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The main task‘of IEC technical committees is to prepare International Standards. In except
circUmstances, a technical committee may propose the publication of a technical specific

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RENEWABLE ENERGY AND HYBRID SYSTEMS
FOR RURAL ELECTRIFICATION -

energy products with power ratings less than or equal to 350 W

Part 9-8: Integrated systems — Requirements for stand-alone renewable

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizafion comp
al| national electrotechnical committees (IEC National Committees). The object of IEC is to promote interng
cd-operation on all questions concerning standardization in the electrical and electronic fields. To this en
infaddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re]
Pdblicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC _Publication(s)").
preparation is entrusted to technical committees; any IEC National Committee interested’in the subject dea
may participate in this preparatory work. International, governmental and non-goverimental organizations li
with the IEC also participate in this preparation. IEC collaborates closely with, the, International Organizati
Standardization (ISO) in accordance with conditions determined by agreement\b€tween the two organizati

rising
tional
d and
ports,
Their
t with
hising
bn for
bns.

The formal decisions or agreements of IEC on technical matters express; ‘as/nearly as possible, an interngtional

cdnsensus of opinion on the relevant subjects since each technical \committee has representation frg
inferested IEC National Committees.

IEIC Publications have the form of recommendations for internatiomal use and are accepted by IEC N3
Committees in that sense. While all reasonable efforts are made to ensure that the technical content g
Pyblications is accurate, IEC cannot be held responsibleg’)for the way in which they are used or fg
m|sinterpretation by any end user.

In| order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Public
transparently to the maximum extent possible in theirmational and regional publications. Any divergence be
arly IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

IEIC itself does not provide any attestation oftconformity. Independent certification bodies provide conf
sessment services and, in some areas,-acgess to IEC marks of conformity. IEC is not responsible fq
sgrvices carried out by independent certification bodies.

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

liability shall attach to IEC or its\directors, employees, servants or agents including individual experf
megmbers of its technical committees and IEC National Committees for any personal injury, property damg
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the,publication, use of, or reliance upon, this IEC Publication or any other IEC Public

Attention is drawn to the“Normative references cited in this publication. Use of the referenced publicati
inflispensable for the“correct application of this publication.

Aftention is drawn'to the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall hot be held responsible for identifying any or all such patent rights.

m all

tional
f IEC
r any

htions
ween
atter.

brmity
r any

s and
ge or
) and
htions.

bns is

atent

onal
ation

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

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

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

IEC TS 62257-9-8, which is a Technical Specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
82/1643/DTS 82/1685/RVDTS
82/1685A/RVDTS

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

This|part of IEC 62257 is to be used in conjunction with IEC TS 62257-9-5.

A list of all parts in the IEC 62257 series, published under the general title Renewable energy
and hybrid systems for rural electrification, can be found on the IEC website,

Futufe standards in this series will carry the new general title as cited above. Titles of existing
stanglards in this series will be updated at the time of the next edition.

The fommittee has decided that the contents of this document will remain unchanged unt|l the
stability date indicated on the IEC website under "http://webstorg.iec.ch” in the data relatéd to
the gpecific document. At this date, the document will be
e reconfirmed,

e Withdrawn,

—

bplaced by a revised edition, or

e agmended.
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INTRODUCTION

IEC 62257 (all parts) provides support and strategies for institutions involved in rural
electrification projects. It documents technical approaches for designing, building, testing, and
maintaining off-grid renewable energy and hybrid systems with AC nominal voltage below 500 V,
DC nominal voltage below 750 V and nominal power below 100 kVA.

These documents are recommendations to support buyers who want to connect with good
quality options in the market:

o tochoose the righi‘ QnyQm for the righf plnr‘n,

—

. b design the system, and

—

e tp operate and maintain the system.
Thede documents are focused only on technical aspects of rural off-gridyelectrification
congentrating on, but not specific to, developing countries. They are not’'considered gs all
inclusive to rural electrification. The documents do not describe a range of factors thaf can
detefmine project or product success: environmental, social, economic,,'service capabiljties,
and pthers. Further developments in this field could be introduced in-future steps.

This| consistent set of documents is best considered as ‘a) whole with different parts
corrgsponding to items for safety, sustainability of systems, and’costs. The main objective$ are
to support the capabilities of households and communities that use small renewable energy and
hybr|d off-grid systems and inform organizations and institutions in the off-grid power market.

The purpose of this document is to provide baseline standards for quality, durability and truth-
in-agvertising to protect consumers of stand-alané renewable energy products. This document
is splecifically related to renewable energy products that are packaged and made availabjle to
end-pse consumers at the point of purchase as single, stand-alone products that do not require
addifional system components to function:\This document applies to products with peak ppwer
ratings of 350 W or less. While most provisions apply to all products in this range, a few are
applicable only to products with peak power ratings greater than 10 W and less than or gqual
to 350 W.

The [term "stand-alone ren€wable energy product" is used in this document to describg this
clasg of products. Other gquivalent terms, including "off-grid solar" or "rechargeable," are pften
used by manufacturerssidistributors, and other stakeholders to describe these products. Many
of these systems meet.the definition of type T,l (individual electrification systems with erfergy

storgge) in IEC T§ _62257-2.

The |ntended users of this document are:

. arket’ support programmes that support the off-grid lighting market with finanging,
(r:nlonsumer education, awareness, and other services;

e manufacturers and distributors that need to verify the quality and performance of products;
e bulk procurement programmes that facilitate or place large orders of products; and,

e trade regulators such as government policymakers and officials who craft and implement
trade and tax policy.

This document establishes minimum requirements for quality standards and warranty
requirements. Products are compared to specifications based on test results from
IEC TS 62257-9-5 and other information about the product. The requirements are designed to
be widely applicable across different markets, countries, and regions.
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RENEWABLE ENERGY AND HYBRID SYSTEMS
FOR RURAL ELECTRIFICATION -

Part 9-8: Integrated systems — Requirements for stand-alone renewable

energy products with power ratings less than or equal to 350 W

oC0pe

This| part of IEC 62257 provides baseline requirements for quality, durability and\ truth in
advertising to protect consumers of off-grid renewable energy products. Evaluation of these
requjrements is based on tests described in IEC TS 62257-9-5. This documentican be psed
along or in conjunction with other international standards that address the safety and durapility

of cdmponents of off-grid renewable energy products.

This| document applies to stand-alone renewable energy products)having the following

chargcteristics:

Tlhe products are powered by photovoltaic (PV) modules—or electromechanical ppwer
denerating devices (such as dynamos), or are designed to“use grid electricity to change a
battery or other energy-storage device for off-grid use. The requirements may alsp be
ppropriate as guidance for evaluating the quality of‘devices with other power sources, such
as thermoelectric generators.

he peak power rating of the PV module or other power generating device is less than or
gqual to 350 W.

All components required to provide basic'€nergy services are sold/installed as a kit, included
as a part of family of products as defined in 4.2.5, or integrated into a single compohent,
imcluding at a minimum:

a battery/batteries or other energy storage device(s);

power generating device, such as a solar panel, capable of charging the battery/batteries
or other energy storage device(s);

cables, switches, wiring, connectors and protective devices sufficient to connecy the
power generating.device, power control unit(s) and energy storage device(s).

he system evaluated includes all the loads (lighting, television, radio, fan, etc.) and|load
ddapter cables.that are sold or included as part of the kit or integrated into kit compongnts.

he PV module maximum power point voltage and the working voltage of any o¢ther
components in the kit do not exceed 35 V. Exceptions are made for AC-to-DC convefrters
that meet appropriate safety standards. Systems that include PV modules (or combinations
RX/, modules)

IEC TS 62257-9-5.

NOTE This voltage limit corresponds to the definition of decisive voltage classification A (DVC-A) for wet locations
in Table 6 of IEC 62109-1:2010. The limits of 240 W, 35 V and 8 A are consistent with the definition of Class Il in
IEC 61730-1.

These requirements cover only DC outputs and loads. Products that include inverters, AC
outputs/outlets, or AC appliances are not within the scope of this document. Products can
have AC inputs.

No design expertise is required to choose appropriate system components.

All electrical connections, except for permanent connections made at the time of installation,
can be made using plug-and-socket connectors without the use of any tools. All connections
made in the field are straightforward to make and do not require technical expertise, such
as wrapping wire in a specific direction, soldering, or crimping.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60364-7-712, Low voltage electrical installations — Part 7-712: Requirements for special
installations or locations — Solar photovoltaic (PV) power supply systems

L)

IEC
IEC

IEC
appr

IEC
Part

IEC

IEC
cons

IEC
IEC

IEC
Gen

IEC
Safe
them

IEC
elect
prod

IEC
elect

30529, DUyIUUO Uf plUtb‘bl‘l’UH VIUVI'U'UU‘ l‘Jy Ullbl’Ubul Co (/l’P CUUC‘/
50904-9, Photovoltaic devices — Part 9: Solar simulator performance requirements

51215 (all parts), Terrestrial photovoltaic (PV) modules — Design qualification and
bval

51215-2, Terrestrial photovoltaic (PV) modules — Design qualification and type appro
2: Test procedures

51730 (all parts). Photovoltaic (PV) module safety qualification

51730-1, Photovoltaic (PV) module safety qualification — Part 1. Requirements
truction

51730-2, Photovoltaic (PV) module safety qualification — Part 2: Requirements for tes

S 61836, Solar photovoltaic energy systems — Terms, definitions and symbols

bral requirements

52133-2, Secondary cells:and batteries containing alkaline or other non-acid electroly
{y requirements for portable sealed secondary lithium cells, and for batteries made
, for use in portable.applications — Part 2: Lithium systems

S 62257-9-5, (Recommendations for renewable energy and hybrid systems for
rification: Integrated systems — Laboratory evaluation of stand-alone renewable er
Licts for rutal electrification

'S 62267-12-1, Recommendations for renewable energy and hybrid systems for
rification — Part 12-1: Selection of lamps and lighting appliances for off-grid elect|

type

val —

for

ting

52109-1:2010, Safety of power conyverters for use in photovoltaic power systems — Part 1:

fes —
from

rural
ergy

rural
ricity

Systesrs

IEC 62281, Safety of primary and secondary lithium cells and batteries during transport

IEC 62619, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for secondary lithium cells and batteries, for use in industrial applications

IEC 62930, Electric cables for photovoltaic systems with a voltage rating of 1,5 kV DC

ISO 4892, Plastics — Methods of exposure to laboratory light sources

EN 50618, Electric cables for photovoltaic systems
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HD 605, Electric cables — Additional test methods

UL 1741, Standard for inverters, converters, controllers and interconnection system equipment
for use with distributed energy resources

UL 1973, Standard for batteries for use in stationary, vehicle auxiliary power and light electric
rail (LER) applications

UL 2054, Standard for Household and Commercial Batteries

es —
n, for

United Nations. Recommendations on the transport of dangerous goods: manuoal of testy and
critefia

3 Terms and definitions

For fhe purposes of this document, the terms and definitions diven in IEC TS 61836 and the
folloywing apply.

ISO gnd IEC maintain terminological databases for uSe in standardization at the following
addresses:

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

. 50 Online browsing platform: available atthttp://www.iso.org/obp

31 Terms related to photometric tests

3.1.1
illunminance
E
area| density of the luminous flux'incident at a point on a surface

[SOURCE: ANSI/IES RP:16-17, 3.3.1]

3.1.2
colour rendering.index
CRI
measure of\the degree to which the psychophysical colour of an object illuminated by thq test
illumlinant conforms to that of the same object illuminated by the reference illuminant, suifable
allowance having been made for the state of chromatic adaptation

[SOURCE: IEC 60050-845:1987, 845-02-61, modified — The symbol "R" has been replaced by
"CRI" and the note has been omitted.]

3.1.3

correlated colour temperature

CCT

temperature of the Planckian radiator whose perceived colour most closely resembles that of a
given stimulus at the same brightness and under specified viewing conditions

Note 1 to entry: The correlated colour temperature is expressed in kelvins (K).

[SOURCE: IEC 60050-845:1987, 845-03-50, modified — Notes 1 and 2 have been replaced by
a new note to entry.]
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3.1.4

full width half maximum

FWHM

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

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

[SOURCE: IEC 60050-731:1991, 731-01-57, modified — in note 1, "may" has been replaced with
"Can"_]

3.2
light emitting diode
LED

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

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

3.3
pow'rr supply
elecfric energy converter which draws electric energy from, a source and supplies it|in a
spedjfied form to a load

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

3.4
overvoltage protection
protgction intended to operate when the powepsystem voltage is in excess of a predeternjined
valug

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

3.5
cell plock
group of cells connected together in parallel configuration with or without protective deyices
(e.g.|fuse or PTC) and monitoring circuitry

Note | to entry: It is nbt ready for use in an application because it is not yet fitted with its final housing, tefminal
arrangement and electronic control device.

[SOURCE: IE€62619:2017, 3.8]

3.6
IP Cpde
coding system to indicate the degrees of protection provided by an enclosure against access
to hazardous parts, ingress of solid foreign objects, ingress of water and to give additional
information in connection with such protection

Note 1 to entry: In this document, certain IP Codes can be estimated using procedures in IEC TS 62257-9-5, which
provides a simplified and lower-cost alternative to IEC 60529. The procedure in IEC TS 62257-9-5 evaluates
protection against ingress of solid foreign objects and water, but not protection against access to hazardous parts.

[SOURCE: IEC 60529, 3.4, modified — note 1 has been added.]

3.7 Component categories

3.71
portable
connected in a way that makes a product or subsystem easy for an individual to carry
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Note 1 to entry: Products or subsystems are portable when two or more of the main components (energy source,
energy storage, and light source) are connected in this way.

[SOURCE: IEC TS 62257-9-5:2018, 3.17]

3.7.2
fixed
designed for permanent or semi-permanent mounting and use in place

Note 1 to entry: Products or subsystems are fixed when the main components (energy source, energy storage, and
light source) are designed in this way.

[SOYRCE: IEC TS 62257-9-5:2018, 3.18]

3.7.3
sepdrate
withgut solar module or with a solar module connected to other components,via’a cable with a
length of at least 3 m

Note || to entry: The length criterion allows the solar module to collect energy outdoofs while the other product
comppnents remain indoors.

[SOURCE: IEC TS 62257-9-5:2018, 3.19, modified — the 3 m(length specification has peen
incofporated into the definition.]

3.7.4
integrated, adj
with [a solar module integrated into another component or connected to another compdgnent
(othgr than a fixed outdoor component) via a cable with a length less than 3 m

[SOURCE: IEC TS 62257-9-5:2018, 3.20,«modified — the 3 m length specification has peen
incofporated into the definition.]

3.8 | Electrical quantities

3.8.1
capdgcity

capdcity of a cell or a battery

electric charge which a_cell*or battery can deliver under specified discharge conditions

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

[SOYRCE: IEG60050-482:2004, 482-03-14]

3.8.2
low-poltage disconnect
LVD

battery voltage at which the load terminals of the charge controller are switched off to prevent
the battery from reaching a problematically low state of charge (SOC)

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

[SOURCE: IEC TS 62257-9-5:2018, 3.23, modified — the reference to overdischarge has been
removed since an LVD can be designed to terminate the discharge before the battery is
completely discharged]

3.8.3

standby loss

quantity of electricity (electric charge), expressed as a fraction of the total battery capacity,
drawn from a product's battery with the product switched off over a specific length of time
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[SOURCE: IEC TS 62257-9-5:2018, 3.24]

3.8.4
standard operating voltage
standardized voltage corresponding to a typical battery operating point during discharge

[SOURCE: IEC TS 62257-9-5:2018, 3.31]

3.8.5

typical battery discharge voltage

b ttr.—.. wvaliaa caoktaabandiaa th v ioiaal aacatina-—onaoiat! L a—th naratina-—ooint-ract It
a \.I‘y V\JIL(A&\; \JUIIUOVUIIUIIIH U inrre Ly'.ll\.lul Upblullllu 'J\Jllll \\;.u. uare UH\/I(ALIIIu PUIIIL reoy Ing

in the average value of power) during discharge

Note [ to entry: The typical battery discharge voltage is an outcome of the full-battery run time ‘test, while the
standprd operating voltage depends only on the battery chemistry and number of cells.

[SOYRCE: IEC TS 62257-9-5:2018, 3.32]

3.8.6
appljance operating voltage
voltdge supplied to an appliance by a port when the appliance is operating at a particular sqtting
and the power control unit battery is at the typical battery discharge voltage

[SOURCE: IEC TS 62257-9-5:2018, 3.33]

3.9 | Component categories and types, and related terms

3.9.1
product
complete stand-alone renewable energy product or kit, typically including an energy source,
power control unit(s), one or more lights or\other appliances, wiring, and other accessories| and
sold |or distributed as a kit

Note |l to entry: The product is the unit to\which the IEC TS 62257-9-5 test report applies.

Note P to entry: The complete _definition of a stand-alone renewable energy product is givgn in
IEC TJS 62257-9-5:2018, 4.1.1.

3.9.2
appliance
devige that performs-a specific function providing service to an end user, such as a light, radio,
moblle device, drtelevision set

[SOURCEIEC TS 62257-9-5:2018, 3.26, modified — mobile device has been added to thg list
of edamples.]

3.9.3

mobile device

basic mobile phone, feature phone, smartphone, tablet computer, or similar portable
communication and/or computing device having an internal rechargeable battery

Note 1 to entry: Larger portable devices, such as laptop computers, can also be considered mobile devices, but
some provisions (e.g. related to charging current and ports) may not be applicable.

Note 2 to entry: A mobile device is an appliance.

[SOURCE: IEC TS 62257-9-5:2018, 3.27, modified — note 2 has been added.]
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3.9.4

power control unit

component of a stand-alone renewable energy product that includes a battery and one or more
ports plus, typically, the associated battery management, voltage regulation and overload
protection components

Note 1 to entry: In the case of a product with a single power control unit, the power control unit is often referred to
as the "main unit" or "control box." A power control unit can include appliance functionality such as a light or built-in
radio. A portable appliance (such as a light) with internal battery is a power control unit if it includes a port.

[SOURCE: IEC TS 62257-9-5:2018, 3.29]

3.9.5
main unit
component or assembly including an input for connecting the primary energy source (e.g. Solar,
grid pr mechanical charger), a battery, and one or more built-in appliance(s) or_port(s)

Note || to entry: A power control unit can be a main unit, though a main unit does not necéssarily have a porf.

Note P to entry: A product can contain more than one main unit.

[SOURCE: IEC TS 62257-9-5:2018, 3.30, modified — note 2 to entfy ‘has been added.]

3.9.6
port
connector (typically a socket) on a component that can&upply power to an appliance

Note |l to entry: This definition applies when the word "port" is Used without qualification in this document. Thg word
"port"|can also be used more generally to refer to any socket (receptacle).

[SOURCE: IEC TS 62257-9-5:2018, 3.28, modified — note 1 to entry has been added]

3.9.7
barrgl jack
low-yoltage DC power socket withsa_central pin, accepting a cylindrical plug

Note || to entry: Some examples ofistich connectors are described in IEC 60130-10, but many other sizes |exist.
Barre| jacks are typically described.by the length, inner diameter, and outer diameter of the matching plug.

3.9.9
cigarette lighter receptacle
cigal lighter receptacle

low-yoltage DGypower socket of the kind used for vehicle cigarette/cigar lighters and ppwer
outldts

Note | to 'entry: This term encompasses socket types defined by SAE J563 and ISO 4165, and other dimilar
conngctofs; whether or not they are intended for use with cigarette lighters. Both the lighter receptacle and the power

tlet 4 ! £ QAT 1N ol oo PR FO A 4 !
outletrecepratie O oAL voUo are constaeret cigaretie gnterreceptacies:

3.10

quality test method

QTM

rigorous set of tests defined in IEC TS 62257-9-5 for off-grid renewable energy products,
requiring a relatively large sample size and using randomly procured samples

Note 1 to entry: QTM testing is considered appropriate for qualification for market support programmes, and
generating information for third-party-verified specification sheets.
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3.11

accelerated verification method

AVM

optional verification pathway defined in IEC TS 62257-9-5 for off-grid renewable energy
products to enable expedited entry to markets or market support programmes, including a 2-
step process of a verification entry (AVM-VE) test and follow-up test

3.12

plug-and-play product
off-grid renewable energy product in which all electrical connections are made with plug-and-
socket connectors and can be made without the use of tools, and no technicians or electricians
are necessary to Install and operate the system safely and successtully

Note | to entry: The adjective "plug-and-play" can also describe connections of this type.

3.13
manpufacturer
entity who provided the product for testing (who can be the maker of the product or a supplier,
imparter, distributor, reseller, etc.)

Note || to entry: When referring to a component manufacturer, such as a battery{ P\VWmodule, or LED manufagturer,
this definition does not apply. Instead, the maker of the component is intendegd-

3.14
advgrtised value
valu¢ stated by the manufacturer in any consumer-facifig location, including but not limited to
product packaging, a user manual or other documentation included in the packaging, [or a
webgite

Note | to entry: Phrases such as "advertised current" gr,"advertised run time" refer to the advertised value pf the
quantjty indicated.

3.15
measured value
valug determined as a result of testing, whether by direct measurement or calculation

Note || to entry: Phrases such as.-“measured power" or "measured run time" refer to the measured value pf the
quantjty indicated.

Note P to entry: The measured value is compared to the advertised value to determine truth in advertising.

3.16
advgrtised appliance
appliance notincluded as part of the product but mentioned in the accompanying advertising
matgrial, such/as the product packaging or the manufacturer's website

Note [ fo/entry: This advertising can be a simple statement that the appliance can be used with the product|or an
estimateraf the run time or service provided by the appliance with a full battery or after a day of solar charging.
Methods are provided in IEC TS 62257-9-5 for evaluating these claims even though the appliances are not provided
to the test laboratory.

[SOURCE: IEC TS 62257-9-5:2018, 4.1.4, modified — the text has been edited to meet the
requirements of the IEC Directives and to identify the document providing the test methods.]

4 Test requirements

4.1 General

All testing specified in this document shall be conducted using the test methods provided in
IEC TS 62257-9-5 or in this document. The test laboratory should be qualified to undertake the
test methods used. Testing options are described in brief in Table 1 and Table 2. All
requirements are described in more detail in 4.2, 4.3, and 4.5.
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Table 1 — Summary of test requirements and alternatives —
initial testing requirements to determine compliance with Clause 5

Test method

Relevance

Sample size
for most tests

Random sampling
required?

Quality test Applicable for any product, especially new 6 (size A) Required: sampling from
method (QTM) products in which all aspects have never been . warehouse or retail
previously tested. 4 (size B)
Accelerated Alternate to QTM which enables products to Initial test: Not required initially:
verification achieve initial qualification more quickly. 6 (size A) manufacturers can send
iz

method (AVM)

Manufacturer shall meet certain eligibility criteria
to use this option.

4 (size-B)
\ 7

units directly to lab

Follow-up test:

2

Required for followHup
testing: sampling fropm
warehouse'aor, retail

Pay-@s-you-go Applicable to fee-for-service or pay-as-you-go 2 Not required

(PAY|G) (PAYG) enabled versions of products that were
previously qualified according the QTM or AVM.

Prodjict families Used to minimize the testing required for kits 6 (size A) Required: sampling|from
configured from sets of interchangeable ) warehouse or retail
components sold on a component-level basis or as |4 (Sizé B)
mix-and-match kits. At least one kit in the family
and 50 % of all components shall have been
tested according to the QTM or AVM.

Similar products Used to minimize the testing required for products 6 (size A) Required: sampling|from
with similar aspects to ones that have already ) warehouse or retail
been tested according to the QTM or AVM. 4 (size B)

Verifjcation of Used to minimize testing required for proddcts 2 Required: sampling|from

proddict
identjcality (VPI)

which are purportedly identical to a product that
has already been tested according to¢he,QTM or
AVM but will be sold under different model
numbers or brands.

warehouse or retail

Refefence of Products that have already begn tested and found |Sampling requirements of the referenced
otherl standards to meet certain outside standards may be standard apply.

exempted from testing certain aspects.
NOTE 1 Sample sizes for each test are presented in IEC TS 62257-9-5.

NOTE 2 Size A and size B are defined in IEC TS 62257-9-5 and described in this document in 4.2.2.

Table(2)- Summary of test requirements — recurring testing
requirements to ensure continued compliance with Clause 5

Test method

Relevance

Sample size for most tests

Random samplipg
required?

Rengwal, testing

Required for all products within
two years after initial qualification
to verify continued compliance

2 (if aspects have changed or
product fails initial testing, a
larger sample size can be

Required: sampling|from

warehouse or retail

with Clause 5. required)

Market check
method (MCM)

Optional test used to verify
continued compliance with
Clause 5. May be conducted at
any time.

required)

2 (if aspects have changed or
product fails initial testing, a
larger sample size can be

Required: sampling from
retail

NOTE Sample sizes for each test are presented in [IEC TS 62257-9-5.
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4.2 Initial testing requirements
4.2.1 General

Initial qualification under the quality, warranty, and performance reporting requirements outlined
in Clause 5 requires evaluation according to one or more of the following pathways. Test
laboratories conducting initial testing according to IEC TS 62257-9-5 should have demonstrated
competence, metrological traceability, and impartiality, for example by accreditation to ISO/IEC
17025 by an ILAC MRA signatory.

Regardless of the testing pathway chosen, the dynamic measurement of port performance from
IEC FS62257-9-5meed ot beconducted:

NOTH The dynamic measurement of port performance is described in IEC TS 62257-9-5:2018, EE.4.3}
4.2.2 Quality test method
9-5.

One|pathway is to use quality test method (QTM) results according to/lEC TS 62257
Sampling procedures in IEC TS 62257-9-5 shall be followed.

NOTH InIEC TS 62257-9-5:2018, the QTM is defined in Clause 6. Size A products-are defined in IEC TS 62357-9-
5 as products with peak solar PV power (or similar input power) smaller than or’'equal to 10 W and size B prdducts
are defined as products with peak solar PV power greater than 10 W and smallér than or equal to 350 W. The agpects
to be|tested and samples sizes for each size of product are presented inithe™QTM (size A)" and "QTM (size B)"
columns of IEC TS 62257-9-5:2018, Table 14; for size A, this corresponds\{6 a sample size of six (» = 6) fo]l most
tests pnd for size B, this corresponds to a sample size of four (n = 4) for'most tests. The sampling procedurgs are
specified in IEC TS 62257-9-5:2018, Annex E.

4.2.3 Accelerated verification method
4.2.31 Testing procedure

A sefond pathway is to use accelerated verification method (AVM) results that are drawn [from
two founds of testing as described in IECSTS 62257-9-5 and summarized below:

NOTH 1 The AVM is also described in IEC(TS 62257-9-5:2018, Clause 9, but with two different configurations| Only
one of these configurations is described below.

a) An AVM-verification entry (AVM-VE) test equivalent to a QTM test with the random sampling
requirement of QTM testing waived.

b) Hollow-up testing conducted shortly after AVM-VE testing is finished and the prodyct is
commercially available in markets. The AVM follow-up test uses a sample size of twg and
$ equivalent to a typical market check method (MCM) primary check test (PCT) as descfibed

IEC TS 62257-9-5. Follow-up MCM testing shall be conducted on commercially available
roducts _within six months of the preceding QTM testing. Sampling procedurds in
IEC TS 62257-9-5 shall be followed.

NOTH 2/ In.IEC TS 62257-9-5:2018, the MCM is defined in Clause 7. The aspects to be tested and samples|sizes
are pfesénted in the PCT column of IEC TS 62257-9-5:2018, Table 14.

4.2.3.2 Eligibility requirements and qualification criteria

Only products from companies that meet both of the following eligibility requirements are
permitted to receive initial qualification via AVM testing:

a) At least three of the company's products have met the requirements of this document via
QTM testing according to |IEC TS 62257-9-5, or have met other quality standards that
require testing to IEC TS 62257-9-5, such as the Lighting Global Quality Standards. At least
one of the products which previously met the requirements is of the same size class (size
A or size B as described in 4.2.2) as the product to be tested, and at least one of these
products currently meets the requirements of this document (i.e. the validity period specified
in 4.3 has not expired).
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None of the company's products have failed market check testing or retesting carried out
according to IEC TS 62257-9-5 (as described in 4.3) in the past two years, with the following
two exceptions:

1) failures to meet requirements that have changed since the last time the product was
tested (for instance, if it is the first time a product is undergoing the assessment of DC
ports, it could fail for this aspect, but still maintain eligibility for the AVM);

2) failures for aspects that can be corrected by changing the packaging or advertising (i.e.
the correction does not require re-testing to confirm the change), if the failure has been
fully corrected and documented with photographs of the printed, corrected consumer-
facing materials.

MarKet entry or programme qualification is typically offered after successful completion of the
first found of AVM-VE testing, with the guarantee that the second round of follow-up testing will
occur within six months. The AVM option is best managed by a market development‘programme
that ¢an oversee the follow-up testing process and has access to data regarding product failures
to agsess the eligibility criteria. Such a programme can also use financial measures to ersure

the

fpllow-up testing will occur, to confirm changes to printed consumer-facing materials ywhen

detefmining eligibility, and to impose applicable penalties for non-compliance. Governments

are

products, and only eligible products, are offered market entry following the AVM-VE test.

4.2

A4 Pay-as-you-go targeted testing

encouraged to coordinate with market development programmes.-to ensure that eligible

A third pathway is specific to fee-for-service or pay-as-you-go (PAYG) enabled versions of
products that were previously qualified according to this, document using one of the procejsses
described in 4.2.2 and 4.2.3. These products may )qualify using targeted testing, which

comprises:
a) Misual inspection, including internal assessment;
b) durability testing on any aspects that could*have been impacted by the addition of the PAYG
ption (e.g. new ports or changes to the existing casing);
c) 4dn estimate of the parasitic consumption or additional standby loss due to the additipn of
the PAYG option;
d) sjubmission of manufacturer-declaration indicating:

=

) that the performance(of'the PAYG-enabled version is equivalent to that of the previgusly
tested non-PAYG product, or specifying how the performance of the PAYG-engbled
version differs_from the non-PAYG version. In cases where PAYG-enabled versions of
products are-similar, but not identical to the previously tested non-PAYG version, those
aspects which/differ shall be tested.

D)
~

an estimate of the accuracy, precision and drift of the metering;

that the appropriate battery protection remains active and the solar module can charge
the ;battery regardless of whether the system is in an enabled or disabled state.|This
requirement may be waived if the conditions described in 5.6.2 are met.

Q)
~—

The targeted PAYG testing shall be conducted with two samples according to IEC TS 62257-9-
5. Samples for targeted PAYG testing may be submitted directly by a manufacturer (or their
proxy). If PAYG-enabled versions of products are similar, but not identical to the previously-
tested non-PAYG version, those aspects which differ will require testing according to the QTM
or AVM and qualify according to this document using one of the processes described in 4.2.2
and 4.2.3.

NOTE InIEC TS 62257-9-5:2018, the PAYG testing method is defined in Clause 10. The aspects to be tested and
samples sizes are presented in the IEC TS 62257-9-5:2018, Table 19.
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4.2.5 Product families

A product family (set of interchangeable components sold on a component-level basis or as a
mix-and-match kit) may receive initial qualification as follows:

a)

b)

At least one fully configured system ("kit") shall be tested according to the QTM or AVM and
qualify according to this document using one of the processes described in 4.2.2 and 4.2.3.
Individual programmes or countries may require additional fully configured systems to be
tested.

At least half of the models of each product component (PV module, battery or control unit,
lighting appliance, etc.) shall be tested. For example, if 5 PV module models are included
ima tamily, at least 3 of those module models shall be tested. and
largest/brightest models of each component shall be tested, at a minimum:“\These
mponents shall be tested for all relevant component-level aspects according to the QTM
r AVM and qualify according to this document using one of the processes-describgd in
.2.2 and 4.2.3. If significant differences (other than size) exist between centponents| in a
iven category (for example, batteries with different chemistries, PV madules of diffgrent
types, or components from different manufacturers), these shall be freated as a diff¢grent
mponent type when calculating the number required to be tested.

reviewing whether the family meets the requirements of Clause)5, test results for any full
ested, along with reports for all tested components, should.be‘examined. The test results
be provided in a single test report or in several separate reports.

All groducts which qualify using this method, regardless of whether the particular Kit or
configuration was directly tested for initial qualificatien, may be subjected to market check

testing described in 4.3 and shall meet all of the requirements of Clause 5.

EXAMPLE A family comprises 5 different PV module models, 3 different battery/power control units, 10 different
types|of lighting appliances and 2 radio models. The company configures these components to make 7 different kits
(PV - battery combinations), with a large variety of gptions for the number of light points included. The radids can

be indluded or excluded from any Kkit.

In thig case, at least one full kit would need to“be tested according to the QTM or AVM. Additionally, at leapt the
following components would need to be tested according to the applicable component-level tests of the QTM or|AVM:

PV module models (including the.highest and lowest power modules)
battery/power control units (thexsmallest and largest)
of the lighting appliances (inefuding the dimmest and brightest)

oth radio models would ‘need to be tested according to the applicable component-level tests of the QTM or
VM.

o O N

Indivilual components that are tested as part of a complete kit count toward the requirement to test 50 % pf the
comppnents. So, if thevested kit included 1 PV module, 1 battery, 3 different lighting appliances and 1 radip, the
remaihing compohents that would require testing are: 2 PV modules, 1 battery/power control unit, 2 lighting

applignces and(1 radio.

4.2.6 Similar products

Severatvartantsofa pludubt mwhich-some aapcu‘ta are idb‘llt;ba:, and-some dbpb‘btb cifferfrom
each other may receive initial qualification as follows:

a)

b)

If one version of the product has already been tested or is being tested and is found to
qualify according to this document using one of the processes described in 4.2.2 and 4.2.3,
those aspects of the product which do not differ from the original version need not be tested.

When determining the targeted tests required for the alternate versions, it is important to
consider differences in component specification as well as system level effects. For example,
if the fully tested product ("A") has a different battery than the variant product ("B") then
new tests would be required for the battery, battery durability, charge controller behaviour,
full-battery run time, and solar charge tests. If the change in battery also impacts the
operating voltage of the lighting appliances (as determined during the full-battery run time
test), then new testing would also be required for light output and light distribution. Refer to
Annex A for detailed provisions for targeted testing of similar products.
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c) In all cases, test results shall be generated that allow for full characterization of the quality
and performance of each product. In other words, results for product B may be drawn from
a combination of results for product A (where applicable) and new tests of product B, and
the sum of these test results shall enable full characterization of product B to provide the
information required to assess whether the product meets the requirements listed in
Clause 5.

d) All targeted testing shall be conducted according to the QTM or AVM using one of the
processes described in 4.2.2 and 4.2.3, above. A product being tested according to the QTM
described in 4.2.2 shall not reference results from a product undergoing the AVM described
in 4.2.3 until the product undergoing AVM testing has completed the AVM follow-up testing.
A product shall not reference results from a product that is found to no longer meet the
requirements of Clause 5 through market check testing or renewal testing, as described in
4.3. Similarly, a product shall not reference results from a product that has not cémp|eted
testing (either QTM, AVM, or renewal testing) in the last two years.

e) Retesting, as described in 4.3, should be conducted for variant products at the same|time
ds retesting of the fully tested product, and shall in all cases begin within, six months gf the
flilly-tested product's retest report date.

4.2, Verification of product identicality

Veriffcation of product identicality (VPI) testing may be used when_two products are identical
asid¢ from the model number or branding. If one version of the product has already been tgsted
or is|being tested and is found to qualify according to this doctdment using one of the processes
described in 4.2.2 and 4.2.3, the second product may be found'to qualify by undergoing a vjsual
screg¢ning test to confirm that the products are identical and‘that the second product's packgging
alsolcomplies with the requirements of this document. Ayminimum of two samples of the sefond
prodpct shall be procured and sampling proceduresfin TEC TS 62257-9-5 shall be followed.

Mos{ of the visual screening is conducted on a’single sample, while the parts that are uspally
conducted on 4 or 6 samples are conducted.of’2 samples. During the visual screening, thg test
laboratory shall compare the product under‘test to the test report of the fully tested produgt.

In cases where the products are soldor distributed by two separate companies, docunjents
confirming the following are required\to use this pathway:

e permission from Company Afor the test laboratory to view the test report for the origipally
tested product. If the laberatory does not have access to the original test report, Company
A could need to request-that the original laboratory provide the new laboratory with the
report. If applicable, ‘a. market development programme or similar organization could|also
provide the originalvyeport with permission from Company A.

e permission fram-Company A for the original test report to be referenced in the vjsual
slcreening report for the co-branded product.

NOTH 1 Company B could also want to secure permission from Company A to access a copy of the original feport
to provide to pre-verification of conformity (PVoC) and other customs/programme officials in certain markets.

tional
cturer

declarat|ons to confirm that the products are otherW|se identical.

4.2.8 Reference to other standards

Other internationally recognized standards may be referenced in lieu of the tests specified in
IEC TS 62257-9-5 for certain aspects, as noted in a) through e). All tests should be conducted
at a test laboratory that is properly trained to undertake the test methods and, if applicable for
the particular standard, accredited by a recognized accrediting body. Testing shall follow the
sampling and sample size requirements of the referenced standard or those of IEC TS 62257-
9-5. (If the referenced standard contains no sampling or sample size requirements, then this
document does not specify additional requirements; sampling should follow industry practice, if
applicable.) All other product aspects shall be tested and found to qualify according to this
document using one of the processes described in 4.2.2 through 4.2.6. All aspects may be
subject to market check testing described in 4.3 regardless of whether requirements were
originally met using other recognized standards.
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a)

b)

d)

IEC 61215 (all parts) may be referenced in lieu of PV module ingress protection tests

(the

physical ingress protection test and the water ingress protection test and level of water
protection). If the IEC 61215 "robustness of terminations" test was conducted and the cable

included with the samples under test is of the type specified by the PV module manufact
then the PV module does not need to undergo the mechanical durability — strain relief

urer,
test.

Regardless, the PV module shall be tested according to the photovoltaic module I-V
characteristics test of IEC TS 62257-9-5 for use in the solar charge test and energy service

calculations.
For televisions and radios, IEC 60065 or IEC 62368-1 may be referenced in lie

u of

conducting the following durability tests. For fans, IEC 60335-2-80 may be referenced in

lieu of these tests.

physical ingress protection test, and

mechanical durability — strain relief, switch, gooseneck, moving part, connecter.and
tests.

or non-lighting appliances, other appropriate internationally recognized standards m4g
pferenced in lieu of certain appliance tests specified in IEC TS 62257-9-5 at the discr
f the market development programme, government, or other organization using
ocument.

Q0O = T

NOTE Guidance is provided in IEC TS 62257-9-5:2018, FF.6.3.1, to assist.in-determining whether to 3
[ternate test results.

Q

HXAMPLE A market development programme, government, or othehorganization could specify the foll
pfrovisions for acceptance of alternative standards:

Hor televisions, fans and refrigerators, test results from Global‘LEAP testing may be referenced in lieu
power consumption test, appliance operating voltage range~test, and physical ingress protection test.

he test laboratory would need access to the full Global'LEAP test results in order to interpolate betweg
bsted voltages to determine the power consumption ‘at*the port voltage for the energy service calculati
e voltage range presented in the Global LEAP report is narrower than the voltage range of the ports
roduct that the appliance will be used with, the voltage range test would need to be conducted for the app

ensure it is compatible and will not be damaged by the product. This determination may need to be
fter the assessment of DC ports from IEC T.$62257-9-5 is conducted on the product.

Q T o =

both Global LEAP test results and |IE€ 60065/IEC 60335 certifications are provided, only one sample
ppliance would need to be procured to.test for functionality and compatibility with the renewable energy pr
his sample will also be visually compared to the description of the product in the IEC 60065 and Global
bst results. The sample could\be’submitted directly by a manufacturer (or their proxy). If water prot
equirements are to be met'by testing rather than labelling, two additional randomly sampled units

ppliance would need to be‘provided.

Qo= =

{1 a lighting appliance without an internal battery has been tested in accordance
EFC TS 62257-12+1, the results may be referenced in lieu of the following tests:

- The lightweutput test need not be repeated provided that the appliance operating vo

input.veltage range test of IEC TS 62257-12-1.

- The physical ingress and water protection test of IEC TS 62257-12-1 may be refere
in“place of those same tests in IEC TS 62257-9-5, provided that the IEC TS 62257

drop

y be
Btion
this

ccept

bwing

bf the

n the
ns. If
bf the
iance
made

bf the
bduct.
LEAP
pction
bf the

with

tage

is within{the range of voltages at which relative light output was measured during the

nced
12-1

test method defines procedures for estimating or testing the TP Codes for which festing
is needed according to the required level of water protection for the renewable energy
product.

The mechanical durability tests and light distribution test of IEC TS 62257-12-1 may be
referenced in place of those in [IEC TS 62257-9-5.

If the standard operating voltage from IEC TS 62257-12-1 is greater than or equal to the
appliance operating voltage from IEC TS 62257-9-5, then the lumen maintenance test
need not be conducted. Alternatively, if the standard operating voltage from
IEC TS 62257-12-1 is greater than or equal to the standard operating voltage from
IEC TS 62257-9-5 and there is no DC-DC converter between the battery and the port to
which the light is to be connected, then the lumen maintenance test need not be
conducted.
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— In some cases, the lighting appliance will still need to undergo the appliance voltage
range test, depending on the prior test results and the performance of the ports on the
renewable energy product.

e) If alithium iron phosphate battery has previously been tested according to IEC 61427-1, the
results may be referenced in lieu of the battery durability storage test in IEC TS 62257-9-5,
as specified in 5.6.4.

4.3 Recurring testing requirements

Products shall be retested two years after the date of completion of the QTM testing. If the
product has remained unchanged since QTM testing, renewal testing shall consist of a market
chedkmethod (MCM) primary check test (PCTJas described InIEC TS 62257-9-5 with a sample
size |of two for all applicable tests.

If the product has changed since QTM testing, testing according to the QTM of IEC-TS 62257-
9-5 dghall be conducted on all aspects that have changed and all aspects that could be imp3cted
by the changes, as described in 4.2.6. All other aspects shall undergo testing with a sample
size |according to the PCT to confirm the product continues to meet-the requirements in
Claukse 5. In all cases of renewal testing, the sampling procedures inJEC'TS 62257-9-5 shall
be fqllowed.

In either case, to minimize the testing required, tests for some(aspects may be referenced or
omitled as described in 4.2.5, 4.2.6, and 4.2.8. In addition,’some PV module tests arg not
requjred for recurring testing, as specified in 5.5.5.1. Testsreferenced according to 4.2.8 shall
folloy any recurring testing requirements of the refereneged'test and need not be retested gvery
two years.

Wheh reviewing whether the product meets thefequirements of Clause 5, test results [from
origipal QTM or AVM testing and the new renewal testing should be available for compafison
and fo confirm that the product did originally{undergo an initial qualification test.

EXAMPLE If a product was originally tested according to the QTM and completed testing on 31 January 2916, it
would need to undergo a renewal test by 1 February 2018. If the design of the product had not changed in the two
years| the renewal test report would show r€sults for only 2 samples. If the report indicated that the product con{inued
to comply with the requirements of Clause 5, the results would remain valid for another two years. Another repewal
test cpuld be conducted in January 2020*to further extend the results.

Furthermore, market check testing according to the MCM in IEC TS 62257-9-5 may be used to
verify that a product, afterbeing shown to meet the quality and warranty requirements thrpugh
QTM testing, continués)to do so.

4.4 | Retesting.of non-conforming products

In cgses where products tested according to 4.2 or 4.3 are found not to meet all of the gyality
requjrements of Clause 5, the market development programme, government, or o¢ther
orgahization using this document may allow for targeted retesting of the product [after
imprJvUIIIUntO hClVU bUUn |||ade ‘VAV,hen dUtUrIIIIIIIIIH rUtUQtlny quullUlllUntO, thU PIU‘V’ES:U ]S Of
4.2.6 and Annex A shall be observed. If the issue can be corrected by changes to the packaging
or consumer-facing materials, the organization may choose to allow submission of photographic
evidence that consumer-facing materials have been improved to assess compliance with the
requirements of Clause 5.
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4.5 General testing requirements applicable to all testing pathways
4.5.1 General

For any product, regardless of which pathway described in 4.2 is used for testing, one set of
test results shall fully characterize the product's performance on the highest (brightest) light
output setting or configuration, as applicable. If a product includes only one lighting appliance,
but offers multiple light output settings, the light output aspects (luminous flux, CCT, and CRI)
shall be measured on at least two settings. If a product includes multiple lighting appliances,
the light output aspects shall be measured for the highest (brightest) setting of each distinct

lighting appliance type individually. The power consumption of all lighting appliances on all
setti gs shall be measured indi\/idnnlly

For @appliances used individually or in combination, the full-battery run time and any‘\rélgvant
run fimes after solar, electromechanical, or grid charging shall be evaluated according t¢ the
enerfyy service calculations described in IEC TS 62257-9-5.

NOTH 1 In IEC TS 62257-9-5:2018, the energy service calculations are defined in Annex GG. An advertised|value
of daily energy service (e.g. watt-hours per day) is evaluated using the example usage profile (IEC TS 62257-9-
5:201B, Table GG.4) if the combination of appliances used to obtain the advertised enérgy service is not specjfied.

For the example usage profile defined in IEC TS 62257-9-5 daily\energy service, full-battery
run tfyjme, and run time after solar, electromechanical, and/or grid charging shall be reportgd by
the test laboratory, but need not be included on the product packaging or documentation. Ip the
example usage profile, if there are both included and advertised appliances of a given type| use
only|the included appliances of that type. Otherwise, use-the advertised appliance or sgt of
advertised appliances with the highest power consumgtion of each type.

The jonly aspect of the light distribution test that\is' required is the vertical and horizontgl full
width half maximum (FWHM) angles. This aspgectshall be measured at a 1 m distance from the
centre of the light source. Measurements not™used in this calculation need not be made.

If a gomponent has two or more builtsif)LED arrays that cannot be operated simultaneously,
the deep discharge protection shall be'tested and found to meet the requirements of 5.6.[1 for
each array. The deep discharge pratection can be tested using the charge controller behayiour
test pr the full-battery run time-test. If the charge controller behaviour test is used, the| full-
battgry run time test shall be conducted on the brightest array and need not be conducted for
the qther arrays.

NOTH 2 This requirement overrides the requirement in IEC TS 62257-9-5 to perform the full-battery test fonl each
array

NOTH 3 Using the_charge controller behaviour test when the full-battery run time test is not required can reduce
the time requirgd\ for testing. However, for arrays with passive deep discharge protection, the charge confroller
behayiour test\cCannot be performed without first completing the full-battery run time test.

For televisions with automatic brightness control enabled by default, power consumption tegting
shalllbe done with automatic brightness control enabled. If automatic brightness contdol is
enabled, the illuminance at the automatic brightness control sensor shall be 12,0 Ix + 2,4 Ix.

4.5.2 Exception for accessory lights

A lighting appliance is an accessory light if its advertised luminous flux is 15 Im or less, unless
it is the only light included with the product and is one of the core functions of the product (i.e.
is not simply an indicator LED). Accessory lights are considered non-lighting appliances and
need not be assessed for light output aspects (luminous flux, CCT, CRI, and light distribution)
or lumen maintenance. However, if an accessory light is suspected to have a luminous flux
greater than 15 Im, it may be tested to confirm the actual light output and, if found to exceed
15 Im, may be subject to the requirements for lighting appliances.
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5 Quality requirements

5.1

General

The quality standards are benchmarks that set a baseline level of quality, durability, and truth
in advertising to protect consumers of off-grid lighting products. The quality standards are
divided into the six main categories described in 5.2 through 5.8: truth in advertising, lumen
maintenance, health and safety, battery requirements, quality and durability, and consumer

infor

If a

mation.

roduct fails to meet any requirement of this document or of IEC 62257-9-5 at any point

during testing, even if the failure does not occur during the specific test used to evaluate
rement, the product is considered not to meet the requirement. For example, if.a, sWyitch
5 functioning on a product while its luminous flux is being measured, the product would fail
for fInctionaIity. An exception may be made if the failure could reasonably have{been capsed

requ
stop

by h
use.

In cqrtain cases, where products are designed for special applications,/certain requiremn
be waived, altered, or strengthened at the discretion ofCthe market development

may

prog
requ

matgqgrials. If it is evident from the design and construction of the’stand-alone renewable er

prod
reas
prov
use.
requ

A br

ndling, disassembly, or modifications to the product that are not representative of ord

ramme or government that is utilizing the requirements.\Any deviations from

Lict that a particular test or standard is not applicable, the test is either not mag

that

nary

ents

the

rements listed in this document shall be noted in the test,report and any other verification

ergy
e or

bnable adjustments may be made to apply the testdto the product. Any modifications shall
de a level of accuracy equivalent to the originalkmethod and shall be fit for the intended
All modifications shall be documented in the test report. The need for additional detpiled
rements to cope with new situations should\be brought promptly to the attention of the
apprppriate committee.

ief summary of requirements is presented in Table 3. This table is to be used as a gpide;
the qomplete set of requirements is specified in the remainder of Clause 5.
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Table 3 — Summary of quality requirements

Category Metric Sub- Size
clause
Truth in All numeric aspects are accurate. All advertised features are functional. 5.2.1, All
advertising 5.2.2
Performance reporting requirements: manufacturer name, product name, 5.2.3 Size A
light output, solar run time, a statement regarding device charging, warranty
terms, and component specifications
Performance reporting requirements: manufacturer name, product name, PV | 5.2.3 Size B
power, solar run time profile, a statement regarding battery replacement,
VVGIIGIIty tcllllo, allc‘I UUIlI'JUIIUIIt opcu;f;uat;ullo
Advertisements for pay-as-you-go (PAYG) products are truthful and 5.2.4 AH
products are capable of accurately metering service
Advertisements for included appliances are accurate 525 All
Ingress protection advertisements are accurate 512.6 All
Portp Ports requirements include: appliance voltage compatibility, truth in 5.3 All
requirements | advertising, and ports functionality
Lumen Actual or estimated relative light output at 2 000 h is 2 90 % of the.initial 5.4 All
mairnjtenance | light output
Health and AC-DC power supplies carry a recognized consumer electronics safety 5.5.1 All
safely certification
Hazardous substances: batteries do not contain mercury, or cadmium 5.5.2 All
Product passes an overload protection test 5.5.3 All
All wires, cables and connectors are appropriately/sized 5.5.4 All
All PV modules meet additional visual screening and durability tests 5.5.5 All
All PV modules with maximum power greater than 10 W at STC pass the hot | 5.5.5.8 | Sige B
spot endurance test of IEC 61730-2°¢rJEC 61215-2 or the partial shading
test defined in Annex B of this document
Products with a maximum solafRV power greater than 240 W, open-circuit 5.5.6 Sige B
voltage greater than 35 V, orshort-circuit current greater than 8 A are
subject to additional safety requirements
Battery Battery chemistry is stated and supported by documentation 5.6.1 All
requirements - -
All batteries are praotected by an appropriate charge controller 5.6.2 All
Lithium-based batteries meet a safety standard and have overvoltage 5.6.3 All
protection.forindividual cells
After battery durability test, capacity loss does not exceed 25 % 5.6.4 All
Quality and Physical ingress protection requirements vary by component category 5.7.2.2 | Al
durgpilit
y Water protection requirements vary by component category 5.7.2.3 | All
Components are subject to a drop test depending on their weight, expected 5.7.3 All
use and advertisements
The system and any included appliances are rated "gnnd" ar "fair" for K74 All
workmanship quality as defined in IEC TS 62257-9-5
Switch, gooseneck, connector and moving parts durability: Items expected 5.7.5 All
to be used regularly remain functional after 1 000 cycles; those used only
during installation remain functional after 100 cycles
Cables attached to an included component are subject to a strain relief test 5.7.6 All
All outdoor cables are outdoor-rated and UV resistant 5.7.7 Size B
PV overvoltage requirement: If the battery is disconnected or isolated, the 5.7.8 All
system is not damaged, and the load terminals maintain a voltage that is
safe for their intended uses
Miswiring requirement: If improper or reversed connections can easily be 5.7.9 All
made, they cause no damage to the system or harm to the user
Additional requirements apply to products with non-plug-and-play 5.7.10 All

connectors
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and troubleshooting of the system

Category Metric Sub- Size
clause
Consumer Warranty requirement: minimum period of 1 year 5.8.1 Size A
information - . - -
Warranty requirement: minimum period of 2 years for the system and 5.8.1 Size B
included lights, and 1 year for other included appliances
All products or separately packaged components state the date of 5.8.2 All
manufacture
A user manual is included that presents instructions for installation, use, 5.8.3 Size B

Information regarding component replacement is included along with a 5.8.4 Size B

CUTTSUITIET=1daCITTy StdalTITicTit aDUUL DAatlCry 1CpPidUCITICTT

5.2
5.2.1
Sped
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5.

Truth in advertising

General

All n

acc
ratin

NOTE
value
would
less t
meas

In ge

Limeric aspects from IEC TS 62257-9-5, such as light output;"run time, time to charge

PV e;1)ower, shall deviate no more than 15 % from advertised values (though it is al

ptable if actual performance is better than advertis€d). If a range is provided, the
g shall be within the 15 % tolerance.

ired value that was less than the advertised value would be considered better than the rating.

Xtarget ~ *meas

D=100%-
Xtarget
wheie:
D is the percent deviation in a numeric value;
Xtarget 1S theltarget value;

Xmeap

L js.aymeasured value or the average of the measured values for each sample.

ific requirements regarding the accuracy of advertised performance and functionality are
ded in 5.2.3 through 5.2.6 and assessed according to the test methods in IEC TS 6225%7-9-

and
vays
best

In most cases, "better" than advertised implies that\the measured quantity is greater than the advefrtised
For example, a measured run time that is longer thaniadvertised or a light output that is brighter than advefrtised
be considered better than the advertised value. Inysome cases "better" implies that the measured quarftity is
han the advertised value. For instance, if a proddet’advertised the time required to fully charge the battery, a

neral, the percent deviation from a'target value is calculated using the following formjula:

All advertised features shall be funciional. Any raiing or description of the product that appears
on the packaging, inside the package and in any other consumer-facing medium (internet, etc.)
shall be truthful and accurate. Statements shall not mislead buyers or end users about the
features or utility of the product.

Some claimed features or ratings are outside the scope of IEC TS 62257-9-5. The market
development programme, government, or other entity using this document may determine an
appropriate method to evaluate these claims.
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5.2.2 Assessment of run time values
5.2.21 Background
IEC TS 62257-9-5 defines multiple types of run time:

a) Appliance full-battery run time: this is the run time of a single appliance with battery from a
full charge of its own internal battery. This value is measured in the full-battery run time test
or appliance full-battery run time test, or estimated in the appliance power consumption test.

b) Full-battery run time: this is the run time when the main unit (3.9.5) battery is fully charged
and used to power an appliance or combination of appliances. This value is calculated in
threemergy service catcutations:

¢) Yolar run time: this is the run time for an appliance or combination of appliances expgcted
im one day of solar charging, including any use or charging of the appliance during’the(day.
his value is calculated in the energy service calculations.

T
d) Hlectromechanical and grid run time: this is the run time after the mainZunit battery is
charged by the electromechanical charger or the grid.

If a fun time is advertised, the run time should be stated in such a-way that the intepded
interpretation is clear to the consumer.

NOTH 1 In IEC TS 62257-9-5:2018, the interpretation of full-battery run,timé according to a) and b) abqve is
descr|bed in more detail in GG.4.1.1.

NOTH 2 Solar run time can be greater than full-battery run time because' it includes daytime use or charging, which
is not|limited by the capacity of the main unit battery.

NOTH 3 Solar run time and full-battery run time are typically, greater than appliance full-battery run time becquse it
is asqumed that the appliance could be recharged multiple itnes from the energy stored in the main unit battery.
Electjomechanical and grid run time can also be greater than’appliance full-battery run time.

NOTH 4 For mobile devices, "run time" refers to the\number of full charges of the mobile device battery, npt the
duratipn of operation.

A full-battery run time result for main\units is also measured in the full-battery run time |test.
This| measurement is made with. (@ specified combination of appliances, which doeq not
necgssarily correspond to any advertised combination.

5.2.3.2 Interpretation of-advertised values

If a|run time is advertised, it is assumed to be for the setting with the greatest ppwer
consjumption (e.g. for,a’light, the brightest setting), unless otherwise stated.

NOTH In IEC TS§/62257-9-5, radios and televisions are tested under specified operating conditions, whigh are
consiglered the(only "setting" for the appliance.

If a full-battery run time (in the sense of 5.2.2.1 b)) for a given appliance or combinatipn is
measured in the full-battery run time test and also calculated in the energy service calculatjons,
the result of the energy service calculations shall take precedence unless there is a specific
technical reason to prefer the full-battery run time test result (e.g. if one of the assumptions
made in the energy service calculations is shown to be invalid for the product).

In general, if a run time is advertised and it is not clear to which of these types it refers, the
advertisement should be interpreted in the way that is least favourable to the product. In specific
cases:

a) If only "run time" is stated, or an unclear phrase such as "run time on a single charge,"
compare the advertised value to the minimum of the measured values of full-battery run
time, solar run time, and (for appliances with batteries) appliance full-battery run time.

b) If only "full-battery run time" or the equivalent is stated, compare the advertised value to the
lesser of the measured values of full-battery run time and (for appliances with batteries)
appliance full-battery run time.
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A run time value advertised for multiple appliances shall assume simultaneous use, not
sequential use. For example, if a product includes three lights, and each light can be used
for 4 h, an appropriate advertised value would be 4 h, not 12 h, for three lights.

If any advertised run time for an appliance with battery, expressed in units of time (not full
charges), exceeds the appliance full-battery run time as defined in 5.2.2.1 a), the meaning
of the run time should be communicated in a way that is meaningful to a typical user (e.g.
"radio solar run time: 20 h if radio is charged twice from main battery").

If, due to assumed daytime use, any solar run time (5.2.2.1 ¢)) for an appliance exceeds the
full-battery run time (5.2.2.1 b)) for that appliance, the requirement for daytime use should
be communicated in a way that is meaningful to a typical user (e.g. "television solar run

t'mn- Qh inolidina Aavtima ol
HHe—oTmerotmg—tay oSt~

Ilghting appliances, run time shall be expressed in units of time. For non-lighting applianhces

with |batteries (including accessory lights as defined in 4.5.2), run time may be expressed in
unitg of time, number of full charges, or as a percentage of a full charge. (Run time‘for lighting
appliances may be expressed this way if it is also given in units of time.) Any run{ime expressed

relat|ve to a full charge shall be evaluated as for mobile devices.

5.2.3.3 Run times for advertised appliances

Run [times may be specified for advertised appliances (3.16). Any‘such statement of run|time

sha
ass
adv
can

5.2.3 Information and performance reporting.requirements

5.2.3.1 Required content

[l clearly indicate that these appliances are not included ‘with the product. Further| the
ljmed power (or, if run time is specified in terms of full charges, the battery capacity) df the

rtised appliances shall be presented and shall be representative of actual applianceq that
pe found in the market.

The performance reporting requirements differ for size A and size B products. Size A and size B

are

a)

b)

defined in IEC TS 62257-9-5 and described in 4.2.2.
Hor all products, the manufacturer name and a uniquely identifiable product name or njodel
rumber shall be presented as.described in 5.2.3.2.
A

I PV modules that are-not integrated into other components shall include a clear| and
imdelible label on the PV 'module that provides the following information:

- name, registereditrade name or registered trademark of manufacturer;
- type or model number designation;
- serial number (unless included in a kit and marked on another component);

- date and place of manufacture; alternatively, serial number allowing to trace the |[date
andiptace of manufacture;

- JSmaximum system voltage;

— open-circuit voltage (V,.);
— short-circuit current (Ig.);

— maximum power (Pmpp).

All electrical ratings shall be compared to measurements made at standard test conditions
(1 000 W/m2, 25 °C, air mass index 1,5 according to IEC TS 61836), but ratings at other
test conditions (NMOT, etc.) may be included in addition to those at STC.

For all components, whether packaged with a kit or included as part of a product family, the
following performance metrics shall be advertised to enable consumers and distributors to
compare products and make educated choices. All component specifications shall be
provided on the packaging or user manual. If the component is packaged with the kit, the
information shall be presented on the packaging or user manual of the kit. If the component
is packaged separately from the kit, the information shall be presented on the packaging or
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user manual of the component. Where indicated, specifications shall also be provide
the component.

d on

— PV modules (those that are not integrated into other components): maximum power,

open-circuit voltage, short-circuit current.

— Batteries: battery chemistry, battery capacity in mAh, Ah, or Wh, and nominal vol
(battery capacity and nominal voltage shall also be marked on the battery)

tage

— Lighting appliances with batteries (excluding main units): luminous flux (or brightness)

in lumens and the appliance full-battery run time (5.2.2.1 a)) for the brightest settin

— Lighting appliances without batteries: luminous flux (or brightness) in lumens

operating voltage or voltage range

charging voltage or voltage range, battery chemistry, battery capacity in mAh, Ah, of
and nominal battery voltage (battery capacity and nominal voltage shallalso be m4
on the battery)

Tlhe requirements for lighting appliances do not apply to accessory lights-as defined in 4

described in 5.2.3.2:

— Luminous flux in lumens (may also be described as "light output” or "brightness");
— Daily solar run time in hours;

- Basic warranty terms as described in 5.7.1 (note,that warranty terms may be incl

than on the packaging);

- For products that offer mobile phone charging or other auxiliary services (such

radio), a note that qualitatively describes the impact of mobile phone charging and

auxiliary services on product performance. This statement need not be quantitative
intended to ensure that the consumer is aware of the trade-off between using
available stored energy for lighting or other services. A statement such as, "m
phone charging can reduce the*daily runtime of the lights," or "charging mobile ph
or using the radio will resultin shorter run times for the lights," is acceptable.

OTE "Auxiliary services" reféfs:to appliances, whether included or advertised, that can be powered §
Foduct, but for which an advertised daily solar run time is not presented on the packaging.

he luminous flux and\solar run time shall be reported for the brightest setting. For prog
ith multiple lighting~appliances, including those with their own batteries (often referr
s torches, portable lamps, or lanterns), the brightest setting is the simultaneous use
imcluded lighting appliances on their brightest settings. The luminous flux of all lig

ppliancesishall be reported, either separately or as a single total value. The solar run
for the “brightest setting" shall include all the lighting appliances included in the pro
roduets with multiple batteries can have multiple values of solar run time, one for
attery.

= 4 T =

g

- Appliances without batteries (inciuding Nighting appliances); power in watts and nominal

- Appliances with batteries (including lighting appliances): power in watts,~nominal

Wh,
rked

5.2

Hor size A products, four additional elements are required and“shall be presented as

ded

on a user agreement or warranty card that is_€asily accessed prior to purchase, rather

as a
bther
itis
the
bbile
bnes

y the

ucts
bd to
bf all
hting
time
Juct;
each

|, for

example, "Light output on high: 75 Im" or "Brightness on highest setting: 75 lumens." A
number without the units or an appropriate description is not acceptable. An advertised
value without a setting name is assumed to be for the solar run time on the brightest setting

and shall be evaluated as such.

Manufacturers may also present comparative measures of brightness, though they

shall

also report the value in lumens. In cases where manufacturers or distributors choose to
provide comparative measures of brightness in addition to reporting the value in lumens,
comparisons shall be standardized to reflect the light output as reported in lumens.

Allowable equivalents include:

— 1 candle or 1 kerosene wick lamp =10 Im

— 1 hurricane lamp =40 Im

— Incandescent lamp (bulb) = 900 Im (this is based on a 60 W lamp)
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Compact fluorescent (CFL) lamp (bulb) = 900 Im (this is based on a 13 W lamp)

EXAMPLE 1 A 45 Im product could advertise that it is "brighter than 4 candles" or "as bright as a hurricane
lamp."

e) For size B products four additional elements are required and shall be presented as

d

escribed in 5.2.3.2:
PV module power in watts

One solar run time profile for all of the included light points on high and any other

included appliances provided on the packaging or in the user manual. This run

time

profile may also include advertised appliances as specified in 5.2.2.3. Unless otherwise

e of

For 4
reso

stated in the nd\/orﬁenmnnfy default values from IEC TS 68225795 for the. pnrr\nnf:\

daytime and night-time use and charging of appliances shall be used when asses
the advertised solar run time profile, except that the night-time percentage~for |
without batteries shall be 100 %. Additional run time profiles may also be presénte

NOTE InIEC TS 62257-9-5:2018, daytime and night-time use percentages are defined_in Table GG.
EXAMPLE 2 An example of a solar run time profile is: "After a day of solar chargifg; you can use theg

lights on high for 4 h, the torch for 8 h, and the TV for 3 h." The information canyalso be given in taby
graphical form.

A clear statement regarding battery replacement as describedjin 5.8.4
Basic warranty terms as described in 5.8.1 (note that warranty terms may be incl

than on the packaging).

Il products, solar run time and daily energy service,if advertised, shall be based on a
irce of 5 kWh/m2. Additional solar run time and@nergy service values based on altern

valugs of solar resource may be advertised; the salar resource in kWh/m2 used to calculate

such|

5.2.3
The
char
num
in 5.

a)
b)

.
n
1
P

c) T

1

alternative values shall be clearly indicated.

.2 Design requirements

manufacturer may choose how-fo present the required performance metrics, mg
pging information, identifying information (manufacturer name, product name and/or m
per), and warranty terms, so/long as the presentation adheres to the content requirem
P.3.1 and the following design requirements:

Il information shall be presented in a clear, unambiguous manner. Elements shall n
hisleading.

ackaging.
he label-af.information shall be sized such that:

) Thétext is at least 10-point font;

sing
ghts
d.
6.

main
lar or

ded

on a user agreement or warranty card that is easily accessed prior to purchase, rather

solar
ative
any

bile-
odel
ents

bt be

he information{ shall have at least the same prominence as the other messages on the

).SAny graphics are clearly visible.

2
d) T

here shall be sufficient contrast between the text or graphics and background to be clearly
legible.

The information shall be placed on the outside of the package in at least one prominent location,
with the following two exceptions: the warranty terms may be included on a warranty card or
user agreement rather than on the packaging, but shall be accessible prior to purchase, and
the solar run time profile for size B products may be included in a user manual. In cases where
products are exclusively installed by the company's trained and authorized technicians and the
product packaging is not designed to be consumer-facing, the required elements may instead
be included in a prominent location in a user agreement or other documentation to be reviewed
by the consumer prior to purchase. All information shall be available to customers prior to sale.

It is strongly recommended that:

e) The text and graphic elements should be simple and understandable;


https://iecnorm.com/api/?name=17c4191123399537eefa8417223ba403

IEC 62257-9-8:2020 © IEC 2020 -31-

f) The information should be presented graphically and/or using an appropriate language for
the region(s) where the product will be sold.

5.2.4 Fee-for service or pay-as-you-go (PAYG) metering requirements

The PAYG system should be capable of accurately metering service to customers so they
reliably get the service that is paid for. If there are both pay-as-you-go (PAYG) and non-PAYG
versions of a product, each shall be truthfully advertised with respect to energy services
provided. These aspects are primarily assessed through manufacturer declaration and
measurement of parasitic consumption of the PAYG metering system, as described in 4.2.4. In
cases where the PAYG version of the product is fully tested, the parasitic consumption of the
PAY i i is i i loss
measurement for the product, which impacts the run time estimates for the product.

The |market development programme, government, or other entity using this doeument|may
spedfify additional market check tests to assess the performance of the PAYG system in regions
whetle the service is functional.

5.2. Included appliances requirements

Included appliances are subject to truth-in-advertising requirements)for performance clgims.
Relejvant tests are listed in IEC TS 62257-9-5 and include light-output, battery test, applipnce
power consumption, full-battery run time, solar charge test, and-energy service calculations.

NOTH InIEC TS 62257-9-5:2018 relevant appliance tests are listed in\Jable FF.1.
5.2.6 Assessment of ingress protection advertisements

Any pdvertised IP Code may be evaluated, and,.if evaluated, shall be accurate. Evaluatipon of
IP Clodes shall be performed according to IEC 60529 or IEC TS 62257-9-5, except thaf the
modified IPX4 method from IEC TS 62257-9-5 shall not be used for this purpose. |This
requirement may be met by manufactuter-supplied documentation of test results frgm a
laborfatory that has demonstrated competence, metrological traceability, and impartiality, for
example by accreditation to ISO/IEC*17025 by an ILAC MRA signatory. Unless othenwise
spedjfied, the sampling requirements’of 5.7.2.1 do not apply to tests required by this subclpuse
that pre not required by 5.7.2.

EXAMPLE A component of a product undergoing a QTM test is required by 5.7.2 to meet IP21. The package ¢laims
that the component meets IP67. The testing for IP21 would require random sampling according to IEC 6225
but thle testing for IP67 would\not.

N
@
4]

NOTH IEC TS 62257-9-5'does not include procedures to evaluate all possible IP Codes.

scribed.in=5.7.2, technical protection assessed according to IEC TS 62257-9-5 magy be
to provide protection equivalent to IPX4, IPX3, or IPX1.

erms

Components that contain sensitive electronics and are advertised using the following t
' i ' ' e) or

shall ; -6=
IEC 60529:

e waterproof, or similar: IPX7

e weatherproof, or similar: IP64

e splashproof, or similar: IPX4

e rainproof, protected from heavy rain, or similar: IPX3 (or IPX1 plus technical protection)
e water resistant, rated for outdoor use, or similar: IPX1 (or technical protection)

o dustproof, protected from dust, or similar: IP5X

Diodes and screw terminals are not considered sensitive electronics, but any printed circuit
board is considered sensitive.
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User documentation or markings on the product or packaging shall not supersede the minimum
requirements by component form factor described in 5.7.2. (For example, a fixed outdoor
component is required to meet the requirements of Table 9 even if it is only claimed to be "water
resistant" and even if it includes an appropriate warning to install in a sheltered area.)

If a component that would otherwise be considered a fixed indoor component has advertising
that includes words or pictures depicting that the product is for use outdoors, camping, boating,
or similar, the component shall be subject to the IP requirements for portable integrated
products described in 5.7.2 (including 5.7.2.1). If a component is advertised to be permanently
mounted outdoors (including on a boat), the component shall meet the fixed outdoor
requirements described in 5.7.2 (including 5.7.2.1).

If a pomponent is advertised to be used on the water in conditions where it is likely tpo be
submerged, the component shall meet IPX7.

5.3 | Ports requirements
5.3.1 General

The [requirements of 5.3 apply to products that include output ports t0 power appliancegs or
moblile devices (see 3.9.6) and are assessed using IEC TS 6225729<5. Ports that are intepded
primarily for a function other than providing power (i.e. data ports or input ports) arg not
expgcted to meet these requirements. To be exempted fromy testing, these ports shall be
labelled on the port, packaging, or user manual that the port:is ™not for charging" or similar] The
laboratory may check the functionality of these ports (e.g. by connecting a compatible deVice),
and any port so tested shall be functional.

NOTH InIEC TS 62257-9-5:2018, the ports tests are described in Annex EE.

Each tested sample shall meet the requirements of 5.3.4, 5.3.5 and 5.3.6 (i.e. no failureg are
pernjitted).

In 5.8.5, 5.3.6.3.1, and 5.3.6.4.1, ports are required to provide a voltage within specified ljmits
over|a specified range of current ef.power, based on the advertised current or power rating. If
both|current and power ratings are advertised, each evaluation shall be performed twice, pnce
using the current rating andxonce using the power rating, and the port shall meef the
requjrements in both cases.

Sepgrate current (or( power) ratings may be specified for functionality and for overcufrent
protgction. If separate ratings are given, the term "advertised current (or power)" in §.3.5,
5.3.9.3.1, and 5:3.6:4.1 refers to the rating for functionality.

EXAMPLE 1_“lf\the port voltage for a USB port drops below 4,5 V at 0,5 A, the following language could be |used:
"The USB port.can supply 1,5 A, but some mobile devices might not charge if the load exceeds 0,5 A."

EXAMPLE2 Consider a 12 V port that can reliably provide 12 V at 3 A and has overcurrent protection that act|vates
at 6 ATTn this example, the port cannot susfain 12 V at currents above 3 A, and a typical 12 V, 6 A appliance might
not work properly at a reduced voltage. A current rating for this situation could state: "the port can supply 6 A, but
some appliances might not function properly if the load exceeds 3 A."

The voltage at the maximum current (or power) required by 5.3.5, 5.3.6.3.1, and 5.3.6.4.1 may
be determined by linear interpolation. However, if the relationship between voltage and current
(or power) appears to be nonlinear on the interval containing the maximum current (or power),
and the voltage at one endpoint of this interval is less than the required minimum value, one or
more additional measurements should be taken in this interval to determine whether the port
meets the requirement.
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5.3.2 Voltage converters

If a product includes an accessory that converts one port type into another by changing the
voltage (e.g. an adapter that plugs into the 12 V port and provides a 5V USB output), the
output(s) of the accessory shall be tested as a separate port or ports and shall undergo the
output overload protection test and assessment of DC ports. Such accessories need not be
included in the PV overvoltage test.

5.3.3 Ports with multiple output voltages

If any port has multiple output voltage settings (e.g. a laptop computer power supply that is
adju i , i sted,
subjéct to the following provisions:

a) §Vor 12V settings shall be tested and shall comply with 5.3.6.
b) I specific settings are used for the included or advertised appliances, these should be tgsted.

c) Qtherwise, the maximum and minimum settings should be tested.

Each selected setting is tested as a separate port, including the output-overload protection test
and pssessment of DC ports.

5.3.4 Appliance voltage compatibility requirements
5.3.4.1 General

Excgpt as specified in 5.3.4.2, included appliances shall*function when connected to porty and
shalll not be damaged or present a safety hazard over the entire voltage range of the port as
assejssed in the appliance operating voltage range test or the assessment of DC ports of
IEC 'S 62257-9-5. Appliances shall function at’alf tested voltages, where "function" is defined
as providing the expected service (e.g. lightsAudrn on, television displays images and sound) for
appliances without internal batteries, and, is"defined as charging for appliances with intgrnal
battgries.

NOTH In IEC TS 62257-9-5:2018, the @appliance operating voltage range test is described in Clause |FF.8.
Alternjatively, the voltage compatibilityican be assessed using steps in EE.4.2. See IEC TS 62257-9-5{2018,
EE.4.p.1.3, for additional information,

5.3.4.2 Exception

Wheh tested at the (minimum voltage, the appliance need not function if the behaviopur is
described in the usepr manual and the description is written in a way that is meaningful|to a
typiclal user; for.example: "The television may not work when the battery is low." A s|ngle
statgment may.be used to meet the requirements of this exception and the exceptions defined
in 5.8.6.3.2.0r 5.3.6.4.2. For example, if the user manual states that the USB port turns off when
the hattery\is low, it is not necessary to add an additional statement that a USB radio cgnnot
charge/when the battery is low.

5.3.5 Truth-in-advertising requirements

Advertised port voltage ranges are subject to truth-in-advertising requirements. Compliance is
assessed using the evaluation of advertising claims described in IEC 62257-9-5. Each tested
sample is evaluated individually, and all samples shall meet these requirements.

If a voltage range is advertised, the following requirements shall be met at all simulated battery
voltages, except that the voltage may fall below the lower limit at the low-battery voltage if this
behaviour is clearly described in the user manual or in the same place where the voltage range
is stated.

a) For 5V ports, the port voltage shall not be less than the advertised minimum voltage, minus
a tolerance of 1 %, when the port is operating at up to 95 % of the advertised current (or
power), or, if there is no advertised current (or power), up to 0,5 A.
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b) For all other ports, including 12 V ports, the port voltage shall not be less than the advertised
minimum voltage, minus a tolerance of 1 %, when the port is operating at up to 95 % of the
advertised current (or power), or, if there is no advertised current (or power), at all measured
current (or power) values except the highest measured value for each simulated battery
voltage level.

c) For all ports, the port voltage shall not exceed the advertised maximum voltage, plus a
tolerance of 1 %, under any test conditions.

NOTE 1 InIEC TS 62257-9-5:2018 the assessment of advertised voltage ranges is described in EE.4.5.2 a).

If both current and power ratings are advertised, whichever is least favourable to the product

h |I o ol b l 4 4l <l Y <l L& H i
Snallroeuseatoevartateme—_aavertsea vuUItaytc SspTuUIliuativurlt.

A product may advertise a minimum voltage, a maximum voltage, both, or neither. An.addf|tion,
a nominal port voltage is frequently advertised. If a single voltage value is specified'for a| port
with |no further description, it should be interpreted as a nominal port voltage,”Nominal| port
voltages are not subject to a truth-in-advertising requirement, but should besaeccurate.

Any port power and current specifications, if provided, shall be accuratel If a current or ppwer
rating is advertised in association with a port, the port shall be ableto provide at least 95(% of
the gdvertised current or power value at the typical battery dischafge“voltage.

NOTH 2 In IEC TS 62257-9-5:2018 the assessment of advertised current, and power specifications is describped in
EE.4.p.2 b).

Power output of ports shall be sufficient to power appliances that are advertised but not included.
Advagrtised appliances with batteries that charge fromvs V ports meeting the requiremenits of
5.3.4.4 shall be excluded from this assessment.

NOTH 3 In IEC TS 62257-9-5:2018 the evaluation of claims regarding capability to power appliances is des¢ribed
in EE|4.5.2 c).

5.3.6 Functionality requirements
5.3..1 Dynamic measurement.not required

There are no requirements for:dynamic port performance for any type of port, and the dynpmic
measurement need not be conducted.

NOTH InIEC TS 62257-9-5;2018 the dynamic measurement is described in EE.4.3.
5.3.4.2 Non-standard connectors

Port$ with a connector type that is not commonly used for 12 V or 5 V ports need not mesit the
requjrements of 5.3.6.3 or 5.3.6.4, provided that the consumer-facing advertising or
documentation states that generic user-supplied or off-the-shelf appliances cannot be used and
no agdapter that converts the port to a commonly used connector type (without changing the
voltage) 1s included or described. The following receptacle types are not eligible for this
exception unless modified so that standard or conventional plugs cannot be inserted:

e any receptacle type defined by any version of the USB standard,;
e a barrel jack (see 3.9.7) of any dimensions;

e acigarette lighter receptacle (see 3.9.8).

Additional exceptions to the requirements are given for 12 V ports in 5.3.6.3.2 and for 5 V ports
in 5.3.6.4.2.
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5.3.6.3 Functionality requirements for 12 V ports

5.3.6.3.1 Basic requirements

All ports advertised or reasonably expected to provide 12 V shall have a steady-state voltage
no greater than 15 V under any conditions. Such ports shall meet the following minimum steady-
state voltage requirements:

a)

b)

5.3..3.2 Exceptions

If there is a consumer-facing advertised current (or power) value, the port voltage shall be
no less than 10,5 V when the port is operating at up to 95 % of the advertised current (or
power) value, at all simulated battery voltages. The port shall function at all simulated

e i e i ified in
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I there is no advertised current (or power) value, the port voltage shall be no less(than(10,5
at all measured current (or power) values except the highest measured currenti(or pdwer)
or each simulated battery voltage level. The port shall function at all simulated battery

he port is a type defined by an industry standard or convention.for use with 12 V systems,
he product includes an adapter allowing such connectors-to be used with the port (without

he port is advertised to work with one or more DC appliances (other than included lighting
ppliances).

Tlhe nominal port voltage (whether advertised>or not) is between 10,5 V and 15 V, of the
range of measured port voltages overlaps with this range.

Whep the power control unit battery-is at the low-battery voltage, the port voltage may [drop
beloyw 10,5 V or the port may turn offif the feature or behaviour is described in the user mgnual

and

applfances might not work whernthe battery is low."

he description is written in"a-way that is meaningful to a typical user; for example: "Some

Port$ that would otherwise be reasonably expected to provide 12 V, but meet all of the following

critefia, need not comply with the lower voltage limit:

The port is not.a cigarette lighter receptacle (see 3.9.8) and no adapter to convert thel port
tp a cigarettelighter receptacle is included or advertised.

Qne of the/following is true:

1) The consumer-facing documentation and advertising materials, including but not limited
to’the packaging, user manual, and manufacturer's website, do not imply that the| port
can be used with any appliances other than the included lighting appliances or depict
such use, or

2) There is a prominent consumer-facing statement, meeting the requirements of 5.2.3.2,
clearly stating that the port can be used only with manufacturer-supplied appliances,
whether included or sold separately. No other consumer-facing information shall
contradict this statement.

Ports that meet a) and b) need not comply with the upper voltage limit if there is a warning,
meeting the requirements of 5.2.3.2 or 5.7.2.3.2.1 b), clearly stating that user-supplied

app

liances can be damaged if connected to the port.

NOTE The following do not meet the requirements of b) above:

There is a statement that some user-supplied 12 V appliances might not work correctly, or similar wording, but
not explicitly stating that the product cannot be used with such appliances.
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The consumer-facing documentation and advertising describes or depicts the use of the port with included or
manufacturer-supplied non-lighting appliances, such as a fan or radio, but does not explicitly state that the
product can only be used with these appliances

5.3.6.4 Functionality requirements for 5 V ports
5.3.6.4.1 Basic requirements

All ports with a USB form factor and all 5 V ports advertised or reasonably expected to be used
for mobile phone charging (including barrel plugs) shall meet the requirements below. These
requirements are based on the USB Battery Charging Specification Revision 1.2 (USB
Implementers Forum, 2012), with some modifications to address common charging
requ rements—mthe—stand=atonerermewabte cneTrgy pluu'uut market—Fhermarket u'cvciup nent
progfamme, government, or other entity using this document may define exceptions to_these
requjrements; the manufacturer shall present clear justification for any exceptions.

a) USB ports shall be able to provide at least 0,5 A at all simulated battery voltages.

b) \oltage requirements when the port is operating at a current less than of, equal to 0,5|A or
95 % of the advertised current (or a power less than or equal to 95.%) of the adverfised
power), whichever is greater:

1) Minimum steady-state voltage: 4,5 V at all simulated battery.voltages except the|low-
battery voltage; 4,25 V at the low-battery voltage.
4) Maximum steady-state voltage: 5,5V

c) Moltage requirements when the port is operating at a ¢urrent (or power) greater than the
current (or power) specified in b):

1) No minimum steady-state voltage requirement

D)

) Maximum steady-state voltage: 5,5 V
5.3.6.4.2 Exceptions

In the special case that a product has atieast two USB ports and at least one of these ports
meefs all the requirements of 5.3.6.4:1¢the other port may be designed to provide a voltage
that gxceeds 5,5 V. The maximum steady-state voltage of this port shall not exceed 6,0 V under
any {est conditions and shall comply’with all other requirements of 5.3.6.4.1. The user mgnual
shalllinclude a description of the difference between the two ports, indicate which port is higher
voltage, provide a way to identify each port, and state that not all devices will be compa3tible
with fthe higher voltage port.

The minimum steady-state voltage requirement at the low-battery voltage, specified in 5.3.6.4.1
b) 1], may be waived if the port behaviour is described in the user manual in a way that is
meahingful to a.typical user. If this requirement is met, the port may turn off at the low-bdttery
voltage or operate with an output voltage less than 4,25 V.

EXAMPLE'_If the port does not function when the battery is low, the following language could be used: "Whgn the
batteny.is{low, the USB port will turn off, but the lights will continue to work."

5.3.6.5 Ports powered directly from a PV module

Ports that are powered directly from a PV module (without a battery) can be tested by supplying
power to the PV input using the apparatus from the solar charge test of IEC TS 62257-9-5 to
simulate the PV module performance at TMOT (50°C and 1 000 W/m2). All functionality
requirements that would normally apply at the typical battery discharge voltage shall apply
under these conditions. These ports can also be tested using natural sunlight or a solar
simulator meeting the requirements of IEC 60904-9 class BBB.

If the product advertises that a mobile phone or other appliance can be charged directly from
the PV module, the PV module output should be considered a "port" and should be evaluated
in accordance with this subclause.
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5.4 Lumen maintenance

When tested according to IEC TS 62257-9-5, the lumen maintenance of all lighting appliances
that are required to be assessed for light output aspects shall meet one of the following
requirements:

e at2 000 h, average relative light output of all samples shall be greater than or equal to 90 %
of the initial light output with only one sample allowed to fall below 85 %, or

e at 1000 h, all samples shall maintain greater than or equal to 95 % of the initial light output.

The lumen maintenance requirement may be assessed using a 2 000 h test or the expedited

metrmmmwmmade
at 1 P00 h, the test may be terminated at 1 000 h or may continue to 2 000 h with no,further

verdict.

The LM-80 test is intended as a way to expedite products entering the market@nd shall npt be
used for renewal or market check method (MCM) tests.

For products that undergo 500 h tests (LM-80 tests, renewal tests, MCM/primary check tgests,
accelerated verification method (AVM) tests), all samples at 500 h shall maintain greater|than
or equal to 95 % of initial light output. If a product fails the 500 h“est, it shall be retested|with
addifional samples for the full 2 000 h. The number of samples tequired for the retest depgnds
on the product size categories described in 4.2.2. Size A products shall be retested with six
samples and size B products shall be retested with four samples.

NOTH In IEC TS 62257-9-5:2018 the 2 000 h test is describedfin)Clause J.4 and the LM-80 test is descriljed in
Clausg J.6.

5.5 | Health and safety
5.5.1 AC-DC power supply safety

Any lincluded AC-DC power supply shall carry a recognized consumer electronics safety
certification with accompanying valid documentation.

NOTH UL and CE markings are comnton electronic safety approval markings found on AC-DC power supplies
relevgnt to off-grid lighting produets;\The UL and CE markings on these AC-DC power supplies typically inglicate
compliance with the UL 1310 and-/EC 60950-1, IEC 62368-1, or IEC 60335-2-29 safety standards, respecfively.
Other| safety approval markings, such as China Compulsory Certificate (CCC) and TUV, are also found on AC-DC
powef supplies relevant to stand-alone renewable energy products. CCC and TUV markings on these AC-DC power
supplies indicate compliance/with the GB 4943 and IEC 60950-1 safety standards, respectively, though IEC 60[50-1
is beihg replaced by IEC_62368.

A test certificate-and/or test report shall be provided showing that the included AC-DC ppwer
supply has Been tested against the appropriate safety standards and that the test result$ are
currgnt andvalid. The certificate or report shall be prepared by a laboratory that| has
demonsirated competence, metrological traceability, and impartiality, for example by
accregditation to ISO/IEC 17025 by an ILAC MRA signatory.

5.5.2 Hazardous substances

Batteries shall not contain mercury or cadmium at levels greater than trace amounts (0,0005 %
mercury and 0,002 % cadmium by weight).

NOTE This requirement is generally assessed through manufacturer-supplied information. Batteries that are not
nickel cadmium (NiCd) typically meet this requirement. This requirement is harmonized with Directive 2006/66/EC of
the European Parliament and of the Council of the 6 September 2006 on batteries and accumulators and repealing
Directive 91/157/EEC (the European Commission Battery Directive).
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5.5.3 Circuit and overload protection

All ports shall pass the output overload protection test of IEC 62257-9-5. Ports shall include
overcurrent protection to prevent irreversible damage to the system. The overload protection
device shall either completely cut off power to the port, or the circuitry shall limit the current
such that even when the load resistance is decreased, the current remains below a safe value
which does not damage the system.

The overload protection shall be easily resettable or replaceable by the user, or shall
automatically reset. If replaceable fuses are used for circuit protection, sizes shall be labelled
on the product and listed in the user manual, and, if fuses are replaceable by the user, at least

one sparefuse-shallbeincludedwith-the produst—lncludedapplancesneednot-mestthese
requjrements, unless they have ports that are intended to provide power. To be exemptéd|from
testing, a statement that the port is "not for charging" or similar shall be included at thelport, or
on the packaging or user manual.
NOTH InIEC TS 62257-9-5:2018 the overload protection test is described in DD.4.2.
Port$ that are powered directly from a PV module (without a battery) capybe tested under the
conditions defined in 5.3.6.5.
5.5.4 Wiring and connector safety
For all products, all wires, cables and connectors shall be appropriately sized for the expgcted
currgnt and voltage, and all connectors and wire joints shall be robust. This includes that all
extefnal cords provided with the product shall be capable of carrying the electric curfents
present during normal operation without exceeding 50y*C + 3 °C (measured at 25 °C £ [3 °C
ambient temperature). This requirement is primarily assessed using a declaration from the
manyfacturer.
NOTH 1 In IEC TS 62257-9-5:2018, the required manufacturer declaration is described in D.3.3.3.
NOTH 2 This requirement overrides the directioniin* IEC TS 62257-9-5 to require the manufacturer declaratiop only
for Size B products and includes an additional reguired declaration that all connectors and wire joints shall be rpbust.
5.5.5 Additional tests for PV modules
5.5.3.1 General
All PV modules (unless otherwise noted) shall meet the requirements of 5.5.5. The sample $izes
and fenewal requirements for these tests are given in Table 4. For renewal tests as descfibed
in 4.8, AVM follow-up tests as described in 4.2.3.1 b), or market check method (MCM) testp (as
described in IEC 62257-9-5), these tests are required only if specified in Table 4 or if the PV
module has changed.
Table 4 — Sample size and renewal requirements for PV tests
| _Subclause Samplesize =~ | Required for renewal Provision of IEC 61¥30
AVM follow-up, or market | (all parts) sufficient to
check method (MCM) meet requirements
tests
5.5.5.2 Wiring inspection Same as |IEC 62257-9-5 yes no
visual screening
5.5.5.3 Visual screening Same as |IEC 62257-9-5 yes no
visual screening
5.5.5.4 Durability of 1 no yes
markings and sharp edges
5.5.5.5 Screw connections |1 no yes
5.5.5.6 Breakage 1 no yes
5.5.5.7 Bending or folding |1 no no
5.5.5.8 Hot-spot endurance | 1 no yes
(size B products only)
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Outside test results to IEC 61730 (all parts) or IEC 61215 (all parts) may be provided to meet
some of these requirements. Such testing shall be conducted at a laboratory that has
demonstrated competence, metrological traceability, and impartiality, for example by
accreditation to ISO/IEC 17025 by an ILAC MRA signatory. For such testing, the sampling
requirements of IEC TS 62257-9-5 do not apply, and sample sizes shall be as specified in the
referenced standard.

NOTE The requirements of 5.5.5.4, 5.5.5.5, 5.5.5.6, and 5.5.5.8 are fulfilled by any PV module that has met the
requirements of IEC 61730 (all parts).

Subclauses 5.5.5.4 through 5.5.5.8 reference procedures in Annex B and Annex C. These
proc HIIFQQ’ as well as the contents 0f 5 5 52 and 555 ’2, are-intended-to be added-to-a-future
versijon of IEC TS 62257-9-5. If the most recent version of IEC TS 62257-9-5 includes(ofe of
the referenced procedures, the procedure in IEC TS 62257-9-5 shall take precedence, ang the
procgdure in this document shall not be used.

5.5.89.2 Wiring inspection

If thg most recent version of IEC TS 62257-9-5 includes a wiring inspegtion procedure fdr PV
cablgs, that procedure shall be used. Otherwise, the following procedureshall be used.

The fonductors connecting the PV module to the main unit (3.9.5) shall be sized to safely ¢arry
the maximum short circuit current of the module. The conducior diameter shall be measured
usinj; an appropriate instrument (e.g. callipers, micrometer, or“wire gauge); for multi-strapded
conductors, multiple measurements should be made to defermine an average diameter fofr the
bundle, or an individual strand may be measured and,thén the result multiplied by the number
of stfands. Examples of maximum ratings are given-in/Table 5. The determination of whéether
the wire is sized safely is ultimately at the test labaratory's discretion.

Table 5 — Examples of maximum current ratings

Wire size Wire size Example current rating
American wire gauge (AWG) mm?2 A
18 0,82 11,4
16 1,31 14,7
14 2,08 20,5
12 3,31 24,6
10 5,26 32,8

NOTIE The example,maximum ratings are referenced from ANSI/NFPA 70:2017, Table 310.15(B)(16), assumming
multj-conductor insulated cable at an ambient temperature of 50 °C and a conductor temperature of 90 °C. These
valups are pravided for general guidance. To provide strict safety requirements, the insulation temperature limit,
thichness, thermal conductivity, air convection and temperature should all be taken into account. Further, these
valups only take into account the current-carrying capacity. To minimize voltage drop, good practice warrantg the
use pfiarger diameter conductors (for example, the use of 2,5 mm? wire to carry 7 A).

5.5.5.3 Visual screening

During the visual screening described in IEC TS 62257-9-5, any of the following visual defects
identified in the PV module shall be included in the deficiency score calculated during the
internal inspection. These deficiencies are not classified as functionality deficiencies and
should be treated similarly to soldering, wiring, and fixture deficiencies. If any hazards or
immediate safety issues are present, these safety issues should be treated similarly to those
identified during the internal inspection and the product's workmanship quality shall be noted
as poor.

a) broken, cracked, or torn external surfaces, including superstrates, substrates, frames and
junction boxes;
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b) bubbles or delaminations forming a continuous path between the electric circuit and the
edge of the module;

c) bent or misaligned external surfaces, including superstrates, substrates, frames and
junction boxes to the extent that the operation of the module would be impaired:

d) loss of mechanical integrity, to the extent that the installation and/or operation of the module
would be impaired;

e) module markings (label) are no longer attached or the information is unreadable.

NOTE 1 In IEC TS 62257-9-5:2018 the deficiency score and workmanship quality is described in F.4.3.c).

NOTE_2__Guidance regarding deficiencies that could pase safety issues for PV modules was derived from

IEC PAS 62257-10 and IEC 61730-2.

If the visual screening procedure in a future version of IEC TS 62257-9-5 contradictg the
requjrements of this subclause, the requirements of IEC TS 62257-9-5 shall take-precedepce.

5.5.9.4 Durability of markings and sharp edges

All BV modules that are not integrated into other components shall méet‘the requirements of
the fpllowing tests as described either in IEC 61730-2 or in a future yersion of IEC TS 6225%7-9-
5, or|in Clauses C.2 and C.3 of this document.

a) Durability of markings.

b) Jharp edge test.
5.5.4.5 Screw connections

Any PV modules with screw connections intended\to be used at the time of installation shall
meel the requirements of the screw connection test defined in IEC 61730-2, a future versipn of
IEC 'S 62257-9-5, or Clause C.4 of this document.

5.5.5.6 Breakage

All BV modules that are not integrated into portable components (i.e. modules that ar¢ not
subjgct to the drop test described in'IEC TS 62257-9-5) shall pass the module breakage tgst of
IEC 1730-2 or the impact test.described in a future version of IEC TS 62257-9-5 or Clausg C.5
of th|s document.

5.5.9.7 Bending or\folding

All PV modules thatare designed or advertised to be flexible or foldable shall pass a berjding
or fdlding test/described in a future version of IEC TS 62257-9-5 or in Clause C.6 off this
document, except that modules that are mounted or integrated into a component in a way| that
they [wouldsnet be flexed or folded during installation or use do not need to undergo this tegting,
regafdless’/of whether the module itself is flexible or foldable.

5.5.5.8 Hot-spot endurance (size B products only)

All modules with rated power (at STC) greater than 10 W shall pass one of the following hot-
spot endurance tests:

a) the hot-spot endurance test of IEC 61730-2 or IEC 61215-2;

b) the partial shading test specified in a future edition of IEC TS 62257-9-5; or

c) if the most recent edition of IEC TS 62257-9-5 does not specify a partial shading test, the
partial shading test for photovoltaic modules described in Annex B of this document.
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5.5.6 Requirements for systems with large PV modules or arrays

If a product includes a PV module or array with maximum power greater than 240 W, open-
circuit voltage greater than 35 V, or short-circuit current greater than 8 A, the module and other
components in the system, as appropriate depending on the design of the product, are subject
to the following additional requirements:

a) PV modules shall meet the requirements for class Il modules in IEC 61730 (all parts).

b) All components intended to be directly connected to the output of the PV module shall meet
the requirements of IEC 62109-1 or UL 1741. Typically, this requirement applies to the main
control unit.

c) jny component intended to be connected to an electrical output of components to whi¢ch b)

pplies shall meet the requirements of IEC 62109-1 or another applicable standard ((e.g.
UL 1741 or the relevant part of IEC 60331) assessing protection from fire and el€gtric shock,
unless the circuit to which the component is connected meets the requiremenis of
IEC 62109-1 or another applicable standard for protection in case of direct{¢ontact.

If a product is intended to be used with multiple PV modules in series or patallel, regardlegs of
whether the PV modules are included with the kit, requirements a) throtgh'c) shall apply if the
total|power, open-circuit voltage, or short-circuit current of the combination can exceed 240 W,
35 V| or 8 A respectively.

If oufside test results are provided to meet this requirementsthe testing shall be conducte¢d at
a laforatory that has demonstrated competence, metrological traceability, and impartiality, for
example by accreditation to ISO/IEC 17025 by an ILACAMRA signatory.

5.6 | Battery requirements
5.6.1 Provision of battery specification sheets

A baltery specification sheet from the battery manufacturer, showing at a minimum acceptable
deeq discharge protection and overcharge protection thresholds, shall be provided fqr all
battgries. Additionally, companies shall'declare the battery chemistry and provide a safety|data
shedt (SDS) or similar documentation to support the declaration for all batteries in the sydtem.
For lithium-based batteries, thendeclaration of the chemistry shall state the specific matgrials
used, such as "lithium cobalt oxide" or "lithium iron phosphate." A generic term such as "litium-
ion" [s not sufficient.

5.6.2 Battery charge control

All batteries shall be protected by an appropriate charge controller that prolongs battery lifg and
protgcts the safety of the user. All tested samples shall meet the requirements outlined bglow.
Charge contfolis evaluated according to IEC TS 62257-9-5. Included appliances with battgeries
shall also-meet these requirements.

The 'innn dler\hargo nrotection \/r\l'fago measiired ar‘r\nrrllnn to lEC TS 62257.9.5 shall not be

less than the minimum value given in Table 6 or the value speC|f|ed by the battery manufacturer,
whichever is less. The deep discharge protection voltage for nickel-metal hydride batteries shall
not exceed the maximum value given in Table 6 or the value specified by the battery
manufacturer, whichever is greater.

The overcharge protection voltage measured according to IEC TS 62257-9-5 shall not exceed
the maximum value given in Table 7 or the value specified by the battery manufacturer,
whichever is greater. The overcharge protection voltage for lead-acid batteries shall not be less
than the minimum value given in Table 7 or the value specified by the battery manufacturer,
whichever is less. The test laboratory should discontinue the test if the cell temperature exceeds
the value given in IEC TS 62257-9-5 or the value specified by the manufacturer, whichever is
greater.
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The following exceptions are permitted for nickel-metal hydride (NiMH) batteries:

e For NiMH batteries with only one cell in series, there is no requirement for deep discharge
protection voltage.

e |If the product meets the requirements of the passive overcharge protection test of
IEC TS 62257-9-5, there is no overcharge protection voltage requirement. (There is no
passive overcharge protection test for any other battery type.)

Components with output ports shall have active deep discharge protection. Passive deep
discharge protection is permitted for components without ports.

NOTH1 InIEC TS 62257-9-5:2018, charge control is evaluated in accordance with Annex S, Annex M and/or(Jlause
FF.9.|Passive overcharge protection is defined in [IEC TS 62257-9-5:2018, S.4.4.

Table 6 — Default battery deep discharge protection voltage specifications

Deep discharge protection voltage
Battery type V/cell
Recommended Minimum Maximum
Lead-acid 22,00 1,95 --
Lithipm-ion = 3,00 2,95 --
Lithium iron phosphate 22,50 2,45 -
Nickel-metal hydride =1,00 0,95 1,10

NOTIE The recommended values for lead-acid batteries c@rrespond to a depth of discharge (DoD|) of
approximately 50 %, which is recommended to improve the cytle life of the battery. In practice, the recommenfded
leve| of deep discharge will vary according to the design of the\battery and the desired cycle life. The recommended
valups for other battery types are designed to protect the battery from damage.

Table 7 — Default battery overcharge protection voltage specifications

Overcharge protection voltage
Battery type V/cell
Recommended Minimum Maximum
Lead-acid = 2,40 2,35 2,45
Lithitm-ion <4,20 -- 4,25
Lithipm iron phosphate < 3,65 -- 3,70
Nickiel-metal hydride <1,45 -- 1,50

For PAYG systems, appropriate battery protection shall remain active regardless of whether

t bled Fal bled stat T idd t batt d ]
the d ystem isinan-enabled or disabled stateTo avoi amage-toa battery ||r|ng ong term

ro—orerHrer

periods of non-payment disabled system status, the solar module shall be able to charge the
battery even if the product is in a disabled state. This requirement may be waived for products
using lithium-based batteries if the product is designed to protect the battery from damage when
not charged for extended durations (i.e. up to one year). The design shall also ensure the
product can still safely charge when payment is made, and the charging system is reconnected.
The preventive measures shall address both the discharge to operate the product and the self-
discharge of the battery and shall prevent the battery from being charged if it has been
discharged to an unsafe voltage.

NOTE 2 Allowing a lithium cell to discharge below 0 % state of charge can cause the anode's copper foil to dissolve
and redeposit, forming conductive bridges from the anode to the cathode. If the damaged cell is then recharged,
these bridges can cause internal short circuits that can initiate thermal runaway leading to explosion. Recharging a
lithium cell after it has discharged below 0 % can be unsafe.
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5.6.3 Specific requirements for lithium-based batteries
5.6.3.1 Safety standards

All lithium batteries, including those in appliances, shall meet the requirements of a standard
for safety during use. Test reports shall cover both the individual cell and the fully assembled
battery pack. Test reports shall be prepared by a laboratory that has demonstrated competence,
metrological traceability, and impartiality, for example by accreditation to ISO/IEC 17025 by an
ILAC MRA signatory.

a) Batteries used in portable applications shall meet either IEC 62133-2, UL 62133, or the

combination of UL 1642 and UL 2054. For this purpose, portable applications are defined
ds easily hand-carried devices (such as forches/flashlighis, battery-powered radios, mpbile
ghones and tablets). Any components that would be subject to the drop test as deseribed
in Figure 2 shall be considered portable applications.

b) Hatteries that are not intended to be used in portable applications (i.e. used{in statignary
pplications), but are used in a component with a mass 18 kg or less shall‘meet either|.

Q

1) the requirements of a) or
) the requirements of both of the following:

N)

i) either the United Nations Recommendations on the transport of dangerous gqods:
manual of tests and criteria or IEC 62281, and

i) either IEC 62619 or UL 1973

c) Batteries used in a component with a mass greater than 18 kg shall meet the requirements
of IEC 62619 or UL 1973.

The [18 kg mass threshold includes the battery and/any housing or component in which| it is
intedrated, but does not include external system~\components (e.g. a separate solar mqdule
included with the system).

NOTH 1 The 18 kg threshold is derived from the scepe*of IEC 61960-3:2017.

NOTH 2 The United Nations Recommendations.en“the transport of dangerous goods: manual of tests and cfiteria
is oftgn referenced as UN 38.3.

5.6.3.2 Overvoltage protection-for individual cells

All llthium batteries, including-those in appliances, shall have overvoltage protection for
indivlidual cells or cell blocks_{see 3.5). This protection may be part of the battery pack of the
component in which thetbattery is installed. The overvoltage protection limit for an indivjdual
cell shall be as specified:by the battery manufacturer. In the absence of manufacturer-spegified
valugs, the overcharge“protection voltage in Table 7 may be used.

NOTH 1 The productiof the individual-cell overvoltage protection limit (specified by the battery manufacturef) and
the number of cells or cell blocks in series can be greater than the maximum charging voltage for the battery|pack.
For example, for.a four-cell battery pack, the maximum charging voltage could be 14,2 V (3,55 V per cell) and the
overvpltage-protection voltage could be 3,8 V. (These values are presented as an example and are not intended as
a recommendation.)

The Tequirtement formdividual-cetl—overvoltage protection may  be assessed through
manufacturer declaration. To the degree possible, the results of the visual screening should be
used to verify that the appearance of the battery pack and circuitry is generally consistent with
the declaration.

NOTE 2 There is no test procedure to evaluate individual-cell overvoltage protection in IEC TS 62257-9-5:2018.

EXAMPLE 1 The following case would suggest that the battery pack and circuitry are not consistent with the
declaration, so it is possible the battery does not meet the requirements of this clause: Consider a product with a
lithium-ion battery having four cells in series. If the manufacturer's declaration states that individual cell protection
is provided on the main unit PCB, but there are only two wires connecting the PCB and battery, then individual cell
protection cannot be on the PCB as described. It could be internal to the battery pack or absent entirely.

EXAMPLE 2 In this case, the battery pack and circuitry are not consistent with the declaration, and the battery
cannot meet the requirements of this clause: Consider the same product as example 1, but the manufacturer states
that the individual cell protection is internal to the battery pack. However, the test report states that the battery pack
does not contain an internal PCB. In this case, there cannot be individual cell protection, and the product is not as
described.
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5.6.4 Battery durability
5.6.4.1 Requirements
The following batteries shall meet the battery durability requirement:

e Batteries in main units (3.9.5);

e Batteries that supply power to lighting appliances other than accessory lights as defined in
4.5.2.

For these batteries, the average capacity loss shall not exceed 25 %. If the sample size is at
|ea3 fUul, Mo 11uTre “Idll Ul bdlllpiU b;ld“ iIdVU d bdpdbiiy iUbb glUdiUl “Idll 35 n/é), fU“UWiIIJ the
battgry durability storage test as defined in IEC TS 62257-9-5. If the sample size is less|than
four,[no sample shall have a capacity loss exceeding 35 %.

NOTH InIEC TS 62257-9-5:2018 battery durability is evaluated according to Annex BB.
5.6.4.2 Exceptions
The following batteries need not meet the requirements of 5.6.4.1:

. looded lead acid batteries that are shipped dry.

pquirements of the type tests specified in IEC 61427~1, provided that the testing is
onducted at a laboratory that has demonstrated compétence, metrological traceability| and
impartiality, for example by accreditation to ISO/IEC17025 by an ILAC MRA signatory|.

F

e Lfithium iron phosphate batteries that have been testéd-according to and meef the
r
e

NOTH InIEC 61427-1:2013, the type tests are listed in 9.1,
5.7 | Quality and durability
5.7.1 General

All applicable quality and durability requirements are extended to PAYG components, sugh as
remqte-entry keypads, integrated circuits, and any other hardware systems that are inclpded
with the product.

All applicable quality and durability requirements are extended to appliances included with the
product. As noted in 4.2, some quality and durability requirements may be waived for [non-
lighting appliances that,¢an be proven to meet other relevant standards.

5.7.2 Physicalland water ingress protection
5.7.3.1 Testing and sampling requirements

IP Cpdes-may be estimated according to IEC TS 62257-9-5. All testing to meet the requirenjents
of 5]7 2shall be performed on samples that have been obtained according to the sampling
requirements of IEC TS 62257-9-5.

NOTE IEC 60529 does not have a random sampling requirement. Therefore, this requirement generally cannot be
satisfied by a manufacturer-provided IEC 60529 test report.

5.7.2.2 Physical ingress protection

All components that contain electronics or electrical connections shall meet the requirements
in Table 8.
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Table 8 — Physical ingress protection requirements

Component category as defined in 3.7

Required physical ingress protection level

Fixed outdoor

IP5X

Either IP3X, or

All PV Modules
IP2x plus technical protection
Others IP2X
5.7.2.3— Water protection
5.7.4.3.1 Water protection requirements

All cbmponents that contain electronics or electrical connections shall meet theCrequirements

in Tgble 9.

As shown in Table 9, the component category will place the product or,component into o

five |protection levels:

no protection, occasional rain, frequent rainy

permanent ro

ne of
bftop

instdllation for PV modules, or permanent outdoor exposure. There-are three different water
protgction compliance pathways to meeting the required protection Tevel for each compdgnent

category:

¢ The most straightforward alternative is to meet the IP Code appropriate for the catego
In a second alternative, the totality of the product's.design and construction as it relat
protection from water is evaluated to determine ifthe technical protection level is equiv
to that of a product with the required level of water protection. The process of determ
whether a component has adequate technical\protection to meet a given protection catg
i$ described in IEC TS 62257-9-5.
NOTE 1 In IEC TS 62257-9-5:2018 the process for determining the technical level of water protect
described in Annex V.

Fy .
bs to
alent
ning
gory

on is

from

=

NOTE
comp

h the third alternative, clear messages to the consumer about the degree of protection
ater are presented in a water‘protection warning label as described in 5.7.2.3.2.

bnent is at least 3 m in length.

Table 9 — Water protection requirements

Conjponent category

Required water protection level

Fixed indoor @ No requirement
Occasional rain, which requires meeting one of:
e |IPX1, or

Portpble,separate

e technical protection, or

e awarning label

Portable integrated .

Frequent rain, which requires meeting one of:
e IPX3, or

IPX1 plus technical protection, or

e |IPX1 plus a warning label, or

e technical protection plus a warning label

Fixed outdoor

Permanent outdoor exposure, which requires meeting IPX5

PV modules

Permanent rooftop installation, which requires meeting one of:
. modified IPX4 as defined in IEC 62257-9-5, or

e |EC 61215 (all parts), or

e technical protection

a

Remote controls that do not include built-in lights or radios and are associated with fixed-indoor components

need not meet water ingress requirements even if the remote control is portable.

2 Component categories arendefined in 3.7. As specified in 3.7.3, the PV module cable of a portable separate
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5.7.2.3.2 Water protection warning label
5.7.2.3.2.1 General

If an option is chosen that requires a warning label, the warning label messages shall meet the
following requirements.

The overall requirement is that the communication strategy shall be designed and implemented
so that a typical user understands both the degree of protection from water for the product and
what they should do to maintain the product in an instance of water exposure. This information
can be included as a label or be printed on the packaging or in the user manual.

Furtblner, contradictory information (e.g. that the product is resistant to water, is watefpropf or
can be used outdoors) shall not be included on the packaging or in any marketing materigls of
othef media. This includes all written, graphical, internet, and spoken information;

The pgeneral design requirements are as follows:

a) The basic, unambiguous messages shall accurately describe:

1) the degree of protection the product is afforded by its enclostre and other systems|(e.qg.
"designed for indoor use" or "should not be exposed to rain™), and

4) steps a consumer should take to drain or dry the produdet;if it does get wet.

b) The labels or instructions shall have at least the same-style and prominence as the ¢ther
messages on the packaging or in the users' instructions. The following requirements shall
be followed:

1) The instructions or label shall be placeduxin®at least one prominent location on the
packaging, in the users' manual, or on otherinformation inside the package, such ap the
warranty card.

The instructions or label shall include-both graphical and text elements.

D N
~

) The text and graphic elements shall be simple and understandable.

D
~

The instructions or label shatlbe in an appropriate language for the intended marklet. It
is strongly recommended to'include one label in English (or the "official" language gf the
country, e.g. French or_Hindi in many areas) and another in a regionally common
language (as appropriate).

{n
~

Use sufficient contrast between the text and graphics with the background so thaft the
text and graphics-are clearly legible.

d) The label or'instructions shall be sized such that:
i) thetext'is at least 10 point font;
ii) the-graphic elements are clearly visible;

iii)_the size of the label is at least 10 cm?;

i\/) the label is conspicuous and takes up at least 2.5 % of the area of the surface gf the

packaging where it appears.

5.7.2.3.2.2 Recommended consumer label placement

The label or instruction should be placed on the outside of the package in at least one prominent
location. The bottom of the box or package is not prominent. This is not a requirement, but it is
strongly suggested to appropriately inform consumers before the sale.
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5.7.2.3.2.3 Example label

An example label is shown in Figure 1; each manufacturer is encouraged to design their own
label or instruction but it is permitted to use the one provided herein.

O Designed for Indoor Use

X May be Damaged by Water

If exposed to water, dry in the sun

-2

IEC
Figure 1 — Example water protection warning\label or instruction

5.7.3 Drop test requirements

All gomponents advertised or designed to be used while carried shall pass the drop| test
described in IEC TS 62257-9-5. Other compenents shall be subject to the drop tegt in
accordance with the decision rules described,in Figure 2. Passing thresholds are described
beloy. Fixed-indoor components that are designed to be permanently secured are not supject

to the drop test.
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Is the component advertised to be used Start
while it is carried? Advertisements
include words or pictures depicting the

component being used while walking. ~

IEC 62257-9-8:2020 © IEC 2020

Yes _~“Advertised to be used

while carried?

A component is defined as
portable in IEC 62257-9-5

A component designed only to
be permanently secured has
features such as slots or holes
for mounting, includes required
mounting hardware and has
directions for mounting.

A component designed only to
be permanently secured does
not have features that imply it
could be carried while using.

No

Hand
mass
If the

At le

Y

les on components-that are not considered "portable" according to IEC 62257-9-5 or on components
of 3 kg or more _are_assumed to be included to allow ease of installation or relocation of the componenf
e components.are‘not advertised to be used while carried, they need not undergo the drop test.

Figure 2 — Decision process to determine
whether or not a component is subject to the drop test

if there are t
_ 7| components (energy source|
-7 energy storage, lighting))in

single unit.

Portable according to
|IEC 62257-9-57

Does the
component have
a mass less than
3 kg?

No

Yes

Is the
component designed tobe
permanently secured
only?

No Action

IEC

vith a
only.

st five aut of six qnmlnlpc of Iighfing components (nthpr than accessory Iightq as de

ined

in 4.5.2) shall be functional after the drop test. If fewer than six samples are tested, all samples
shall remain functional. Regardless of sample size, no dangerous failures are permitted.
Dangerous failures are defined as those which can expose the user to physical harm, such as
harmful chemicals, heat (e.g. from an electrical short or fire), or sharp materials (e.g. broken
glass).

For the purpose of the drop test, lighting components are defined as lighting appliances,
components containing a built-in lighting appliance, and power control units used to power a
lighting appliance.

Sample sizes required for the drop test are defined in IEC TS 62257-9-5 and are based on the
type of test and type of component.
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For non-lighting appliances (including accessory lights as defined in 4.5.2) and power control
units that do not supply power to lighting appliances, the modified drop test requiring only two
drops per sample shall be used as described in IEC TS 62257-9-5. For tests with a sample size
of four to six, all but one sample shall be functional after the test. For sample sizes less than
four, all tested samples shall be functional. Regardless of sample size, no dangerous failures
are permitted.

NOTE 1 Non-lighting appliances include components such as battery-powered radios, fans, razors and accessory
lights.

NOTE 2 In IEC TS 62257-9-5:2018 the drop test is defined in Annex W and the specific requirements for the
modified drop test for portable non-lighting appliances are described in W.4.1.5 a) 2).

NOTH 3 Although power control units are included in these requirements, power control units witheut built-in
applignces that are not advertised to be used while carried typically will not be tested as the decisiof“process in
Figure 2 will typically result in "no action" for these components.

5.7.4 Soldering and electronics quality

The pystem and any included appliances shall be rated "good" or "fair" forworkmanship quality
as defined in IEC TS 62257-9-5. No more than one sample shall fail o function when initially
evalliated.

NOTH InIEC TS 62257-9-5:2018 the workmanship quality assessment is defined in F.4.3.5.
5.7.9 Switch, gooseneck, connector, and moving parts'durability

Thegde tests are conducted according to IEC TS 6225729-5. Mechanisms expected to be lused
regularly shall be functional after 1 000 cycles on allfested samples. Mechanisms expectg¢d to
be used primarily during installation shall be functional after 100 cycles on all tested samples.

Mos{ switches and connectors are consideréd to be intended for regular use. Mechanjsms
expected to be used primarily during installation are limited to only a few cases, such as:

>

o safety disconnect switch or circuit’ breaker that is turned on after installation and|only

urned off for maintenance.

[ ]
) —

onnectors dedicated to lighting appliances that are specifically designed and explicitly
tated to be for permanentinstallation and are not intended to be relocated after installgtion.

> _n

moving part that will be fixed in place during installation so that it cannot be moved again.
5.7.6 Strain relief durability

All cables attached\to any included component, e.g. PV module or light point, shall pass a dtrain
relief test in aceordance with IEC TS 62257-9-5.

5.7.7 Outdoor cable durability (size B products only)

For bi B—products—at— al-be—outdoo ated—and— N/ resigtant.
Outdoor cables are defined as any cables intended to be used outdoors, such as the cable to
the PV module or cables connecting components that are installed outdoors. Compliance is
primarily determined based on manufacturer declarations and documentation provided by the
manufacturer, though market check testing may be used to verify any claims.

As part of the testing process, manufacturers are required to sign a declaration form that
includes the following statement: "All cables intended to be used outdoors, such as cables
connecting the PV module, are appropriately protected against UV radiation and water ingress."

Manufacturers are also required to provide supporting documentation. Approved documentation
includes one or more of the following:

a) Certifications indicating that the cable meets a recognized PV cable standard such as
IEC 62930, EN 50618, UL 4703, UL 854, or an equivalent standard.
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b) Certifications indicating that cables have been evaluated for outdoor use and are resistant
to damage from sunlight and water exposure. For instance, the cable is UL listed, and the
listing indicates that the cable is suitable for use outdoors. Other similar listings can also be
appropriate.

c) Independent laboratory test results indicating that the cable jacket material is resistant to
damage from sunlight and water exposure

1) For sunlight resistance: UL 44:2018, 5.15.2; ISO 4892; the sunlight resistance test of
UL 1581; the weather (sunlight) resistance test of UL 2556; HD 605/A1; or an equivalent
test method.

2) For water resistance: some form of wet/damp heat testing, such as that described in
[EC 60068-2-78, UL 493, ISO 4892, or an equivalent test method.

able specification sheets confirming that the cable jacket material is appropriate \fo use
utdoors, which includes being resistant to damage from both sunlight and watéer|exposure.
his documentation can include material specification sheets from the cable mianufacturer,
olymer masterbatch information, technical publications detailing polymer weather
psistance, and/or technical specifications for polymer additives used to/protect the material
om outdoor exposure damage.

d)

he following are examples of acceptable cable jacket materials and additives:

o - ST 40 O

) Thermoplastic materials
i) PVC with 22,5 % by weight carbon black additive.
i) Polyethylene with =2 2,5 % by weight carbon black additive.
iii) PVC or polyethylene with an approved UV-resistant polymer additive

iv) PVC or polyethylene with independent laboratory test results indicating that the gable
jacket material is resistant to damage frent sunlight

N
~

Thermoset (cross-linked) materials

i) Styrene-butadiene rubber (SBR)

i) Silicone rubber

iii) Ethylene propylene diene monomer (EPDM) rubber

d) Thermoplastic elastomers (TPE), also called thermoplastic rubbers (TPR)

4) Additives for polymers;:such as octabenzone, formulated to protect the jacket material
from damage due to sunlight exposure. These additives should be used according tp the
manufacturer's ditections. These additives meet the requirement for sunlight exposgure,
but resistance~to” damage from water exposure shall be addressed using ano¢ther
measure.

NOTH 1 The cable jacket is the outermost layer of material of an insulated wire or multi-conductor cable. The |acket
can be separate~ffom individual wire insulations, or it can serve as both the insulation and the outer jacke}. The
jacke{ is exposed-to sunlight and water when the cable is used outdoors.

NOTH 2/ JnlEC TS 62257-9-5:2018 the required manufacturer declaration is described in DD.3.3.3.

NOTE 3~ Size B is defined In IEC TS 62257-9-5 and described in this document in 4.2.2.
5.7.8 PV overvoltage requirement

The product shall have sufficient protection from PV overvoltage as determined by the PV
overvoltage protection test of IEC TS 62257-9-5. For ports with a nominal port voltage of 5V,
the allowable port voltage limit shall be no less than 6,0 V, notwithstanding any lower limit listed
in [IEC TS 62257-9-5. Allowable port voltage limits for 6 V and 12 V ports are as listed in
IEC TS 62257-9-5. If the allowable port voltage limit for a port is not listed in IEC TS 62257-9-5,
the allowable port voltage limit shall be 1,316 7 times the nominal voltage of the port (e.g. the
limit for a 9 V port would be 11,85 V).

NOTE 1 In IEC TS 62257-9-5:2018 the PV overvoltage protection test is described DD.4.3. This test is used to
verify that if the battery is disconnected or isolated, the system will not be damaged, the PV open-circuit voltage will
not be present on load terminals, and the load terminals will maintain a voltage that is safe for their intended uses.
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NOTE

2 The constant 1,316 7 is the ratio of maximum allowable voltage to nominal voltage defined in

IEC TS 62257-9-5 for 6 V and 12 V ports.

The PV overvoltage protection requirement is not applicable to ports that are powered directly

from

5.7.9

a PV module (without a battery).

Miswiring protection requirement

The product should be designed to prevent improper connections. The product shall pass the
miswiring protection test of IEC TS 62257-9-5. (If, during the miswiring test procedure, no
possible incorrect connections are identified, the product is considered to pass the test.)

NOTE
the ug
rever

5.7.1

All g
subd

All

In IEC TS 62257-9-5:2018 the miswiring protection test is described DD.4.1. This test is used to ensuye that
er interface is designed to prevent improper connections. The test also assesses cases in which-improper or
ed connections can easily be made and ensures that they cause no damage to the system or harm\to the user.

0 Requirements specific to systems with non-plug-and-play connections

roducts other than plug-and-play products (3.12) shall meet the réquirements off this
lause.

lectrical connections, other than permanently installed connections made at the tinpe of

instdllation, shall be made using plug-and-socket connectors without the use of tpols.

Per
scre

similpr methods, provided that the following requirements are met:

e Tl

d

n

anently installed connections that are made at the time<f installation may be made|with
terminals, spring or lever-actuated terminals, quick disconnect (blade) terminalg, or

he connection is straightforward to make, proyides a good quality electrical connegtion,
nd does not require technical expertise to«make, such as wrapping wire in a spegcific
irection, soldering, or crimping in the fieldx*Eor example, the following connections ghall
ot be used:

Alligator (crocodile) clips;
Connections made in the field thi@t require soldering or crimping;

Screw terminals or binding posts in which the wire is wrapped around the screw| and
held in place with the screw head or nut, rather than being clamped between two plates
or washers. For instance)'some binding posts have a hole to insert the wire; in others
the wire needs to be wrapped around the post. The latter type requires slightly more
care to make a good connection; those that require wrapping the wire are thereforg¢ not
permitted.

Twist-on wiré ¢onnectors (wire nuts) or wires twisted together.
dequate ipstructions are provided for making each type of connection, including:
A listl(of)all required tools.

Sdafficient instructions, including illustrations, to make each type of connection so that it
will be safe and reliable.

e After installation, all terminals, other than connections on the charge controller, shall be

insulated so that no live electrical parts can be contacted or shall be enclosed in a way that
the component would meet IP2X (i.e. a 12,5 mm probe cannot enter the enclosure where
the terminals are located). In the case of battery terminals, only one terminal is required to
be insulated.

Connectors on charge controllers need not be enclosed or insulated, but shall be designed
in a way to minimize the potential for short-circuiting, such as with plastic dividers.
Additionally, the leads from the battery to the charge controller shall have short circuit
protection, which will be assessed by inspection. This protection shall be located as close
to the battery as practical.

Overcurrent protection for the PV module or array shall meet the requirements of IEC 60364-
7-712:712.43 unless all of the following criteria are met:
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— The potential maximum current from all sources (the entire array) does not exceed the
ampacity of the conductors.

— The battery or load is incapable of back-feeding power to the array.

— The array has no more than two identical modules (or series-connected strings of
identical modules) wired in parallel.

All terminals for loads are considered ports and are subject to the ports and protection tests
and standards, which include overload protection (5.5.3) and PV overvoltage (5.7.8). The
entire product is subject to the miswiring test and requirements (5.7.9).

Adequate strain relief shall be provided for all screw terminal connections. The method for
prevding aa—relie halbe—clearlydeseribedintheinstallationin Hetons—and—i any
gquipment or devices are required (other than commonly available tools such asflat or
Hhillips screwdrivers, pliers, wire cutters, or manual wire strippers), these shall beninclided
ith the kit. Easily disconnected terminals, like blade terminals, are only permissible if
gnclosed in a way that the consumer cannot easily access the terminals during’normaljuse.

A means is provided and described in the instructions to identify wires or\cables in order to
avoid incorrect connections (e.g. colour coding or labelling of wires).

Any required tools other than commonly available tools (e.g. flat ©rPhillips screwdriyers,
pliers, wire cutters, manual wire strippers) shall be included withthe kit. Alternatively, for
ts that are exclusively installed by the company's trained and“authorized technicians, fools
eed not be included in the kit, but documentation shall bé_submitted confirming thaf the
ecessary tools are supplied to the installing technicians:

Il required materials (e.g. wire and terminals) are,pfovided with the kit, supplied t¢ the
stalling technician, or adequately specified to allow the installer to select the correct
aterials to make the connection. Note, for mos? kits, the required wire shall be included
ith the kit. For systems that are exclusively ‘installed by the company's trained| and
uthorized technicians, wire need not be included and sold with each kit. If wire i§ not
cluded with the kit, the company shall provide a sufficient sample of the wire they prgvide
to their installers for testing; the length*of the sample may be specified by the test la and
shall be sufficient to perform all of therequired tests. The wire shall be accompanied|by a

eclaration stating that the sample\is representative of the wire used in the field and| that
the wire is appropriately sized for the system. The declaration and user or installation

anual shall also specify the, wire type and maximum distance for all wires in the sygtem.

he testing laboratory shalltest the product using the minimum distance of wire fof the
Illmen maintenance test and the maximum distance of wire for all other tesfs in
IEC TS 62257-9-5.

S0 <3sw

Il connectors or terminals shall be appropriate for the wire type and size, number of wires,
rrent, voltage/and installation location. If terminals are for indoor use only, this limitation
shall be clearly indicated in the installation instructions. Connectors shall be used within
their design limits. The company shall provide specifications for connectors fron the
nnectof manufacturer upon request.

ysical

For connectors permanently installed outdoors: IP55

For connectors used indoors: no protection necessary (IP00)

Consumer information

A Warranty requirements

products shall carry a warranty that is accurately specified and consumer-facing. The

following requirements shall be followed when presenting and offering the warranty:

For size A products:

— The minimum warranty period from the time of purchase by the end user shall be at least
one year.
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e F

The warranty shall cover the entire product, including the battery.
or size B products:

The minimum warranty period from the time of purchase by the end-user shall be at
two years for the main system, including the PV module, control box, cables and |

least
ights

and the system battery. Batteries included within appliances shall have a warranty period
of at least one year. The battery warranty is assumed to include a capacity retention
figure of at least 80 % at two years, benchmarked to the advertised battery capacity.

All lighting appliances that include their own batteries (including pico-power lights) and
all non-lighting appliances, USB charging adaptors and similar accessories shall have a

warranty period of at least one year.

Note|
enco
in th

NOTH
5.8.2

All d
assuy

man

are [
labe

5.8.3

or all products:

The warranty shall cover, at a minimum, manufacturing defects that impede‘oper
under normal use and early component failure.

Btion

The consumer-facing warranty information shall explain how the consumer can access

the warranty (e.g. return the product to point of purchase/distributor/service centre

call

or SMS a number, etc.) and how the warranty will be executed (e.g.)repair, replacement,

etc.), and should advise the customer to inquire about the warranty terms pri
purchase.

br to

The consumer-facing warranty shall be available to the consumer in writing in a way| that

enables the end user to verify and understand the terms’of-the warranty prior to purc

nase.

The written information should be in a regionally appropriate language. Consumer-fgcing

warranties may be included on the product box or oma user agreement or warranty
that is easily accessed prior to purchase.

The presentation of the warranty informatien shall meet the design requiremen
5.2.3.2.

card

s in

that this is a minimum requirement, afid manufacturers and distribution partnerq are
uraged to exceed the basic protection 6ffered in these terms to differentiate their proqucts

b market.

Size A and size B are defined in IEC\TS 62257-9-5 and described in this document in 4.2.2.
Date of manufacture

roducts shall be labelled with the date of manufacture; alternatively, a serial nu

mber

ring traceability of.date of manufacture may be provided (i.e. the date need nqt be
discgrnible to consumeérs, only to those who are able to interpret the code). The da
Ifacture shall bereported with a precision of at least the month and year. If components

ackaged separately, each component shall carry these component-specific markings
may be_onthe product or the packaging.

User manual requirements (size B products only)

[ L

e of

The

For

H [»] Al 4 ] ] H Lodo ol HE Y P 2l F — ]
IZC D PpTUUUCLLS d USTIT Thiditudl olldil T TTTeTuutcTu wWillt tic prouuut. TT1C UoTh Tiiariudl

hall

present instructions for installation, use, and troubleshooting of the system. Installation
instructions shall include appropriate placement and installation of the PV module. Basic
electrical safety and system maintenance shall also be covered. Installation and operation
instructions should be presented using language and graphics that can be understood by the

typic

al consumer.

At a minimum, the operation manual shall contain graphical and/or written guidance on the
following:

e Connecting the PV module to the unit for charging.

e Instructing the user not to shade the PV module.

e F

acing the PV module surface toward sun.


https://iecnorm.com/api/?name=17c4191123399537eefa8417223ba403

- 54 — IEC 62257-9-8:2020 © IEC 2020

Making all required permanent connections.
Connecting all advertised appliances.

Interpreting the battery state-of-charge indicator or other instructions related to determining
and understanding the battery state-of-charge.

If any pre-use steps are necessary for the product to properly function (e.g. fully charge
battery before initial use, insert supplied fuse, how to operate the PAYG system), these

shall be clearly described.

If the business model of a company is to exclusively install products using trained

and

authorized technicians, then the product need not have consumer-facing installation

instrpctions. In this case, the manufacturer shall provide the training manual or instruc
given to the technicians, which shall contain the elements listed in this subclause. The prg
shall| still include a user manual covering basic operation instructions for the consumer.

NOTH Size B products are defined in IEC TS 62257-9-5 and described in this document in 4.2{2)
5.8.4 Component replacement methods (size B products only)

Size|B products shall include information regarding component replacement that meets at
one pf the following three options:

tate that components can be replaced and provide any specifications necessary for
nodule, battery, light, or fuse to function with the system (in addition to the req

Q
~

bchnician to be able to reasonably find a replacement if a key component of the sy
hils, OR

rovide directions as to how the consumer ¢an get components, including the baf
bplaced at service centres, OR

o
N—"
S T —her == p

nclude a clear consumer-facing statemefitthat the batteries and other components ar
bplaceable.

c)

—

If thg component replacement requirement is met by including a consumer-facing staten
the dtatement shall meet the design_requirements described in 5.2.3.2.

Detdliled instructions or descriptions regarding replacing components may be include
packiaging, in the user manual or user agreement.

Regardless of which\ option is used to meet the component replacement requiremen
requjred in 5.2.3,1%e), all size B products shall display a clear consumer-facing state

regafding the battery replacement that meets the design requirements described in 5.2.

Accqptable phrases are:

e Battery,is field replaceable

tions
duct

east

a PV
lired

hformation outlined in 5.2.3.1 c)). The purpose of this option is to enable a usg¢r or

stem

tery,

e not

hent,

i on

, as
ment
3.2.

o Hattery may be serviced by manufacturer

e Battery is not replaceable

Similar phrases may be accepted at the discretion of the market development programme,

government, or other entity using this document.

NOTE Size B products are defined in IEC TS 62257-9-5 and described in this document in 4.2.2.
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Annex A
(normative)

Testing of similar products

A.1 General

The following provides additional direction when determining which aspects should be asse
whe esting—two—products—that-are—similar—but-hot-the—same—as—described—in4 2
guidance is not comprehensive, but covers topics that are not intuitive or clearly descfib
IEC TS 62257-9-5. Note that the individual test procedures often include caddit
prerequisites that are not specified here and are to be observed; this list does not super
the test prerequisites defined in IEC TS 62257-9-5.

Throughout Annex A, "product A" refers to the fully tested product and "product B" refers t

ssed
This
bd in
onal
sede

b the

varignt product. Product B shall not reference results from a product that'is-found to no Ignger
mee{ the requirements of Clause 5 through market check testingcor renewal testing, as

descdribed in 4.3. Similarly, product B shall not reference results from™a product that ha
completed testing (either QTM (4.2.2), AVM (4.2.3), or renewal 1esting (4.3)) in the las
years.

A.2| Guidelines

A.2. Visual screening

All products shall undergo the visual screening described in IEC TS 62257-9-5.
A.2.2 Lumen maintenance and light output

The following provisions apply to the lumen maintenance and light output aspects:

a) If product B uses the same LED-but fewer units of that LED, and the current through
ED is not more than in the previously tested product A, the lumen maintenance of prg
B need not be tested.

b) I product B uses the_.same LED but with a lower drive current than in the previously tqg
product A, the lumen-maintenance of product B need not be tested.

c) I the LED(s) usged in product B has a different CCT or CRI, but has the same LED prg
umber as thatof the previously tested product A, the lumen maintenance of product B
ot be testéd.»To qualify for this provision, the LED(s) in product B shall be from the {
ED manufacturer, the same LED series/family, and the same LED package type.
ED(s)ir product B shall also be from an equal or higher luminous flux bin/group/rar

the/LED(s) in product A.

5 not
two

each
duct

sted

duct
heed
ame
The
k as

d) Itthe D-packagedses—more Ds—eor-a-higherdrive—currentthanintheprevioushy
product A, or the LEDs have a different product number or manufacturer than in produ
the lumen maintenance of product B shall be tested.

isted
ct A,

Exceptions may be made in cases where a company is switching LED manufacturers for a
range of products. In these instances, if the new LEDs are "equivalent" to the old LEDs, it
can be appropriate to only fully test the lighting characteristics (lumen maintenance and
light output) for a selection of the new products. Equivalence is determined by comparing
the physical dimensions, thermal resistance (junction to solder pad), forward voltage,
maximum power rating, maximum current rating, luminous flux rating, CRI rating, and CCT
rating of the old and new LEDs. When choosing which products to test, preference should
be given to products likely to have the worst-case thermal characteristics and at least one
of each new LED model should be tested. The LED power or current (per LED), dimensions
of the LED array, dimensions of the enclosure, and prior LED case temperature
measurements may be used to determine the worst-case thermal situation. If the new LEDs
are not "equivalent" for certain aspects or testing of the selected products indicates a


https://iecnorm.com/api/?name=17c4191123399537eefa8417223ba403

e)

A.2.

If a
con
con

need not be repeated unless the changes could affect the standby loss.
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significant difference in performance, further testing shall be performed to assess all
impacted products.

Light output shall be tested if the light output is expected to be less than the previously
tested product or if the advertised light output of the new product is more than what was
advertised for the previously tested product.

If the same lighting appliance is included in both products A and B, the light output, lumen
maintenance, CCT, CRI, and light distribution need not be tested for product B if the drive
current and voltage are the same for both products. The voltage to consider is the typical
battery discharge voltage for built-in appliances and the appliance operating voltage for
removable appliances as defined in [IEC TS 62257-9-5.

3 Charge controller testing

ny change is made that could impact the full-battery run time of a product,(the charge
troller behaviour test shall be performed for product B, even if the batteryyand charge
troller are the same for both products A and B. However, the standby lossymeasurement

4 PV modules

If thg PV modules included with products A and B are produced by different manufacturerq, the
photpvoltaic module |-V characteristics test and the solar chatge test shall be performefd for
product B unless the specifications and performance (including the IV curves) of the| two
modules can be proven to be nearly identical. All PV modules.shall undergo the visual scregning

and

A.2.

In t

afety testing as required in 5.5.5 and 5.5.6.

5 Battery durability testing

he case of lithium-based batteries, if the batteries in products A and B are the samg cell

type|(including the same battery manufacturef, same chemistry, same size, and same capagity),

but
and

battgry in product B.

A.2.

g different number of cells or configuration (i.e. 2 cells in parallel or series in one prgduct
one cell in the other product), thegbattery durability test need not be performed fof the

6 Connector durability-testing

If progduct B includes an additional cable that uses the same connector and receptacle as those
testgd on product A, the. mechanical durability — connector test need not be repeated for prgduct

B, t

A.2.]

hjough the new cable*shall be tested for functionality.

f Battery-testing, full-battery run time, solar run time, and energy service
calculations

If the¢ batteries are the same in product A and B, the battery samples that underwent [prior

cycled accordlng to the battery capacrty test and undergo the fuII battery run t|me test

NOTE |In IEC TS 62257-9-5:2018, the full-battery run time and solar charge tests require cycling of the batteries
per the battery capacity test under certain circumstances. According to IEC TS 62257-9-5:2018, any change that
could affect the full-battery run time of a product will require retesting the full-battery run time using batteries that
have already been cycled during the battery capacity test.

This

requirement could be changed in a future version of IEC TS 62257-9-5. If this change is made, it could be

possible, for some battery types, to perform the full-battery run time test without repeating the battery capacity test.

If a

ny change is made that could impact the solar run time, but not the full-battery run time

(such as a change to the PV module), the solar charge test shall be repeated. In some cases
retesting of the battery capacity is required, depending on the battery chemistry:


https://iecnorm.com/api/?name=17c4191123399537eefa8417223ba403

IEC 62257-9-8:2020 © IEC 2020 - 57 -

a) For lithium-based and NiMH batteries, the full-battery run time test and battery capacity test
need not be performed for product B. If the originally tested battery samples that underwent
battery capacity and full-battery run time testing for product A are available and in good
condition, these should be used for the new solar charge test for product B; however, if
necessary, new samples may be used for the solar charge test for product B, while results
are referenced from prior tests of product A for the battery capacity and full-battery run time
aspects of product B.

b) For lead-acid batteries, samples shall be cycled according to the battery capacity test
procedure prior to the solar charge test of product B.

If the batteries in products A and B are produced by different battery manufacturers, but are
othefwise the same (have the same rated battery capacity, battery chemistry, and voltage]) the
battgry capacity test shall be conducted. If the measured capacity of the battery in produet B is
at le@st 90 % of the capacity of the previously tested battery, the full-battery run time\test peed
not e conducted for product B.

Any changes to the inputs to the energy service calculations (e.g. full-battery run time, solar
run {ime, port performance, charging efficiencies, or power consumptiom) that could result in
charlges to the performance metrics of more than 15 % shall require use of the energy sefvice
calculations to recalculate the product performance in terms of run“time and daily erlergy
availlability (in Wh/day).

A.2.8 Miswiring protection

The miswiring test shall be conducted if any changes have been made to the ports, connedtors,
syste¢m voltage, or voltage regulation of the ports, unless product B has no possible incofrect
connections.

A.2.9 Output overload

The Joutput overload test shall be conducted if any changes have been made to the ports,
systeém voltage, or voltage regulation ofithe ports.

A.2.10 PV overvoltage

The PV overvoltage test shall\be conducted if any changes have been made to the PV mqdule
voltdge, ports, system voltage, or voltage regulation of the ports.

A.2.11 Assessment of DC ports

The pssessment:.of*DC ports shall be conducted if any changes have been made to the sygtem
voltage or voltage regulation of the ports. Physical changes to the ports can also trigger
reteqgting depending on the change.

A.2.12{/Power consumption and charging efficiency

In cases where a previously tested removable appliance is included with a different power
control unit, if the ports of the power control unit do not require retesting, the power consumption
and charging efficiency of the appliance need not be retested.

A.2.13 Voltage range

In cases where a previously tested removable appliance is included with a different power
control unit, if the ports of the power control unit do not require retesting, the appliance voltage
compatibility or appliance operating voltage range need not be retested for that appliance.
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If an appliance has undergone the operating voltage range test with a different main unit, but
the ports are not the same, the previous results may be used if the minimum and maximum
voltages for the new product are fully included in the corresponding voltage ranges from the
previous testing (i.e. the new minimum voltage in each step is less than or equal to the minimum
voltage from previous testing and the new maximum voltage in each step is greater than or
equal to the maximum voltage from previous testing).

A.2.14 Changes to firmware or software

On occasion, companies make changes to a product's performance by changing the firmware
or software without making any hardware changes. In these cases, a clear declaration from the

manmac urer should provide details of the process, the firmware/sortware version, and _details
of the expected impact on the product's performance. If performance changes are expetted,

A.2.2 through A.2.13 shall be used to determine what retesting, if any, is required.
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