to or greater than a specified minimum
illuminance. Each reading corresponds to 100 cm2. Multiply the number of readings by
100 cm? to obtain the total usable area for the specified minimum illuminance threshold
determined in T.4.5.3 (a maximum usable area of 1,21 m2 is achievable when taking 121
measurements).

b) Repeat step (b) for a range of minimum illuminance values. See Table T.3 for an example
of determining the usable area for a range of minimum illuminance values.

tings
inance
wing

r an

thod
cted

the
b the
ane)
gles
, the
ace,
5tant
light
ESive

sting
ying
and

ne specified

lues
al_to the virtual sphere surface. Divide each measured
osine of the angle between the beam and the original

f) ext, correct/fo

bpresent flu

Q -
the illuminance\wv
each measu
t dista
\
r
il

g) The e for which the illumination is greater than or equal to half the

g test point in the plane is the FWHM angle for a given orientation
(horizontal vertical, typically). Report the horizontal and vertical FWHM angles
separately. If the’DUT’'s FWHM angle is not captured with the illuminance on a plane

ethod, the DUT shall undergo the rotary disk method.

41 ]
urou

T.4.6.1 General

This test will be performed with the help of a “rotary disk” (see Figure T.2). The DUT is placed
on the rotary disk platform and illuminance is measured at a distance of one metre (centre
point LED/LEDs to sensor). Testing should be done in a completely dark space, except for
illumination provided by the DUT. Preparation of DUT for lighting evaluation as described in
Annex G. Before measurement, the battery of the DUT shall be replaced by a DC power
supply. Measurements shall be taken in a conditioned space such that the air temperature is
24 °C + 3 °C.

T.4.6.2 Equipment requirements

The following equipment is required:
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e Rotating disk (see Figure T.2)
e DC power supply
e [|lluminance meter

e DC voltmeter or multimeter (at least 0,5 % accuracy)
T.4.6.3 Test prerequisites

Preparation of test sample for lighting evaluation as described in Annex G.

T.4.

This|test will be performed with the help of a “rotary disk” (see Figure T.2) The aced

on t boint

LED t for

illum the|light

senslo nsor.
IEC 778/13
hematic of “rotary disk” setup, with the DUT shown

T.4.6.5

Thegde stéps shall be followed:

a) Setthe voltage of the power supply such at the voltage at the product is 3 he avdrage
operating voltage of the battery (Annex M) and use it to power the DUT, which should be
resting “normally” on the rotary device. Follow power supply guidelines in the power
supply setup procedure (Annex H).

b) If at desired voltage the DUT will not perform in the desired setting, increase the power
supply voltage by increments of 0,05 V until the DUT is able to perform in the desired

setting, then attempt to reduce the voltage to the desired level.
c) Operate the DUT for at least for 20 min before the first measurement is started.
d) Measure illuminance levels at every 10° sweep for the full 360° angle.

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.
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T.4.6.6 Calculations
The following calculations shall be made:

a) The total included angle for which the illumination is greater than or equal to half the
illumination at the brightest point in the plane is the FWHM angle for a given orientation

(horizontal or vertical, typically). Report the horizontal and vertical FWHM angles
separately.

b) Plot the illuminance readings over the “horizontal” and “vertical” sweeps as two separate
polar plots. See Figure T.5 for an example of a polar plot.

T.4. F—tHHuomimance omradesktop method

T.4.7.1 Equipment requirements

{ww]

C power supply

-

hotometer

—

) ighting distribution grid testing surface

T.4.7.2 Test prerequisites

The over
the d in
Anng bwer

supp

T.4.9.

Figu

I iz I

IEC 779/13

Key
! Height of photometer head and desktop light spacer

Figure T.3 —Side view of desktop light measuring setup

Testing should be done in a completely dark space, except for illumination provided by the
DUT.

T.4.7.4 Procedure

These steps shall be followed:
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a)

b)

c)
d)

e)

T.4.7.5

The

- 193 -

Set the voltage of the power supply such that the voltage at the product is at the average
operating voltage of the battery, and put the DUT onto its highest setting (Annex M).
Follow power supply guidelines in the power supply set up procedure (Annex H).

If at the desired voltage the DUT will not perform in the desired setting, increase the
power supply voltage by increments of 0,05V until the DUT is able to perform in the
desired setting, then attempt to reduce the voltage to the desired level (Annex M).

Operate the DUT at least for 20 min before the first measurement is taken.
[lluminance is measured in the centre of each square of a desktop-specific grid surface.
This grid surface has 121 measurement points.

r‘nek’rnp Inmpe are plnt‘nd on the surface lIQihg a-spacer {o compensate for errors wing
b the height of the photometer head in such a way that the widest area of the surface| with
> 25 lux is illuminated. The desktop lamp shall be positioned to the te bestability to
simulate how it would be used in practice.

—

Calculations

calculations for the illuminance on a desktop method are s for

the illuminance on a plane method (refer to T.4.5.6).

T.5 Reporting

Report the following in the light distribution
Anngx X):

d in

Metadata
- Report name

- Procedure(s) use
- DUT manufactu
- DUT name
- DUT mo

- DUT setting

er

— Drive current(A)

- Drive voltage at product (V)

— Waiting time (min)

— Vertical FWHM angle (°)

— Horizontal FWHM angle (°)

— Average useable area through Ly (m2)

Average of n sample results for each DUT aspect tested

Coefficient of variation of n sample results for each DUT aspect tested (%)
Comments

— Individual comments, as necessary, for samples 1 through n

— Overall comments, as necessary, for collective set of samples 1 through n
Tables
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— Table of illuminance values on the brightest “face” of the 1 m2 grid (see Table T.3 for
an example).

e Figures

— Plot of illuminated area as a function of minimum illuminance (see Figure T.4 for an
example).

— Surface plots and/or polar plots (see Figure T.5 and Figure T.6 for examples)

Table T.3 — Table of example illuminance measurements on the brightest “face”
of the 1 m2 grid and usable area as a function of minimum illuminance

Minimum Usable
Illuminance measurements illumi ce area
Ix Ix m2
N
3,6 | 17,3 | 21,0 | 24,5 | 26,6 | 27,8 | 26,6 | 22,7 | 19,7 | 16,5 | 13,5 @ (\ 21
6,9 | 22,1 | 28,0 | 33,5 | 38,5 | 41,1 | 38,1 | 33,2 | 27,7 | 21,5 | 16,6 \XQ 1,0?%
20,6 | 27,1 | 358 | 444 | 52,7 | 54,7 | 51,6 | 43,0 [ 34,7 | 26,9 | 2000 30\ 0,69

41 | 32,4 | 443 | 574 | 693 | 743 | 68,4 | 559 | 42,5 | 32,0 23\3 \R\\ 0,46
6.4 | 36,8 | 52,1 | 66,9 | 82,7 | 88,7 | 81,9 | 66,1 | 49,1 | 35:4.| 25; \\59\ > 0,34

7.4 | 38,2 | 545 | 71,1 | 88,1 | 95,0 | 87,0 | 69,5 | 52,17| 36,9 26 69 0,21
7.0 | 36,7 | 51,2 | 66,7 | 81,8 | 87,4 | 80,8 | 64,9 4§,4 gsy,gk 5&@ 20 0,12
4,0 [ 32,2 | 43,4 | 565 | 66,7 | 70,5 | 66,2 | 554\ | 4157 Fo,8 [\p2.0]> | 80 0,09
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Figure T.4 — Example plot of usable area as a function of minimum illuminance
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Annex U
(normative)

Physical and water ingress protection test

Background

Ingress protection (IP) testing determines the degrees of protection provided by a D

UT’s

enclosure. Tt ating use WO nu 3 O de & degrees of protection. first
numeral identifies the degree the DUT has protection against solid foreign objegts)| The
second numeral identifies the degree the DUT has protection against i of -Wwater|with
harmful effects.
U.2| Test outcomes
The ater exposure and physical ingress protection test od €8 isted\in Table U.1
Table U.1 — Water exposure and physical i gr?s?s protecti test outcomes
Metric Reporting units Related/aipects \ / /\ \ﬂotes
IP2x Pass/fail 4.2.3.3 Physic "14.5 mfn\diamgter] probe
ingress protectio
IP4x Pass/fail 4.2.3.3 Physical 1>m diameter probe
ingress pr tect'KO‘n\
IP5x Pass/fail 4.23" y icaN\B No ingress of dust
ress protection - .
A t be tested by IP-certified testing laboratory
IPx1 Pass/fail . \as /Vertically dripping water
IPx3 Pasm 4.2.3.1 Water Direct sprays of water from within 60° of vertical
rotection —
Q enclosure
4.2.3.2 Water
protection — circuit
protection and
drainage
U.3 LRelated tests

Annex U is related to the level of water protection annex (Annex V).

u.4

Procedure

Uu.4.1 IP testing at an international laboratory

U.4.1.1 General

Samples are sent to an IP-certified test laboratory to determine the passing or failing for the
desired IP requirements according to IEC 60529.
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U.4.1.2 Guidance on working with external IP testing laboratory

Many international IP testing laboratories will require two samples for testing. These should
be samples that have not been altered in anyway.

This test is destructive. Do not perform any additional tests on the samples after testing.

For water ingress testing, specify to the IP-certified test laboratory how the DUT shall be
oriented during testing. It shall be oriented in the way that the DUT is most likely to be used.

U.4.2 P limi . i fori £ solid forei biect
U.4.2.1 General

s to
or 1P

The |DUT is visually inspected for protection against ingress of
detefmine the passing or failing for the desired IP requirement.
ratings IP2x and IP4x.

U.4.2.2 Equipment requirements
The following equipment is required:

e 1 mm diameter rigid probe or 12,5 mm diame

e (amera
U.4.2.3 Test prerequisites

This|test is destructive. Do not perfor The

sample tested should have not be

d) lf the, probe can enter into the DUT’s enclosure (not inc
inte-an—externalfack—unless—it-ean—enterinte . osH ernal
jack) and touch the DUT’s electronics, the DUT does not pass the required IP class for

ingress of solid foreign objects. Document with photographs and text.
U.4.2.6 Calculations

No calculations are made for the ingress of solid foreign objects IP test performed through
visual inspection.
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Uu.4.3 IP preliminary inspection for ingress of water with harmful effects

U.4.3.1 General

The

DUT is visually inspected for protection against ingress of water with harmful effects to

determine if it is likely to pass or fail with respect to the desired IP requirement. This method

may

be performed for IP ratings IPx1 and IPx3.

U.4.3.2 Equipment requirements

The following equipment is required:

Q

e (
U.4.]

This
sam

U.4.]

ontrolled water source

amera
.3 Test prerequisites

test is destructive. Do not perform any additional tests o | The

ble tested should have not been altered in anyway.

.4 Apparatus

No a

U.4.]

Thes

pparatus is required for this test.

.5 Procedure
e steps shall be followed:

efore the measurement, be sure tha ioni it is

b) Tlhe DUT should be.orien
c) I{the DUT require 581 _ i r the
UT so that lose
t0 1 mm/min. T at
pproximately 1 and
UT should be
d) If the DUT requires pdssi X r the
UT in all practi s 1 The
ater Ry F lose to 10 I/min. Spray the water over the DUT for 1 min per
sjguare metre (o re surface area. The distance between the water source and the
UT should-E eeh 0,3 m and 0,5 m
e) After sprinkling.or spraying water over the DUT, dry the enclosure’s exterior with a towel.
f) pen the enclosure with the proper screw driver(s) or other devices.
g) any water is found on electronic components inside the enclosure, the DUT doesg not

p
p

ass the required IP class for ingress of water with harmful effects. Document with
hotographs and text.

U.4.3.6 Calculations

No calculations are made for the ingress of water with harmful effects IP test performed
through visual inspection.

u.5

Reporting

Report the following in the water exposure and physical ingress protection test report (a
sample template is provided in Annex X):
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Metadata

Report name
Procedure(s) used
DUT manufacturer
DUT name

DUT model number
Name of test laboratory
Approving person

TS 62257-9-5 © IEC:2013(E)

Date of report approval
esults for tested DUT aspects for samples 1 through n

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

Pass/fail for the IP rating for the ingress of water wi

omments
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Annex V
(normative)

Level of water protection

Background

The enclosure of a solar lighting product can prevent water and solid foreign particles from

com
(eleg
throu
the 4

Alter
alter

outli
com

This

senglitive electronic components. Rather, this

likeli
will b

g in contact with Internat electronic circuits, components, wires, and battery compo
tronic components). The degree of protection provided by the enclosure is detern
gh Ingress Protection (IP) as outlined in Annex U. IP testing does not, howeyver; as

nes procedures for assessing overall water exposure
bined with alternate protection means.

Annex does not attempt to characterize by water exposut
ramework to assess
srnal electronic compor

e exposed to water that could negati ation.

V.2 | Test outcomes

The |procedures in this c sed to establish a DUT’s water exposure prote

level|. The four levels a

a) No protecti@T ' - ater protection and may be damaged by any y
gxposure.

b) @ccasional rai ay be exposed to occasional light rain without dama

c) Hrequent rain y be exposed to frequent rain without damage

d) Rermanent ou re — The product may be exposed to frequent heavy
without da

The water expgsure and physical ingress protection test outcomes are listed in Table V.1,

ents
ined
sess

hese
the
nnex
sults

e to
the
ents

ction

ater

je.

rain
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Table V.1 — Water exposure and physical ingress protection test outcomes

V.3

This
and

V.4

The
the @

Assd

Metric Reporting Related aspects Notes
units
Overall level | Qualitative 4.2.11 Water protection This is the level of water protection
of water (from list integrated assessment that is achieved when considering user
protection above) . instructions and labels in addition to
4.2.3.1 Water protection — | he technical elements of the product.
enclosure
4.2.3.2 Water protection —
circuit protection and
drainage
4.2.10.1 Product and
manufacturer information
4.2.2.7 Packaging and
user’s manual information
Technical Qualitative 4.2.11 Water protection
level of (from list integrated assessment
water above) .
protection 4.2.3.1 Water protection —
enclosure
4.2.3.2 Water protection —
circuit protection and
drainage
4.2.10.1 Product and
manuf/aaft\u@r infofmatio
Enclosure- Qualitative 4.2.11 Water protection is only/refers to the IP rating of the
only level of (from list integrated\assessment en e.
above
water ) 4.2.3.1(Water prote
protection enclosure
Related ts

ssments regarding the technical level of water protection should be completed b
orgahization with expertise in product design, failure analysis, energy systems, and ge

x U)

ce in

y an

heral

engi

eering practices.

Assessments of the overall level of water protection (incorporating consumer labelling
information) should be completed by a committee with expertise in communication and end-
user behaviour in the off-grid lighting market.

V.5

V.51

Procedure

General

The following procedures establish a product’s level of water protection. All of the procedures
in this annex 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.

V.5.3
V.5.3
This

level
The

.
—

Table V.2 — Enclosure-only level of water protection requirements

Enclosure level of IP rating
water protection requirement
No protection IPx0
Occasional rain IPx1
Frequent rain IPx3
IPx5

Permanent outdoor

exposure
] Level of water protection from technical aspects
.1 General
procedure describes an assessment of the technjcal as product to establis
of water protection that is achieved by a product fren ineering design standp
hspects included in this holistic assessment are

he enclosure
ircuit design and protection

nternal draining

n the
oint.

the
field

g to

e Manufacturing processe

e (Qther innovative approa

The |overall product d

techpical level n{v}‘

experience, and statem

Products may be ¢

Table V.3.
a .3 X Technical level of water protection requirements
Ny

Technical level of water Requirement

otection

No protection N/A

Occasional rain Assessment indicates the enclosure and other
tc\;hll;ba: CIO}JU\JtO VV;” plutcut fIUIII U\JL:GO;UIIG:
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 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:
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e Annex U (physical and water ingress protection test)

e Annex F (visual screening)
V.5.3.3 Gathering field and experiential information

Information from field trials and using samples of the product in a variety of environmental
conditions may supplement other information and provide unique, targeted insights.

v.5.3.4 Gathering Product design information from the manufacturer

V.5.3.4.1 General

The | manufacturer is responsible for providing information about pr
mangfacturing that is part of a water protection strategy.

duct design’| and

Ask the manufacturer to provide product design data and explan achhical

level| of water protection. This data should include the following:

a) the

b)
c)
d)
e)

W T o <

nent

f)
g)

pn.

rcuit

OO0 < T << <

V.5.]
The

a)
b)
c)

ED components

F
€
V
V
e) Wi
Vi
L
g

witeh components

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.
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V.5.3.4.5 Novel design approaches

Other means may be available to protect electronic components from water exposure damage.
For example, the product may be designed to allow water to drain from the case and not
collect on circuit components. These novel approaches shall be outlined and explained by the
manufacturer with supporting documentation justifying a level of water protection as outlined
in Table V.3.

V.5.3.5 Assessment of technical level of water protection

The final assessment of the technical level of water protection should include information from
eachyofthesourcesfisted—above:

The pssessment details should include an evaluation of protection for critical compenen{s on
a pigce by piece basis. Reference should be provided where appropri f anufacfurer

supplied data. See Table V.4 for an example product where ysing

confprmal coatings and silicone sealants to protect internal circujt compane

Table V.4 — Example detailed assessment supporting tghika et protection

Circuft component Method of protection

Printgd circuit boards Conformal coating /\écb (%/r/gﬂ /\\

Component solder joints Conformal coating Pcb coatlr\gZ ipg )\

Wire {o board solder joints None Wire to board solder join{s are
not sealed or encapsulated

Wire {o board connectors N/A \ <\ ) None used

Wire {o wire connectors N\ /—\ N > None used

Wire {o battery terminal SOITQ\W e aps\m\a{t\yery_coatingtjpg
joints Cc\

Wire | to battery mi None used
conngctors

LED qomponents /Ca\se}’e;si)g@ ) LED_lens1.jpg Manufacturer statement

Switch components A \fx@é\ > Switch is not sealed

V.5.4 water/protection

V.5.4.1

The |overall(Tevel_of )water protection assessment accounts for consumer labelling|and
instrpctions-in combination with either the technical or enclosure-only level of water proteftion.

If appropriate consumer information is provided, the level of water protection is increhsed
relative to the technical or enclosure-only findings.

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.
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Table V.5 — Overall level of water protection requirements

3(E)

Technical level of water protection
OR

Enclosure-only level of water protection

Overall level of water
protection WITHOUT
consumer labelling

Overall level of water
protection WITH
consumer labelling

No protection Same Occasional rain
Occasional rain Same Frequent rain
Frequent rain Same Same
SFRRORL-OUHIOOr-OXPOSHES Same Same
V.5.4.2 Assessing consumer labels and information

V.5.4.2.1 General

This|subclause describes a framework for assessing consu

apprppriateness.

The |overall requirement for consumer labels and ins

stratpgy should be designed and implemented so

degree of protection from water for the product and

product in an instance of water exposure.

The factors to consider are:

. anguage and literacy of expected £

L
e Hrominence of informatic
q

. larity of presentation
V.5.4.2.2 Gathering info

Information from

be u

Pote

o |

nderstands both
d do to maintain

V.6 Rnpnrfing

Report the following in the Equivalent IP water exposure protection report:

e Metadata
— Name of test

truetions for

2 communicftion

the
the

ould

— Procedures used to qualify for level of water protection (IP rating, labelling and/or

product design)
— DUT manufacturer
— DUT name
— DUT model number
— Name of test laboratory
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— Approving person

— Date of report approval
e Main findings:

— Overall level of water protection

— Technical level of water protection

— Enclosure-only level of water protection
e Supporting information:

— |IP rating for enclosure

Description of other technical approaches (if applicable)

|
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Annex W
(normative)

Mechanical durability test

W.1 Background

The mechamcal durablllty test captures a DUTs robustness in W|thstand|ng the ngors of

exp¢ and
connector test, the gooseneck test (if apphcable) and the strain relief test

During the drop test, the DUT is dropped from a height of 1 m ontg.@ concre L Six
drop ide . Dtiring
the gwitch and connector test, each switch and/or connector of~the\DUT jsamp s_cycled 1
000 nd it
requjres the gooseneck of the DUT sample to be bent 1 000 tim ugh, its feasi hnge
of upage. The strain relief test involves attaching a ) ntly-
connected cable ends (i.e., cable ends without conne 5) fe K € train
anglés. Throughout all four tests, the DUT sample i i and

the gresence of user safety hazards.

W.2| Test outcomes

The test outcomes of the mechanical d
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Table W.1 — Mechanical durability test outcomes

Metric Reporting units Related Notes
aspects

Drop test sample functionality Yes/no 4.2.3.4 Drop -
resistance

Drop test user safety hazard(s) present Yes/no, description 4.2.3.4 Drop --
resistance

Drop test sample damage Yes/no, description 4.2.3.4 Drop --
resistance

Switch and connector test cycles achieved Cycles 4236 ==
Connector
durability

Switch and connector test sample Yes/no
functionality

Switch and connector test user safety Yes/no,

hazard(s) present
G 422.3.7 Switch
(\ rability

Switch and connector test sample damage Yes/no,‘description 4.2.3.6 --
Connector
durability

Q 4.2.3.7 Switch
N durability

Q

Gooseneck test Cycles 4.2.35
Gooseneck
durability

Goosenegl\/a arple fuhction Yes/no 4.2.3.5 --
Gooseneck
durability

Gooseneck test\user sa ty\h\az\g() Yes/no, description 4.2.35 --
prese Gooseneck
durability

st Sample damage Yes/no, description 4.2.3.5 --
Gooseneck
durability

Strain re|| timesachieved for each weight Seconds (s) 4.2.3.8 Strain -
and stram an relief durability
Strain relief test sample functionality Yes/no 4.2.3.8 Strain -
relief durability
Strain relief test user safety hazard(s) Yes/no, description 4.2.3.8 Strain --
present relief durability
Strain relief test sample damage Yes/no, description 4.2.3.8 Strain --

relief durability

W.3 Related tests

Annex W is not related to any of the other annexes.
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Procedures

W.4.1 Drop test

W.4.1.1 General

3(E)

The DUT sample is dropped on six different sides from a height of 1 m onto a level concrete
surface and examined for functionality, user safety hazards, and damage.

W.4.1.2 Equipment requirements

The

o Tl
e (

wW.4.

At th
fully

If the
the

PV 1
torcH

This

W.4.

Chogse an appropriate

level
glass
drop

w.4q.

Thes
a)

i
t
(
t

ollowing equipment is required:

ape measure or ruler at least 1 m in length

amera

1.3 Test prerequisites

1.4 Apparatus

concrete s e

and/or plas
1.5

e ste

rop th ‘
ne produc¥ takl g care to drop the DUT sample on parts deemed mechanically
E.g., handles,qose parts, etc.). Using the three-dimensional system shown in Figure
ne DUT should be rotated after each drop as follows: The DUT sample is rotated by
lohgthe x-axis following each of the first three drops, rotated by 90° along the yt

red),

test
hded
and

eg.,

both,
e.g.,

in the

s” of
veak
W.1,
90°
Laxis

m its

f
f

From its initial rlrnn orientationfor the fifth Hrnp and rotated 4180° :alnng the v: axis fro

ifth drop orlentatlon for the sixth drop.
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> N

W.4.1.6

No cplculations are made for the drop f

W.4.2
W.4.2.1

Calculations

Switch and con

General

Each DUT sa

function

W.4.2.2

A camera is requireci

W.4.2.3

At tHe start\of the

ality, user sz

switch and connector test the DUT samples shall be fully functional
have sufficient charge to check for functionality throughout the test.

IEC 783/13

e of
| the
s or
only

for

and

This Test 1s destructive. Do not carry out additional tests with the tested samples, WItr

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

These steps shall be followed:

a) Cycle each of the DUT sample’s unique switch(es) and/or connector(s) 1 000 times.
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c)
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If damaged 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.

Continue testing until the product fails to function, a user safety hazard develops (e.g.,
short circuit), or 1 000 cycles are achieved. If potential damage cannot instantly be
observed during testing (e.g., damage to a PV module or mobile phone connector), check
for DUT sample functionality after every 100 cycles.

W.4.2.6 Calculations

No cplcutations are made for the switch and connector test.

w43 Gooseneck test
W.4.3.1 General

If applicable, each DUT sample’s gooseneck is bent 1 000 time
usage.

W.43.2 Equipment requirements

A camera is required.

W.48.3 Test prerequisites

suffitient charge to check for functionafity t ] est.

This|test is destructive.
exc
gooseneck test).

w.4.8.4 App@

No apparatus is reqt : eneck test.

b) I damaged is ©

c)

ible range of

es sh be fully functional and have

ests with the tested samples, with the

ption of other de samples are still functional after| the

bserved during the testing, record the observations with descriptions| and
photagraphs. Superficial damage (minor scrapes or “popped off” components that| can
elasily be put back in place) shall not be noted; only note damage that is permanent and
[IUII'bupUIfib;di.

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 test.

W.4.4 Strain relief test

W.4.4.1 General

If applicable, each DUT samples’ permanent cable ends (i.e., cable ends without connectors)
are subjected to a 2 kg weight for 60 s at various strain angles.
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W.4.4.2 Equipment requirements

The following equipment is required:

Camera
Clamp or other means of holding DUT components in place
Calibrated 2 kg weight

Protractor or other means of determining the strain angle

e Stopwatch
W.44.3 Test prerequisites
At the start of the strain relief test the DUT samples and their PV fully
funcfional and the DUTs should have sufficient charge to check fo hout
the tpst.
This|test is destructive. Do not carry out additional tests witf the
excelption of the switch and connector test, the drop test, 2 DUT
samples and PV modules are still functional after the strain
Ww.4.4.4 Apparatus
A clamp or other means of securely hoefding 5 PV
module in place is required.
W.4.4.5 Procedure
Thegde steps shall be followe
a) Determine which DNT cable ‘ pctor

gnd) to the DUT and/o
b) Glamp the D@ h the

dable so that able

grotrudes from

K sy
4
\ .
“ \
‘ 7\ :
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IEC 784/13
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¥ Cable strain angle (°)

Figure W.2 — Cable strain angle (y) schematics for a PV module junction box (left)
and a separate light point (right)
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c) Observe the DUT, DUT component, or PV module for 60 s. After 60 s, record the DUT’s,
DUT component’s, or PV module’s functionality, any physical damage, and the presence
of safety hazards. Superficial damage (minor scrapes or “popped off” components that can
easily be put back in place) should not be noted; only note damage that is permanent and

non-superficial.

d) Repeat steps (b) and (c) for strain angles of 45° and 90°.

e) Repeat step (b) through step (d) for each permanently-attached cable end found in

step (a).
W.4.4.6 Calculations

No cphlculations are made for the strain relief test.

W.5( Reporting

Report the following in the mechanical durability test report (a
Anngx X):

e Metadata

- Report name

- Procedure(s) used

- DUT manufacturer

- DUT name

- DUT model number

- Name of test laboratory

- Approving person
- Date of report approva

e Results for tested D
—- Drop Tes

e ( No damage present after test (pass/fail)

¢~ No user safety hazard present after test (pass/fail)

bd in

— Gooseneck Test:

e Cycles achieved for the gooseneck

e Functions after test (pass/fail)

¢ No damage present after test (pass/fail)

o No user safety hazard present after test (pass/fail)
— Strain relief test:

e Time achieved for each strain angle (s)

e Functions after test (pass/fail)

o No damage present after test (pass/fail)

o No user safety hazard present after test (pass/fail)
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