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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RENEWABLE ENERGY-AND-HYBRID-SYSTEMS
FOR RURAL ELECTRIFICATON OFF-GRID SYSTEMS -

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

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisi
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatior
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end a
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repor
Publicly Available Specifications (PAS) and Guides (hereafter referred to as AEC Publication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interésted in the subject dealt w
may participate in this preparatory work. International, governmental and non-governmental organizations liaisi
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization f
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations

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

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatio
transparently to the maximum extent possible in theit'rational and regional publications. Any divergence betwe
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the lattg

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

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

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

Attention is drawntoythe Normative references cited in this publication. Use of the referenced publications
indispensable forthe’correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of

patent(s). JEC\takes no position concerning the evidence, validity or applicability of any claimed patent rights
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), whi
may bewrequired to implement this document. However, implementers are cautioned that this may not repres¢g
the atest information, which may be obtained from the patent database available at https://patents.iec.ch. IH
shalt-not be held responsible for identifying any or all such patent rights.
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his redline version of the official IEC Standard allows the user to identify the changes

made to the previous edition IEC TS 62257-9-8:2020. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC TS 62257-9-8 has been prepared by |IEC technical committee 82: Solar photovoltaic energy
systems. It is a Technical Specification.

This second edition cancels and replaces the first edition issued in 2020. It constitutes a

te

chnical revision.

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

a

Remoaoved the P\ _maodule \A/iring incpnr‘finn’ pnrfial thding test _and visual Qr‘rnnning and

T

F

durability tests for photovoltaic modules. Applicable tests are now referenced .fro
IEC TS 62257-9-5.

Increased the interval for recurring testing from two years to three years.

Tightened the truth-in-advertising tolerance for numerical aspects other than.luminous fl
from 15 % to 10 %.

Revised consumer information requirements to allow more flexibility and remo
requirements for information that is not known to be valuable to constniers.

Simplified and reorganized the requirements for 12 V and 5 V ports, and allow non-standa
output voltages if clearly marked.

Added requirements for ports with USB fast charging suppofi.

Revised the requirements for non-plug-and-play products to allow connectors that requi
special tools or training in products installed by trained technicians.

Clarified cell- and pack-level safety requirements fot_single-cell lithium batteries.

ne text of this Technical Specification is based emthe following documents:

Draft Report on voting

82/2292/DT§ 82/2321/RVDTS

Ll information on the voting for it§ approval can be found in the report on voting indicated

thle above table.

T

T
a
at

A
o]

ne language used for the development of this Technical Specification is English.

nis document was«drafted in accordance with ISO/IEC Directives, Part 2, and developed
cordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availab|

list of-all“parts in the IEC 62257 series, published under the general title Renewable ener(
f-grid systems, can be found on the IEC website.

www.iec.ch/mermmbers_experts/refdocs. The main document types developed by IEC ar
described in_greater detail at www.iec.ch/publications.

m

X

e

rd

[

)y

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

st

andards in this series will be updated at the time of the next edition.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

hat it contains colours which are considered to be useful for the correct understandin

1MPORTANT — The "colour inside" logo on the cover page of this document indicatei
f its contents. Users should therefore print this document using a colour printef:
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INTRODUCTION

The IEC 62257 series 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.

This series provides recommendations to support buyers who want to connect with good quality
options in the market:

¢ [ to choose the right system for the right place,
e | to design the system, and

o [ to operate and maintain the system.

This series is focused only on technical aspects of rural off-grid electrification concentrating op,
blit not specific to, developing countries. They are not considered as albhinclusive to rurgl
electrification. The documents do not describe a range of factors that can\determine project pr
pfoduct success: environmental, social, economic, service capabilities, and others. Furth
developments in this field could be introduced in future steps.

11
-

This series is best considered as a whole with different parts corresponding to items for safety,
systainability of systems, and costs. The main objectives @are to support the capabilities pf
households and communities that use small renewable enérgy and hybrid 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-
infadvertising to protect consumers of stand-aloné renewable energy products. This documept
is| specifically related to renewable energy products that are packaged and made available
emnd-use consumers at the point of purchase,as single, stand-alone products that do not requi
adlditional system components to function(*This document applies to products with peak power
rdtings of 350 W or less. While most provisions apply to all products in this range, a few afe
applicable only to products with peak’power ratings greater than 10,5 W and less than or equgl
tg 350 W.

The term "stand-alone renewable energy product" is used in this document to describe thfis
clpss of products. Other equivalent terms, including "off-grid solar" or "rechargeable," are oftgn
used by-manufacturers cOmpanies, distributors, and other stakeholders to describe thege
pfoducts. Many of these systems meet the definition of type T,l (individual electrificatign

systems with energy/storage) in IEC TS 62257-2.

The intended_users of this document are:

o [ Market support programmes that support the off-grid lighting market with financing,
consumer education, awareness, and other services;

o L_Mmanufacturers (‘nmpnnipe and distributors that need to \/nrify the qnalify and pnrfnrmnnre
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 ELECTRIFICATON OFF-GRID SYSTEMS -

Part 9-8: Integrated systems — Requirements for stand-alone renewable
energy products with power ratings less than or equal to 350 W

1| Scope

This part of the IEC 62257 series provides baseline requirements for quality, durability-and truth
inf advertising to protect consumers of off-grid renewable energy products. Evaluation of thege
rgquirements is based on tests described in IEC TS 62257-9-5. This document/can be used
alone or in conjunction with other international standards that address the safety and durabilify
off components of off-grid renewable energy products.

This document applies to stand-alone renewable energy products,having the following
characteristics:

eo| The products are powered by photovoltaic (PV) modules: or electromechanical power
generating devices (such as dynamos), or are designed'\to use grid electricity to charge|a
battery or other energy-storage device for off-grid, use. The requirements may also he
appropriate as guidance for evaluating the qualitycof-devices products with other power
sources, such as thermoelectric generators.

o | The peak power rating of the PV module or ¢ther power generating device is less than pr
equal to 350 W.

o | All components required to provide basic energy services are sold/ and installed as a kit,
included as a part of a family of products as defined in 4.2.5, or integrated into a singje
component, including at a minimum:

— a battery, batteries or other etiergy storage device(s);

— power generating deviceg,) 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 connect the
power generating device, power control unit(s) and energy storage device(s).

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

o| The PV _madule maximum power point voltage and the working voltage of any other
components in the kit do not exceed 35 V. Exceptions are made for AC-to-DC convertefs
that \meet appropriate safety standards, and systems that include PV modules (pr
combinations of PV modules) with-ratings-that-exceed 240-W-at peakpower,35-\Vat-opgn
B e e open -circuit voltage greater than 35 V that mept

C IS 62257.9.5_

NOTE This voltage limit corresponds to the definition of decisive voltage classification A (DVC-A) for wet locations
in IEC 62109-1:2040. The limits of 240 W, 35 V and 8 A are consistent with the definition of Class Ill in IEC 61730-
1.

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

o No design expertise is required to choose appropriate system components.

e All electrical connections, except for permanent connections made at the time of installation,
can be made usmg plug and socket connectors without the use of any tooIs -All-connections
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This document includes provisions related to safety; however, it is not intended to be a
comprehensive safety standard. In particular, this document is not intended to be used as an
alternative to safety standards such as IEC 62368-1 or the IEC 60335 series for appliances
such as radios and televisions that are included with stand-alone renewable energy products.
Nor is it intended to replace the safety requirements of IEC 62281 or UN 38.3 for battery safety
during transport, or safety requirements of IEC 61730-1 and IEC 61730-2 for PV modules
intended for use outside the context of stand-alone renewable energy products.

This document does not address electromagnetic compatibility (EMC). Field experience has not
shown EMC to be a major concern in typical applications of stand-alone renewable energy
pioducts within the scope of this document. In applications where EMC is a concern (&.p.

systems that include medical devices), the standards relevant to the specific application.should

b¢ referenced.

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 appliep.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IHC 60335-1, Household and similar electrical appliances,— Safety — Part 1: General
rdquirements

IHC 60335-2-29, Household and similar electrical agpliances — Safety — Part 2-29: Particular
rdquirements for battery chargers

IHC 60364-7-712:2017, Low voltage electricalinstallations — Part 7-712: Requirements fpr
special installations or locations — Solar photovoltaic (PV) power supply systems

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

IHC 60598-1, Luminaires — Part @y General requirements and tests

IHC 61215-1y Ferrestrial photovoltaic (PV) modules — Design qualification and type approval|—
Part 1: Test¥requirements

IHC.61215-2, Terrestrial photovoltaic (PV) modules — Design qualification and type approval|—
Part.2: Test procedures

IEC g173¢ 5 taic (PV. e I

IEC 61730-1, Photovoltaic (PV) module safety qualification — Part 1: Requirements for
construction

IEC 61730-2, Photovoltaic (PV) module safety qualification — Part 2: Requirements for testing
IEC TS 61836, Solar photovoltaic energy systems — Terms, definitions and symbols

IEC 62109-1:2040, Safety of power converters for use in photovoltaic power systems — Part 1:
General requirements
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IEC 62133-2, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary-lithitim cells, and for batteries made from
them, for use in portable applications — Part 2: Lithium systems

IEC TS 62257-9-5:2024, Recommendations for renewable energy and hybrid systems for rural
electrification: Integrated systems — Laboratory evaluation of stand-alone renewable energy
products for rural electrification

IEC TS 62257-12-1, Recommendations for renewable energy and hybrid systems for rural

e otrification Dort 192 4- Qolaontinn | ahnrafnrms, avaliiatinn Af lamne and linhtina annlign~rag -F:)r
eetHHHeaHoeR —oHt—E— =G 6- 6HEA=a o oAt oy EYart a6 afpSaagrthgapp 1

off-grid electricity systems

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

IHC 62368-1, Audio/video, information and communication technology equipment — Part [1:
Shfety requirements

IHC 62619, Secondary cells and batteries containing alkaline or other.mon-acid electrolytes|—
Shfety requirements for secondary lithium cells and batteries, for use€)in/industrial applicationls

IHC 62790, Junction boxes for photovoltaic modules — Safety réquirements and tests

IHC TS 63163, Terrestrial photovoltaic (PV) maodules for consumer products — Design
qlalification and type approval

IO 4892 (all parts), Plastics — Methods of exposure to laboratory light sources
EN-50618,-Electric-cables forphotovoltaic-systems

e Eleetde coblos Acllilons Lol mmn ol

ANSI/CAN/UL 9540, Energy(Storage Systems and Equipment

UL 1741, Standard for_inverters, converters, controllers and interconnection system equipmept
far use with distributed energy resources

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

UL 2054y Standard for Household and Commercial Batteries

construction

UL 61730-2, Photovoltaic (PV) module safety qualification — Part 2: Requirements for testing

UL 62133-2, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made from them, for
use in portable applications

United Nations. Recommendations on the transport of dangerous goods: manual of tests and
criteria, Section 38.3: Lithium batteries (UN 38.3)
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC TS 61836 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e | ISO Online browsing platform: available at http://www.iso.org/obp
1 Terms related to photometric tests

1.1
luminance

ongitv of the luminous flux insi : E

-_-Ww w

D m

E
density of incident luminous flux with respect to area at a point on a real or imaginary surfac¢

_do,
dd

B

where ®v is luminous flux and A is the area on whjel the luminous flux is incident

N¢te 1 to entry: The illuminance is expressed in lux (K" Im-m™2).

[JOURCE: IEC 60050-845:2020, 845-21+060, modified — Notes 1, 2, and 4 have been omitteq.]

3.1.2

full width half maximum

FWHM

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

solid state device embodying a p-n junction, emitting incoherent optical radiation when excited

1 .
b‘ dll UIUthIb bUIIUIIt

[QOURCE: IEC 60050-845:-149872020, 845-04-40}27-050, modified — The notes have~begq
omitted.]

33
ppwer supply

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

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

34

oyervoltage protection

pilotection intended to operate when the power system yoltage is in excess of a predeterming
value

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

35

ce¢ll block

group of cells in a battery connected together in parallel configuration with or without protecti
de¢vices (e.g. fuse or positive temperature coefficient device (PTC})) and monitoring circuitry

No¢te 1 to entry: The cell block is not ready for use in an application because it is not yet fitted with its final housin
tefminal arrangement and electronjc,eontrol device.

[SOURCE: IEC 62619:204#2022, 3.8]

36
IH Code

cgding system:to indicate the degrees of protection provided by an enclosure against access
htzardous parts, ingress of solid foreign objects, ingress of water and to give addition
information/in connection with such protection

a

e

o
al

Ch

N¢ted to entry: In this document, certain IP Codes can be estimated using procedures in IEC TS 62257-9-5, whi

e anE20 IEC TS o990 7 Q
oz T Oz

- H Lfiaodl a1 + 1+ FH 4 Tk A H L L 4+
prevides—a—simphfied—and—owercost—alternativetoEC-66529—TFhe—preocedure—n+EGCTFS 7-9-5—evaluat

es

protection against ingress of solid foreign objects and water, but not protection against access to hazardous parts.

[SOURCE: IEC 60529:1989, 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

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.
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[SOURCE: IEC TS 62257-9-5:20482024, 3.4#18]

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

lig

ht source) are designed in this way.

[SOURCE: IEC TS 62257-9-5:20482024, 3.4819]

3.
s

w
w
N

CQ

[

©

N
b4

3

e¢parate

be¢en incorporated into the definition.]

7.4

be¢en incorporated into the definition.]

amnd the not&’kas been added.]

I8 (Electrical quantities

7.3

thout-selar PV module or with a-selar PV module connected to other components-yia a cabje
th a length of at least 3 m

te 1 to entry: The length criterion allows the-solar PV module to collect energy outdoors(while the other prodyct
mponents remain indoors.

OURCE: IEC TS 62257-9-5:20482024, 3.4920, modified — the 3 m'length specification has

tegrated
th a-selar PV module-ntegrated incorporated into anothercomponent or connected to anoth
mponent (other than a fixed outdoor component) via @)cable with a length less than 3 m

W
—_

te 1 to entry: The length of the cable is insufficient for tie PV module to collect energy outdoors while the other
bduct components remain indoors.

OURCE: IEC TS 62257-9-5:20482024, 3.2021, modified — the 3 m length specification has

3]7.5

component

<¢pf a product> constituent part\of a product which cannot be physically divided into smallger
parts as part of normal instaltation and use

te 1 to entry: Examples of components include main units, power control units, appliances, PV modules, external
tteries, and cables.

OURCE: IEC 60050-151:2001, 151-11-21, modified — "device" has been replaced with
roduct"” and."Wwithout losing its particular function" with "as part of normal installation and us¢g,”

3

8.1

capacity

capacity-of-acellora-battery <for batteries or battery cells> electric charge which a battery or
battery cell-erbattery can deliver under specified discharge conditions

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

[SOURCE: IEC 60050-482:20042020, 482-03-14]
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cyrrent drawn from a product's battery with the product switched off
[JOURCE: IEC TS 62257-9-5:201482024, 3.2425]

3/8.3
sf{andard operating voltage
standardized voltage corresponding to a typical battery opérating point during discharge

[SOURCE: IEC TS 62257-9-5:20482024, 3.31]

318.4

typical battery discharge voltage
battery voltage corresponding to the "typical operating point" (e.g. the operating point resulting
infthe average value of power) during dis¢harge

N¢te 1 to entry: The typical battery discharge voltage is an outcome of the full-battery run time test, while the
stgndard operating voltage depends only on the battery chemistry and number of cells.

[SOURCE: IEC TS 62257-9-5:20182024, 3.32]

3/8.5

a{pliance operating voltage
v

a

Itage supplied ta an appliance by a port when the appliance is operating at a particular setting
d the power cantrol unit battery is at the typical battery discharge voltage

[OURCE+IEC TS 62257-9-5:20482024, 3.33]

39 ~ \Component categories and types, and related terms

3.91

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 1 to entry: The product is the unit to which the IEC TS 62257-9-5 test report applies.

Note 2 to entry: The complete definition of a stand-alone renewable energy product is given in
IEC TS 62257-9-5:20482024, 4.1.1.
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3.9.2

appliance

device that performs a specific function providing service to an end user, such as a light, radio,
mobile device, or television set

[SOURCE: IEC TS 62257-9-5:20482024, 3.26-modified—mobile-device-has-been-added-to-the
Hebetormmelocd]

3.9.3

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

No¢te 1 to entry: Larger portable devices, such as laptop computers, can also be considered mobile devices, Hut
sdme provisions (e.g. related to charging current and ports) may not be applicable.

N¢te 2 to entry: A mobile device is an appliance.

[SOURCE: IEC TS 62257-9-5:20482024, 3.27,modified—note 2-has-beenadded.]

319.4

ppwer control unit
codmponent of a stand-alone renewable energy product that includes a battery and one or mofe
ports plus, typically, the associated battery management, \voltage regulation and overload
pfotection components

No¢te 1 to entry: In the case of a product with a single power gantrol unit, the power control unit is often referred|to
aq the "main unit" or "control box." A power control unit can jinelude appliance functionality such as a light or built{in
rafio. A portable appliance (such as a light) with internal battery is a power control unit if it includes a port.

[JOURCE: IEC TS 62257-9-5:20482024, 3.29]

3{9.5

main unit

codmponent or assembly including an input for connecting the primary energy source (e.g. solg
gifid or mechanical charger), a battery, and one or more built-in appliance(s) or port(s)

—

N¢te 1 to entry: A power confrohiinit can be a main unit, though a main unit does not necessarily have a port.

N¢te 2 to entry: A product can contain more than one main unit.

[SOURCE: IEC T5'62257-9-5:201482024, 3.30,—modified—note2-to-entry-hasbeenadded.]

3{9.6
port
connector (typically a socket) on a component that can supply power to an appliance

Neten"to entry: This definition applies when the word "port” is used without qualification in this document. The wadrd
"port" can also be used more generally to refer to any socket (receptacle).

[SOURCE: IEC TS 62257-9-5:201482024, 3.28;modified—notetto-entry-hasbeenadded]

3.9.7
barrel jack
low-voltage DC power socket with a central pin, accepting a cylindrical plug

Note 1 to entry: Some examples of such connectors are described in IEC 60130-10, but many other sizes exist.
Barrel jacks are typically described by the length, inner diameter, and outer diameter of the matching plug.


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 RLV © [EC 2025 —-17 —

3.9.8

cigarette lighter receptacle

cigar lighter receptacle

low-voltage DC power socket of the kind used for vehicle cigarette/cigar lighters and power
outlets

Note 1 to entry: This term encompasses socket types defined by SAE J563 and ISO 4165, and other similar
connectors, whether or not they are intended for use with cigarette lighters. Both the lighter receptacle and the power
outlet receptacle of SAE J563 are considered cigarette lighter receptacles.

3.9:9
fqldable module

P}V module that is separated into distinct PV sections nominally of the same size and copfiected
by a section that can be folded and does not contain cells, but has the interconnecting busbats

[JOURCE: IEC TS 63163:2021, 3.2, modified — the phrase “that can be folded” has begn
adided.]

3/10 Types of connections and connecting devices

The terms listed in 3.10 are mainly applicable to non-plug-and-play(preducts.

3{10.1

flat quick-connect termination
electrical connection consisting of a male tab and a female” connector which can be insertgd
amnd withdrawn with or without the use of a tool

N¢te 1 to entry: Flat quick-connect terminations are sometifhes’ called “blade terminals”

[JOURCE: IEC 60050-442:1998, 442-06-07,¢guedified — the note has been added.]

110.2

lamping unit
rt(s) of the terminal necessary forthe mechanical clamping and the electrical connection pf

e conductor(s), including the paxis which are necessary to ensure the correct contact pressufe

5O 0 W

—
D

JOURCE: IEC 60050-442:1998, 442-06-12]

3{10.3

s¢rewless-type terminal
tedrminal for the(connection and subsequent disconnection of two or more conductors, the
connection beihvg made directly or indirectly by means of springs, wedges, or the like

[JOURCESIEC 60050-442:1998, 442-06-11]

3104

scTrew-type termimat
a terminal for the connection of two or more conductors in which the connection is made, directly
or indirectly, by means of screws or nuts of any kind

[SOURCE: IEC 60050-442:1998, 442-06-19, modified — the definitions of “screw-type clamping
unit” (442-06-19) and “screw-type terminal” (442-06-18) have been combined, as the distinction
is not required in this document.]

3.10.5

insulation piercing connecting device

IPCD

connecting device for the connection and disconnection of a conductor or the interconnection
of two or more conductors, the connection being made by piercing, boring through, cutting
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through, removing or making ineffective in some other manner the insulation of the conductors

without previous stripping
[SOURCE: IEC 60050-442:1998, 442-06-33]

3.10.6

twist-on connecting device

TOCD

connecting device which is twisted on the ends of two or more conductors

[JOURCE: IEC 60050-442:1998, 442-06-36]

3]11

quality test method

QrMm

rigorous set of tests defined in IEC TS 62257-9-5 for off-grid renewable._energy product
reguiring-a-—relatively-large-sample-sizeand using randomly procured samples

No¢te 1 to entry: QTM testing is considered appropriate for qualification for market’support programmes, a
ggnerating information for third-party-verified specification sheets.

3{12

a¢celerated verification method

AVM

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

3/13
plug-and-play product
off-grid renewable energy product in whjchall electrical connections are made with plug-an

s¢cket connectors and can be made without the use of tools, and no technicians or electricians

alle necessary to install and operate the system safely and successfully

N¢te 1 to entry: The adjective "plug-and-play" can also describe connections of this type.

3114
manufacturer
c

e

mpany
r}tity who provides the product for testing (who can be the maker of the product or a supplie

importer, distributor; reseller, etc.)

hd

M
D_

H-

—

N
Nt
]

3115

agvertised value

value stated by the-manutaeturer company In any consumer-facing location, including but n
limited to product packaging, a user manual or other documentation included in the packagin
or a website

ot
ga

Note 1 to entry: Phrases such as "advertised current" or "advertised run time" refer to the advertised value of the

quantity indicated.
[SOURCE: IEC TS 62257-9-5: —,3.37]
3.16

measured value
value determined as a result of testing, whether by direct measurement or calculation
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Note 1 to entry: Phrases such as "measured power" or "measured run time" refer to the measured value of the

quantity indicated.

Note 2 to entry: The measured value is compared to the advertised value to determine truth in advertising.

3.17
advertised appliance

appliance not included as part of the product but mentioned in the accompanying advertising

material, such as the product packaging or the-manufacturer's company's website

Note 1 to entry: This advertising can be a simple statement that the appliance can be used with the product or

egtimate of the run time or service provided by the appliance with a full battery or after a day of solar chargin
Methods are provided in IEC TS 62257-9-5 for evaluating these claims even though the appliances are not provid
to|the test laboratory.

[SOURCE: IEC TS 62257-9-5:20482024, 4.1.4, modified —the-text-has-been-editeddp-meetty

ements—ofthe Directiv nd-to-identify the documentproviding-the testmethods ti

xt has been reformulated as a terminological entry and the reference to IEC.TS 62257-9
has been added.]

4| Test requirements

411 General
4111 Overview
A

| testing specified in this document shall be conducted using the test methods provided in th
mpost recent version of IEC TS 62257-9-5. The test laboratory should be qualified to undertal
thie test methods used. Testing options are described in brief in Table 1 and Table 2. A
rgquirements are described in more detail in 4.2, 4.3, and 4.5.

Aphnex B contains a list of information andZdocumentation that should be requested from tH
cdmpany to facilitate successful application of the provisions of this document.

W Q2
a®@ 35

a1 @

e
e
\l

e
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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 Random sampling
for most tests 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. 4size-B) 2
Accelerated Alternate to QTM which enables products to Initial test: Not required initially:
verification achieve initial qualification more quickly. A leion A) manufacturers
nTetirod (A Marofactorer T e company shattmeetTertaim Sze COMpanies carm semnd
eligibility criteria to use this option. 4(sizeB) 2 units directly to lab
Follow-up test: |Required for follew-up
testing: sampling from
2 warehouse’or,retail
Play-as-you-go Applicable to fee-for-service or pay-as-you-go 2 Not required
(PAYG) (PAYG) enabled versions of products that were
previously qualified according the QTM or AVM.
Plroduct 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 4size-B) 2
mix-and-match kits. At least one kit in the family
and 50 % of all components shall have been
tested in accordance with the QTM or AVM.
Siimilar 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 in accordance with the QTM or AVM, |4 (size-B) 2
Vferification of Used to minimize testing required for products 2 Required: sampling frofn
pfoduct which are purportedly identical to a product,that warehouse or retail
identicality (VPIl) |has already been tested in accordance With the
QTM or AVM but will be sold under different model
numbers or brands.
Reference of Products that have already beentested and found |Sampling requirements of the referenced
other standards to meet certain outside standards may be standard apply.
exempted from testing certain aspects.

NOTE 1

NOTE 2 Size A and size B are defined in 4.1.2.

Sample sizes for each test are ptesented in IEC TS 62257-9-5.

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 sampling
required?

Renewal testing

Required for all products within
twe three years after initial
qualification to verify continued
compliance with Clause 5.

2 (if aspects have changed or
product fails initial testing,a

larger-sample-size additional

testing can be required)

Required: sampling from
warehouse or retail

Market check
method (MCM)

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

2 (if aspects have changed or
product fails initial testing,a

larger-sample-size additional

testing can be required)

Required: sampling from
retail preferred, though
warehouse sampling
may be used

NOTE Sample sizes for each test are presented in [IEC TS 62257-9-5.

4.1.2 Product sizes

In this document, products with rated maximum PV power at STC less than 10,5 W are referred
to as “size A,” while products with rated maximum PV power at STC greater than or equal to
10,5 W are referred to as “size B.”
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If a product has multiple PV modules that can be connected electrically, then the product size
is determined by the maximum rated power of the array formed by the connected modules. If a
product has multiple PV modules, but they cannot be connected electrically, then the product
size is determined by the PV module with the greatest maximum power at STC.

The size classification is determined by the rated performance of the PV module, not the actual
performance. However, if the measured power of the PV module at STC when measured at the
PV junction box differs from the 10,5 W threshold by more than the truth-in-advertising
tolerance, the module may be required to be reclassified and required to meet the requirements
of the other category. If the measured power of the PV module submitted as size B is less than
945 W, the module will be reclassified as size A and obligated to meet the requirements of $ize
Alproducts. If the measured power of the PV module submitted as a size A module excegds the
10,5 W threshold, but the company chooses to maintain the size A rated value as the ?@owét/ise d
v

m|

lue, the product will not be reclassified unless the rating appears to be tionallly
isleading to influence the size classification. Q

EXAMPLE 1 A product includes a PV module rated 10 W, so is submitted as a size A % t However, uppn
tepting, the PV module maximum power at STC is determined to be 12 W. This product y,still be considered sige
A Jf the company does not increase the rated power of the PV module. If the company i ad chooses to increape
the rated power to more than 10,5 W, this product would be reclassified as a size B p t and would need to mde
the requirements for size B products. If the measured power of the module had bee antially higher than 10,5 v,
thg market development programme, government, or other organization using thi cument can choose to require
thg product to be reclassified.

pdqwer at STC is 9,4 W. This product would need to change its advertis ing to be less than 10,5 W and would pe
reflassified as a size A product because its measured power is Iess ,45 W. The product would need to provifle
thg performance reporting requirements for size A products and w no longer need to meet the requirements |of
size B products.

EXAMPLE 2 A product is rated 11 W so is submitted for evaluation a; ze B product. However, the maximym

Ifla product does not have a PV module, its sizer determined by the maximum power outppt
ofl the power source (e.g. AC/DC power suppl electromechanical generator). If the produft
dgpes not include a power source (e.g. it is"powered directly from the utility grid or from gn
external DC power supply that is not inc d), the size is determined by the maximum power
cdnsumption of the product from the eg y source.

EXAMPLE 3 A product contains two 10®PV modules that are connected in parallel by plugging into them| a
cdmbiner cable, which is then plugged&@ a socket on the main unit. This is a size B product because the total arrpy

pqwer is 20 W. \l‘

EXAMPLE 4 A product contiCJNgv{) 10 W PV modules that are both plugged into separate sockets on a main ufit
to|simultaneously provide po to a battery. Inside the main unit, the two connectors are connected in series [or
pgrallel. This is also a size B-product; the two modules are electrically connected even though the connection|is
made inside the main @

EXAMPLE 5 A pro@)t contains two 10 W PV modules that are plugged into separate sockets on a main unit asfin
Example 2. Ho r, the input from each PV module is internally connected to a separate maximum power pojnt
trgcking circui s is still considered a size B product; the two modules function together as an array to chargq a
sipgle batteq?;n though they are not directly connected in series or parallel.

E AM@ A product includes two lamps with batteries, each of which can be separately charged by a 6 W RV
medule™~The PV modules cannot be connected together. This is a size A product because the maximum power of the
lafg module is 6 W.

EXAMPLE 7 The product described in Example 4 includes a combiner cable so that both PV modules can be used
to charge a single lamp at a higher rate. This is now a size B product because the PV modules can now be connected,
even if the user retains the option to use them separately.

EXAMPLE 8 A product includes a 10 W PV module that connects to a main unit. In addition, the product includes a
battery-powered LED lamp with an integrated PV module of 1 W. This product is size A because the PV modules
cannot be connected electrically.

EXAMPLE 9 The battery-powered lamp of Example 6 is now equipped with a micro-USB power input that allows it
to be charged either from a USB port on the main unit or from its integrated PV module. This is still a size A product
because the two PV modules are not intended to be used simultaneously as a single PV array.

EXAMPLE 10 A product includes an 8 W PV module that charges a main unit. In addition, the main unit has a
second PV input socket. The user can separately purchase a second 8 W module to supply more energy to the
system. This is a size A product because the second PV module is not included with the product.
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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 in accordance with one or more of the following pathways. Test
laboratories conducting initial testing in accordance with 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.

2.2 Quality test method

N¢

4

Ophe pathway is to use quality test method (QTM) results in accordance withd4EC TS 62257-9-pb.
Sampling procedures in IEC TS 62257-9-5 shall be followed.

DTE In IEC TS 62257-9-5:20482024, the QTM is defined in Clause 6£+z-e_A—preéaets—a¢e—deM}eekm

|EIC- TS 82257-9-5 35 nroductswith nnal/ solarP\ - power Inr similarinput power simaller than oregualto 10
= OLL o—aSPHoGy pPeac—S0at POV HHPOWEF  Sthidat equ Lo—bnt
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412.3 Accelerated verification method
4)2.3.1 Testing procedure

Alsecond pathway is to use accelerated verification method (AVM) results that are drawn from
two rounds of testing as described in IEE\TS 62257-9-5 and summarized as follows:

NOTE 1 The AVM is also described in IEC £8/62257-9-5:20482024, Clause 10;but-with-two-differentconfiguratiofs-
o ‘ " . . . .

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

b] Follow-up testing conducted shortly after AVM-VE testing is finished and the product |is

commercially avaitable in markets. The AVM follow-up test-uses-a-sample-sizeof two-and
is equivalent torastypical market check method (MCM) primary check test (PCT) as describead
in IEC TS 62257-9-5. Follow-up MCM testing shall be conducted on commercially availabje
products Wwithin six months of the preceding QTM testing. Sampling procedures |n
IEC TS 62257-9-5 shall be followed.

NOTE 2 «InTEC TS 62257-9-5:20482024, the MCM is defined in Clause 8. The aspects to be tested and samples
sizes are presented in the PCT column of IEC TS 62257-9-5:20182024, Table 3.

4123%  Eliaibilit . I lificati itori

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 in accordance with 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 defined in 4.1.2) 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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b) None of the company's products have failed market check testing or—retesting renewal
testing carried out in accordance with IEC TS 62257-9-5 (as described in 4.3) in the past
twe three 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.

Miarket entry or programme qualification is typically offered after successful completion of the
filst round of AVM-VE testing, with the guarantee that the second round of follow-up testing wiill
o¢cur within six months. The AVM option is best managed by a market development‘programme
thiat can oversee the follow-up testing process and has access to data regarding product failurgs
to assess the eligibility criteria. Such a programme can also use financial measures to ensufe
thie follow-up testing will occur, to confirm changes to printed consumer-facing materials wh¢n
determining eligibility, and to impose applicable penalties for non-compliance. Governments
afe encouraged to coordinate with market development programmes)to ensure that eligibje
products, and only eligible products, are offered market entry followihg the AVM-VE test.

4)2.4 Pay-as-you-go targeted testing

Al third pathway is specific to fee-for-service or pay-as-you-go (PAYG) enabled versions pf
pfoducts that were previously qualified in accordance with this document using one of the
plocesses described in 4.2.2 and 4.2.3. These products may qualify using targeted testinp,
which comprises:

visual inspection, including internal assessment;

durability testing on any aspects that could*have been impacted by the addition of the PAY|G
option (e.g. new ports or changes to.the existing casing);

c) an estimate of the parasitic consumption or additional standby loss due to the addition pf
the PAYG option;

d] submission of-manufacturer.éOmpany declaration indicating:

1) that the performance of‘the PAYG-enabled version is equivalent to that of the previous|ly
tested non-PAYG/product, or specifying how the performance of the PAYG-enabled
version differs from the non-PAYG version. In cases where PAYG-enabled versions pf
products are similar, but not identical to the previously tested non-PAYG version, thoge
aspects whichdiffer shall be tested.

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

3) thatdhe 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. Thiis
requirement may be waived if the conditions described in 5.6.2 are met.

Attecvtesting, if the new standby loss measurement is greater than the old standby lo$s
measurement, the energy service calculations of IEC TS 62257-9-5 shall be performed using
the new standby loss measurement. All other inputs to the calculations shall be taken from the
previously qualified product. This calculation may be performed either by the test laboratory or
by the market development programme, government, or other entity using this document. All
advertised run time and energy service parameters for the product under test shall meet the
truth-in-advertising requirements of 5.2.1 based on the updated energy service calculations.

The targeted PAYG testing shall be conducted with two samples in accordance with
IEC TS 62257-9-5. Samples for targeted PAYG testing may be submitted directly by a
manufacturer company (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 in accordance with the QTM or AVM and qualify in accordance with this document using
one of the processes described in 4.2.2 and 4.2.3.
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NOTE InIEC TS 62257-9-5:201482024, the PAYG testing method is defined in Clause 11. The aspects to be tested
and samples sizes are presented in the IEC TS 62257-9-5:20482024, Table 8.

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) At least one fully configured system ("kit") shall be tested in accordance with the QTM or

AVM and qualify in accordance with this document using one of the processes described in

A2 D AanA A4 2 2 InAhgdiial nr~~ramara~ne ~Ar At Ao oy e~ ir s A A A AN AL £l A~ -Frun-rd
A ot O v i oaTr progrart Tt o O oot C ooy re o C o G Tt aT oty CoOTTguTg

systems to be tested.

b] At least half of the models of each product component (PV module, battery or control’unjt
lighting appliance, etc.) shall be tested. For example, if 5 PV module models are-included
in a family, at least 3 of those module models shall be tested. The smallest/ orcdimmest and
e
e

largest! or brightest models of each component shall be tested, at a minimum. Thes
components shall be tested for all relevant component-level aspects in accordance with th
QTM or AVM and qualify in accordance with this document using gne’lof the processgs
described in 4.2.2 and 4.2.3. If significant differences (other than 'size) exist betwegn
components in a given category (for example, batteries with different chemistries, RV
modules of different types, or components from different-manufactérers companies), thege
shall be treated as a different component type when calculating the number required to e
tested.

When reviewing whether the family meets the requirementsof Clause 5, test results for any fll
kits tested, along with reports for all tested components,sshould be examined. The test resulfs
can be provided in a single test report or in several separate reports.

A|l products which qualify using this method, ‘tegardless of whether the particular kit pr

configuration was directly tested for initial qualification,—may—besubjectedto—market-chegk

testing-deseribed-in4-3-and shall meet all-of*the requirements of Clause 5. Compliance wifh
rgquirements that are not assessed durigg¥hitial qualification may be assessed through markgt

check testing as described in 4.3.

EXAMPLE A family comprises 5 different"PV module models, 3 different battery/power control units, 10 differgnt
types of lighting appliances and 2 radie'models. The company configures these components to make 7 different k|ts
(PV — battery combinations), with a\large variety of options for the number of light points included. The radios cfn
bg included or excluded from any kit

In|this case, at least one full.kit'would need to be tested in accordance with the QTM or AVM. Additionally, at legst
the following components Wwould need to be tested in accordance with the applicable component-level tests of the
QTM or AVM:

. 3 PV module madéls (including the highest and lowest power modules)
. 2 battery/power control units (the smallest and largest)

. 5 of the-tighting appliances (including the dimmest and brightest)

. both«radio models would need to be tested in accordance with the applicable component-level tests of the QTM
or(AVM.

Inflividbal components that are tested as part of a complete kit count toward the requirement to test 50 % of the
components. So, If the tested kit included T PV module, 1 battery, 3 different lighting appliances and 1 radio, the
remaining components that would require testing are: 2 PV modules, 1 battery/power control unit, 2 lighting
appliances and 1 radio.

4.2.6 Similar products

Several variants of a product in which some aspects are identical, and some aspects differ from
each other may receive initial qualification as follows:

a) If one version of the product has already been tested or is being tested and is found to
qualify in accordance with this document using one of the processes described in 4.2.2 and
4.2.3, those aspects of the product which-de-net differ from the original version-need-not
shall be tested.
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b) 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.

c) In all cases, test results shall be generated that allow for full characterization of the quality
and performance of each praoduct In other words resulis for product B may bhe drawn fro
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 |n
Clause 5.

d] All targeted testing shall be conducted in accordance with the QTM or AVM using one of the
processes described in 4.2.2 and 4.2.3. A product being tested in accordance with 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)te no longer meet the
requirements of Clause 5 through market check testing or renewaltesting, as described |n
4.3. Similarly, a product shall not reference results from a product that has not completgd
testing (either QTM, AVM, or renewal testing) in the last-twé.thfee years.

e)] Retesting Renewal testing, as described in 4.3, should be.conducted for variant products gt
the same time as-retesting renewal testing of the fully tested product, and shall in all casgs
begin within six months of the fully-tested product's#etest renewal test report date.

4)12.7 Verification of product identicality

Verification of product identicality (VPI) testingsmay be used when two products are identic|
aside from the model number or branding. If one version of the product has already been testg
ol is being tested and is found to qualify~ii’ accordance with this document using one of tH
pfocesses described in 4.2.2 and 4.2.3;, the second product may be found to qualify }
umdergoing a visual screening test tocconfirm that the products are identical and that the secon
pfoduct's packaging also complies.with the requirements of this document. A minimum of tw
samples of the second product shall be procured and sampling procedures in IEC TS 62257-9
shall be followed.

aoca< ool

Mpost of the visual screening is conducted on a single sample, while the parts that are usually
conducted on-4-or6 2 samples are conducted on both samples. During the visual screening,
thie test laboratory-shall compare the product under test to the test report of the fully testgd
pfoduct.

In cases where the products are sold or distributed by two separate companies, documents
confirmingthe following are required to use this pathway:

e | Permission from Company A for the test laboratory to view the test report for the originallly

report. If applicable, a market development programme or similar organization could also
provide the original report with permission from Company A.

e Permission from Company A for the original test report to be referenced in the visual
screening report for the co-branded product.

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

NOTE 2 Some market development programmes, or other organizations, might choose to not require additional
testing for changes to branding and model numbers and instead rely on digital materials and-manufactyrer company
declarations to confirm that the products are otherwise identical.
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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 4.2.8 a) through 4.2.8 eg). 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
q 2 (]

412.6. All aspects may be subject to market check testing described in 4.3 regardless of wheth
rgquirements were originally met using other recognized standards.

D

r

a) EC61215(allparts) IEC 61215-1 and IEC 61215-2 may be referenced in lieu of PV moduje
ingress protection tests (the physical ingress protection test and the water ingress protectign
test and Ievel of water protectlon) —H—the—LEG—@%é—Febusmess—ef—teFWﬂahens—test—\ws

- The PV module shall be tested in accordance with
the photovoltaic module I- V charactenshcs test of IEC TS 62257:9-5 for use in the solar
charge test and energy service calculations.

b] If the PV cable included with the samples under test is_0f\the type specified by the RV
module manufacturer, the test of cord anchorage from AEQ 62790 may be used instead pf
the mechanical durability — strain relief test from IEC\X8 62257-9-5. An IEC 61730-1, UL
61730-1, or IEC 61215-2 test report or certificaiex may be accepted as evidence pf
compliance if it can be determined that the relevaqt test was conducted. Junction boxes with
integrated connectors are exempt from the c@rd anchorage test of IEC 62790; modulgs
having such junction boxes shall undergo th& mechanical durability — strain relief test pf
IEC TS 62257-9-5.

c) For televisions and radios, IEC 600685, or IEC 62368-1 may be referenced in lieu pf
conducting the following durability tests. For fans, IEC 60335-2-80 may be referenced jn
lieu of these tests.

— physical ingress protection test, and

— mechanical durability — sttain relief, switch, gooseneck, moving part, connector and drqp
tests.

d)] For lighting appliance's and components containing built-in lighting appliances, IEC 6059811
may be referenged in lieu of the mechanical durability — strain relief test pf
IEC TS 62257-9:5;

e] For non-lighting appliances, other appropriate internationally recognized standards may Qe
referenced. in‘lieu of certain appliance tests specified in IEC TS 62257-9-5 at the discretign
of the fnarket development programme, government, or other organization using thfs
document.

NOIE Guidance is provided in IEC TS 62257-9-5:20482024, FF.6.3.1, to assist in determining whether |to
accept alternate test results.

EXAMPLE A market development programme, government, or other organization could specify the following
provisions for acceptance of alternative standards:

For televisions, fans and refrigerators, test results from Global LEAP testing-may can be referenced in lieu of
the power consumption test, appliance operating voltage range test, and physical ingress protection test.

The test laboratory—woeuld-—need requires access to the full Global LEAP test results in order to interpolate
between the tested voltages to determine the power consumption at the port voltage for the energy service
calculations. If the voltage range presented in the Global LEAP report is narrower than the voltage range of the
ports of the product that the appliance will be used with, conduct the voltage range test-would-need-to-be
conducted for the appliance to ensure it is compatible and will not be damaged by the product. This determination
may-need-to can be-made conducted after the assessment of DC ports from IEC TS 62257-9-5 is conducted on
the product.

If both Global LEAP test results and IEC 60065, IEC 60335, or IEC 62368-1 certifications are provided, procure
only one sample of the appliance-weuld-reed-to-beprocured to test for functionality and compatibility with the


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 RLV © IEC 2025 - 27 —

renewable energy product. This sample will also be visually compared to the description of the product in the
IEC 60065, IEC 60335, or IEC 62368-1 and Global LEAP test results. The sample could be submitted directly
by a-manufasturer company (or their proxy). If water protection requirements are to be met by testing rather than
labelling, provide two additional randomly sampled units of the appliance-weould-need-to-beprovided.

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

— The light output test-need-not results may be-repeated referenced provided that the
appliance operating voltage is within the range of voltages at which relative light output
was measured during the input voltage range test of IEC TS 62257-12-1.

— The lr_\hyeir‘:al ingrpee and water prn’rnrﬁnn test of IEC TS 682257-12-1 may bhe reference

d
in place of those same tests in IEC TS 62257-9-5, provided that the IEC TS 62257-1211
test method defines procedures for estimating or testing the IP Codes for which-{esting
is needed-according-te based on 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 lumeén maintenance tejst
need-not may be-conducted omitted. 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 betwéen the battery and the port {o
which the light is to be connected, then the lumen maintenance test-reed-ret may be
conducted omitted.

— 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.

If a lithium iron phosphate battery has.pfeviously been tested in accordance with
IEC 61427-1, the results may be referenced-in lieu of the battery durability storage test |n
IEC TS 62257-9-5, as specified in 5.6.4.

Recurring testing requirements

RN OB OR

Products shall be retested three years after the date of completion of the QTM testing to confirm
the product continues to meet the requirements in Clause 5. If the product’s PV module has
remained unchanged since QTM testing, renewal testing may be conducted as described in
IEC TS 62257-9-5 with a sample size of two for all applicable tests.

If the product’s PV module has changed since QTM testing, all applicable PV tests included in
the QTM of IEC TS 62257-9-5 shall additionally be conducted. In all cases of renewal testing,
the sampling procedures in IEC TS 62257-9-5 shall be followed.
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In either case, to minimize the testing required, tests for some aspects may be referenced or
omitted as described in 4.2.5, 4.2.6, and 4.2.8. Tests referenced in accordance with 4.2.8 shall
follow any recurring testing requirements of the referenced test and are exempt from the
recurring testing requirement imposed by this document.

When reviewing whether the product meets the requirements of Clause 5, test results from
original QTM or AVM testing and the new renewal testing should be available for comparison
and to confirm that the product did originally undergo an initial qualification test.

EXAMPIFE If a product was originally tested in accordance with the QTM and completed testing on 31 January
2€462025 it would need to undergo a renewal test by 1 February%@482028 Me;desigrkeﬁth&predueurad—eet
cha A W W v v u y m - If the report indicated that
the product contmued to comply W|th the requlrements of Clause 5, the results wouId remain valid for another-tye
thfee years. Another renewal test could be-eenducted-in completed before the end of January-2620 2029 to furthler
extend the results.

Fyurthermore, market check testing in accordance with the MCM in IEC TS 62257-9-5 may bhe
used to verify that a product, after being shown to meet the quality and warranty requirements
through QTM testing, continues to do so.

414 Retesting of non-conforming products

Inf cases where products tested in accordance with 4.2 or 4.3 are’found not to meet all of the
quiality requirements of Clause 5, the market development programme, government, or oth
ofiganization using this document may allow for targeted-retesting of the product aft
improvements have been made. When determining retesting requirements, the provisions pf
412.6 and Annex A shall be observed. If the issue can be gorrected by changes to the packaging
ol consumer-facing materials, the organization may choose to allow submission of digitgl
mfaterials or photographic evidence that consumgtr-facing materials have been improved o
agsess compliance with the requirements of Clause 5.

—

4J5 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 pf
teist results shall fully characterize the product's performance on the highest (brightest) light
olitput setting or configuration; as applicable. If a product includes only one lighting appliancg,
byt 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,
thie light output aspects shall be measured for the highest (brightest) setting of each distingt
lighting appliance (type individually. The power consumption of all lighting appliances on all
settings shall be\measured individually.

For appliances used individually or in combination, the full-battery run time and any relevanpt
rn times.after solar or electromechanical—er—grid charging shall be evaluated in accordange
w|th thejyenergy service calculations described in IEC TS 62257-9-5.

NOTE In [EC TS 62257-9-5:20182024, 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-
9-5:20482024, Table GG.4) if the combination of appliances used to obtain the advertised energy service is not
specified.

For the example usage profile defined in IEC TS 62257-9-5 daily energy service, full-battery
run time, and run time after either solar; or electromechanical,—andfer—grid charging, or both,
shall be reported by the test laboratory, but-need-net may be-included-on omitted from the
product packaging—er and documentation. In 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 set of advertised appliances with the highest
power consumption of each type.
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The light distribution test of IEC TS 62257-9-5 is optional.

For televisions with automatic brightness control enabled by default, péwer consumption testing
s:r‘all be done with automatic brightness control enabled. If automatic brightness control s
emabled, the illuminance at the automatic brightness control serisor shall be 12,0 Ix + 2,4 Ix.

4)5.2 Exception for accessory lights

Allighting appliance is an accessory light if its advertised luminous flux is 15 Im or less, unlegs
it fis the only light included with the product and is one of the core functions of the product (i.p.
is|not simply an indicator LED). Accessory lightsare considered non-lighting appliances, and
ne¢ed-not-be-assessed-for testing of light output aspects (luminous flux, CCT, and CRI); and
light-distribution)-or lumen maintenance for these appliances may be omitted. However, if an
agcessory light is suspected to have a luminous flux greater than 15 Im, it may be tested [o
confirm the actual light output and, if found to exceed 15 Im,—may shall be subject to the
rgquirements for lighting appliances.

4/5.3 Accessories with battéeries

Alcomponent with battery {nay be omitted from the energy service calculations (and therefofe
dopes not require the FBRIJand power consumption tests) if:

a] The componentiS®hly used as an accessory, such as a remote control, keyboard, or mousg,
for another cemponent, and

b] the battery\eapacity of the component, in terms of energy (Wh), is not more than 10 % pf
the battépy capacity of the main unit from which it is charged.

The power consumption of accessories without batteries, such as mice and keyboards, [is
typigaly included in the power consumption of the component with which the accessory is usef.
In this case, the power consumption test can be omitted for these components. For example,|if
a computer includes a USB keyboard without batteries, the keyboard will be connected to the
computer when the computer’s power consumption is measured in accordance with
IEC TS 62257-9-5, so there is no need to separately measure the power consumption of the
keyboard.

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
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maintenance, health and safety, battery requirements, quality and durability, and consumer

information.

If a product 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 that
requirement, the product is considered not to meet the requirement. For example, if a switch
stops functioning on a product while its luminous flux is being measured, the product would fail
for functionality. An exception may be made if the failure could reasonably have been caused
by handling, disassembly, or modifications to the product that are not representative of ordinary

use.

In certain cases, where products are designed for special applications, certain requirements

miay be waived, altered, or strengthened at the discretion of the market deyelopme
pfogramme or government that is utilizing the requirements. Any deviations) from th
rgquirements listed in this document shall be noted in the test report and any otherverificatic
miaterials. If it is evident from the design and construction of the stand-alone reneWable energ
pfoduct that a particular test or standard is not applicable, the test is either not made

rdasonable adjustments may be made to apply the test to the product. Any’modifications shall

povide a level of accuracy equivalent to the original method and shallvbe fit for the intende
use. All modifications shall be documented in the test report. The néed for additional detaile
rgquirements to cope with new situations should be brought promptly to the attention of th
appropriate committee.

Albrief summary of requirements is presented in Table 3.5This table is to be used as a guid
thle complete set of requirements is specified in the remainder of Clause 5.

Table 3 — Summary of quality requirements

nt
e
n

Yy
Dr

d
d
e

Category Metric Sub- Size
clause
Truth in All numeric aspects are accurate:\All advertised features are functional. 5.2.1, All
ddvertising 5.2.2

Performance reporting requirements:-manufacturer company name, product 5.2.3 Size Al
name, light output, solar run time, a statement regarding device charging,

warranty-terms; and eomponent specifications

Performance repaorting requirements:-manufacturer company name, product 5.2.3 Size B

name,-P\-power solar run time profile,-a-statementregarding-battery
replacement,warranty-terms; and component specifications

Advertisements for pay-as-you-go (PAYG) products are truthful and 5.2.4 All
productstare capable of accurately metering service

Advertisements for included appliances are accurate 5.2.5 All
lngress protection advertisements are accurate 5.2.6 All
Rorts Ports requirements include: appliance voltage compatibility, truth in 5.3 All
nequirements | advertising, and ports functionality
Humen Actual or estimated relative light output at-2-660 1 000 h is 2-90 95 % of the 5.4 All
rmainfenance | initial light output
Health and AC-DC power supplies carry a recognized consumer electronics safety 5.5.1 All
safety 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-sereening safety and durability tests 5.5.5 All
All PV modules with maximum power greater than-40 100 W at STC pass 5.5.5.4 | Size B

the hot spot endurance test of IEC 61730-2, UL 61730-2, or IEC 61215-2 or
the partial shading test-defired-in-AnrnexB-of this-decument of
IEC TS 62257-9-5
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Category Metric Sub- Size
clause
Products with a maximum solar PV power greater than 240 W, open-circuit 5.5.6 Size B

voltage greater than 35 V, or short-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 protected by an appropriate charge controller 5.6.2 All
Lithium-based batteries meet a safety standard and have overvoltage 5.6.3 All
protection for individual cells
After battery durability test, capacity loss does not exceed 25 % 5.6.4 All
Duality and Physical ingress protection requirements vary by component category 5.7.2.2 | AN
durabilit
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 "good" or "fair" for 5.7.4 All
workmanship quality as defined in IEC TS 62257-9-5 and no hazards or
safety issues are present
Switch, gooseneck, connector and moving parts durability: ltems 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 discopnected or isolated, the 5.7.8 All
system is not damaged, and the load terminals/naintain 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 preducts with non-plug-and-play 5.7.10 All
connectors
onsumer Warranty requirement: minimum period of 1 year 5.8.1 Size A
ihformation . KN . ;
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
and troubleshooting of the system
Information regarding component replacement is included along with a 5.8.4 Size B
cornsumer-facing statement about battery replacement
Port information requirements include providing the current and voltage 5.8.5 All
ratings for each port, clearly labelling any ports not intended to supply
power, and additional requirements for ports advertising USB fast charging
512~" Truth in advertising

5.2.1 General

Specific requirements regarding the accuracy of advertised performance and functionality are
provided in 5.2.2 through 5.2.7 and assessed in accordance with the test methods in
IEC TS 62257-9-5.

In general, truth in advertising is determined by applying the following rules in order:
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d)

e)

-32- |EC TS 62257-9-8:2025 RLV © IEC 2025

It is always acceptable if actual performance is better than advertised;
Statements regarding port performance are assessed in accordance with 5.3;
Luminous flux (light output) shall deviate no more than 15 % from advertised values;

All other numeric aspects from IEC TS 62257-9-5, such as run time, time to charge, and PV
power, shall deviate no more than 10 % from advertised values;

If a range is advertised, the entire range shall comply with the rules in 5.2.1 a) to 5.2.1 d).

NOTE In most cases, "better" than advertised implies that the measured quantity is greater than the advertised

va

lue. For example, a measured run time that is longer than advertised or a light output that is brighter than advertised

W
le
m

E
ag

eX
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uld be considered better than the advertised value. In some cases "better" implies that the measured quantity|is
Es than the advertised value. For instance, if a product advertised the time required to fully charge the battery| a
pasured value that was less than the advertised value would be considered better than the rating.
AMPLE 1 The calculated solar run time is 10,5 h and the advertised value is 12 h. The devigtion from the
vertised value is 12,5 % in the direction that is unfavourable to the user, so the requirement is(ho¥met. In this
ample, any calculated solar run time = 10,8 h is acceptable, even if it exceeds the advertised valug by more thgn
%.

AMPLE 2 The advertised luminous flux is 100 Im. The requirement is met for any measured value = 85 Im.
AMPLE 3 The solar run time is advertised as “8 h to 10 h” and the measured valug\is| 871 h. This is not acceptal]le

en though the measured value is within the advertised range, because the measured value deviates from the high
d of the range (10 h) by 19 %, which is greater than the permitted 10 %.

general, the percent deviation from a target value is calculated using the following formula:

Xtarget —,*meas

D =100 %-

Marget

nere:

is the percent deviation in a numetric value;

hrget is the target value;

L cas 1S @ measured value or the average of the measured values for each sample.

| advertised features shall be functional. Any rating or description of the product that appears

s
f

5.

OJT the packaging, inside the package and in any other consumer-facing medium (internet, etd.

~

all be truthful and accurate. Statements shall not mislead buyers or end users about the
atures or utility of the product.

D
—

bme claimedyfedtures or ratings are outside the scope of IEC TS 62257-9-5. The mark
velopment, programme, government, or other entity using this document may determine an
propriateymethod to evaluate these claims.

2.2 Assessment of run time values

5.

221 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

c)

and used to power an appliance or combination of appliances. This value is calculated in
the energy service calculations.

Solar run time: this is the run time for an appliance or combination of appliances expected
in one day of solar charging, including any use or charging of the appliance during the day.
This value is calculated in the energy service calculations. The solar run time can be less
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than the full-battery run time if the solar energy is not sufficient to charge the battery or
greater than the full-battery run time if appliances are used during the day while the battery
is charging.

d) Electromechanical-anrd—grid run time: this is the run time after-the—main—unit-batteryis

If
in

id a stated amount of electromechanical
work input. This can be less than the full-battery run time if the battery is not fully charged.

a run time is advertised, the run time should be stated in such a way that the intended
terpretation is clear to the consumer.

N
5.

R

ng¢cessarily correspond to any advertised combination.

charge time.

j2.2.2 Interpretation of advertised values

aIvertisement should be interpreted in the way that is least favourable to the product. In speciflic

DTE 1 In IEC TS 62257-9-5:20482024, the interpretation of full-battery run time in accordance with 5.2.2.1 a)‘\apd
P.2.1 b) is described in more detail in GG.4.1.1.

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

DTE 3 Solar run time and full-battery run time are typically greater than appliance full-batterysrun’time becausgq it
assumed that the appliance could be recharged multiple times from the energy stored in.the/main unit battefy.
ectromechanical-and-grid run time can also be greater than appliance full-battery run time.

DTE 4 For mobile devices, "run time" refers to the number of full charges of the mobile device battery, not the
ration of operation.

full-battery run time result for main units is also measured intthe full-battery run time tegt.
his measurement is made with a specified combination_of\appliances, which does npt

Lin time after grid charging is characterised by the full€battery run time together with the grig-

a run time is advertised, it is assuméd to be for the setting with the greatest power
nsumption (e.g. for a light, the brightest'setting), unless otherwise stated.

DTE In IEC TS 62257-9-5, radios, televisions, computer monitors, and computers are tested under specified
erating conditions, which are considered the only "setting" for the appliance.

a full-battery run time (incthe sense of 5.2.2.1 b)) for a given appliance or combination |is
easured in the full-batteryrun time test and also calculated in the energy service calculationgs,
e result of the energy service calculations shall take precedence unless there is a speciﬂ:c
chnical reason to prefer the full-battery run time test result (e.g. if one of the assumptions
ade in the energy service calculations is shown to be invalid for the product).

general, ifia‘run time is advertised and it is not clear to which of these types it refers, the

Ses:

i only "run time" is stated, or an unclear phrase such as "run time on a single charggq,

+l al ¥ pu | 1 + 4+l H + £ 4+l P | l £ £ .11 L 44
Lulmparc ui1c dauvoTlioTU vdiuc U Uic T11TmmmurnT uTr Uic 1TIcdourcyu vaiuto UT TUuli=-uaticly an
time, solar run time (if applicable), electromechanical run time (if applicable), 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.

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.

d) 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").
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e) If, due to assumed daytime use, any solar run time (5.2.2.1 c)) for an appliance exceeds the

full-battery run time (5.2.2.1 b)) for that appliance, the requirement for daytime use shou

Id

be communicated in a way that is meaningful to a typical user (e.g. "television solar run

time: 8 h, including daytime use").

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

with batteries (including accessory lights as defined in 4.5.2), run time may be expressed

in

units 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 time expressed

relative to a full charge shall be evaluated as for mobile devices.

5J2.2.3 Run times for advertised appliances

Run times may be specified for advertised appliances (3.17). Any such statement _ofyun tin
shall clearly indicate that these appliances are not included with the product.-Further For ead
adlvertised appliance for which run time is presented, the assumed power (or, [if run time
specified in terms of full charges, the battery capacity) of the-advertised-applances appliand
shall be presented and shall be representative of actual appliances that can be found in th
miarket.

a

2.3 Information and performance reporting requirements
5/2.3.1 Required content

The performance reporting requirements differ for size Asand size B products (4.1.2).-Size

a) For all products, the-manufacturer company name*and a uniquely identifiable product nan
or model number shall be presented as descfibed in 5.2.3.2.

b] All products shall have a method of indi¢ating to the consumer what components ar
appliances are included with the product. The description of contents shall be on th
packaging, user manual, user agreemient, or separate documentation presented at the tim
of purchase as described in 5.2.3,2\ The market development programme, government,
other entity using this document(ay accept alternative methods to describe the conten
of a product. Products in produet families (4.2.5) often use the same packaging and us
manual across an entire preduct line with different configurations of components arn
appliances. A set of checkboxes that are manually marked to indicate which (and how man
of the potential compoenents are included is an acceptable way to indicate product content
Other similar alternatives that clearly indicate to the consumer what is included may |
accepted at the discretion of the entity using this document. If a company uses the san
packaging for mujtiple different products and any images or specifications on the packagirn
differ from what might be included in a specific product, a note shall be present on th
packaging.fo.warn customers that the contents may vary and directing them to how they c4
learn what-is included with the specific product.

EXAMPLE 1 Warning messages could include: “Contents may vary, see details in the user manual”’, or “ R
times)may vary, see details on included documentation” or “Included lights and run times may vary. Look on t
béagk to see what is included in your kit.”
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c) All PV modules that are not integrated into other components (including PV modules with

a

cable length less than 3 m, even though they are classified as “integrated” in 3.7.4) shall
include a clear and indelible label on the PV module that provides the following information:

— name, registered trade name or registered trademark of-manufacturer company;
— type or model number designation;

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

— maximum power (Pmpp);

— for flexible modules, the minimum radius of curvature (or, if the module can be bent in
multiple directions, the minimum radius of curvature for each direction).

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.

d) 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 fo
compare products and make educated choices. All component specifications shall e
provided on the packaging or in the user manual. If the component is packaged withdhe kijt,
the information shall be presented on the packaging or in the user manual of the’kit. If the
component is packaged separately from the kit, the information shall be presented on the
packaging or in the user manual of the component. Where indicated, spgcifications shall
also be provided on the component.

— PV modules (those that are not integrated into other components): maximum powdr;

open-circuit-voltage,—short-circuit-current. For size B productsythe PV power shall e

presented as described in 5.2.3.2;

— Batteries: battery chemistry, battery capacity in mAh, Ah.-er Wh, and nominal voltage
(battery capacity and nominal voltage shall also be marked on the battery);

— Lighting appliances with batteries (excluding main 4njts): luminous flux (or brightnesp)
in lumens and the appliance full-battery run time (5:2.2.1 a)) for the brightest setting;

— Lighting appliances without batteries (including lighting appliances built into main unitq):
luminous flux (or brightness) in lumens;
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For size A products, the following additional elements are K&Oired and shall be presentgd
as described in 5.2.3.2:

— Luminous flux in lumens (may also be described a\%ight output" or "brightness");
— Daily solar run time in hours; (@)

— For products that offer mobile phone chargirél other auxiliary services (such as a radjo
or torch), a note that describes the impa mobile phone charging and other auxiliafy
services on product performance. This%tatement may be qualitative; it is intended fo
ensure that the consumer is aware 8{\\6 trade-off between using the available storgd
energy for lighting or other servi A statement such as "mobile phone charging c4n
reduce the daily runtime of the li " or "charging mobile phones or using the radio wjill
result in shorter run times for lights" is acceptable.

Alternatively, instead of a q‘u%litative statement, one or more quantitative solar run time
profiles as specified in f)\@ay be provided.

NOTE 1 "Auxiliary service "@ers to appliances, whether included or advertised, that can be powered by the
product, but for which an @ rtised daily solar run time is not presented on the packaging.

.

The luminous fluxtand solar run time shall be reported for lights on their brightest settinf.
The luminous f&nd solar run time may be presented in any of the following ways:

1) A singl Calue of luminous flux and combination solar run time reported for the majn
Iight%‘ 1l lights that are powered directly from main unit(s))
le

2) A value of luminous flux and combination solar run time reported for all includgd
i@h ing appliances, including lighting appliances with their own batteries (often referrgd
Gb as torches, portable lamps, or lanterns).

\/ Luminous flux and solar run time rppnr’rpd for each Iighfing nlnlnliqnm:\ indi\/idllqlly

4) Additional luminous flux or solar run time values may be reported for appliances used
separately or in combination, provided that each run time value is clearly associated with
the corresponding luminous flux value. Misleading or ambiguous advertisements that
misrepresent the relationship between the luminous flux and run time are not permitted.

EXAMPLE 2 An advertisement showing the luminous flux of the main lighting unit and the luminous flux of a
torch and only presenting the run time of the main lighting unit would not be acceptable because the run time
does not consider the energy needed to power the torch. Ensure the advertisement clearly depicts that the user
will only receive the advertised run time if only the main lighting is used.

Products with multiple batteries can have multiple values of solar run time, one for each
battery.
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B e ’
For size B products, the additional elements specified by either o%ﬁi&.ZBA f

) 1) or optign

5.2.3.1 f) 2) are required and shall be presented as described i 3.2:

1) One solar run time profile stating solar run times for all he included light points gn
high and the included or advertised appliance having tﬁggreatest power consumptiop,
when used in combination. Other appliances (inclu @or advertised) may be included

in this profile, but are not required. s\\
2) Two solar run time profiles: @)
i) The solar run time for the included Iight@{ﬂﬂs on high, used in combination;

ii) Separately, the solar run time for i%anluded or advertised appliance having the
greatest power consumption, used\' ividually.

Advertised appliances included in winations may be generic types (e.g. televisiop
portable radio, 20 cm fan) or spec products. If specific appliances are advertisef,
sufficient information, such as §wodel number or distinctive product name, shall be
provided so that the end USQ\ can identify the appliance. If generic appliances afe
advertised, the power con ption from IEC TS 62257-9-5 should be used to determine
which appliance has the greatest power consumption. If two appliances have equal ratgd

power consumption, eit&ép may be advertised.

If a run time profile innges advertised appliances, the requirements of 5.2.2.3 shall be mgt.
Unless otherwis ted in the advertisement, default values from IEC TS 62257-9-5 for the
percentage of @ﬁne and night-time use and charging of appliances shall be used whgn
assessing th vertised solar run time profile, except that the night-time percentage fpr
lights wit ‘batteries shall be 100 %. Additional run time profiles may also be presented.

NOTE IEC TS 62257-9-5:2024, daytime and night-time use percentages are defined in Table GG.6, apd
gena& pliance power consumption is defined in Table HH.1.

& PLE 4 An example of a solar run time profile is: "After a day of solar charging, you can use the mdin
ights on high for 4 h, the torch for 8 h, and the TV for 3 h." The information can also be given in _tabular jor

g)

h)

graphical form.

The requirement to report solar run time is modified for products without PV modules. These
modifications apply to size A and size B products.

1) For products charged from grid (utility) power or an external DC power supply (such as
USB), full-battery run time shall be reported instead of solar run time. In addition, the
time required for a full charge from the grid or DC power supply shall be stated.

2) For products with electromechanical charging, the run time from a specified quantity of
electromechanical charging shall be stated. The description of the electromechanical
run time shall provide sufficient information for the user to understand the amount of
mechanical work input required.

For all metrics presented in accordance with 5.2.3.1 a) through g), the name of the metric
or a pictorial representation and the units shall be included, for example, "Light output on
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high: 75 Im" or "Brightness on highest setting: 75 lumens." A number without the units or an
appropriate description is not acceptable. An advertised run time value without a setting
name is assumed to be for the solar run time on the brightest setting and shall be evaluated

as such.

Companies may also present comparative measures of brightness, though they shall also

report any values required by 5.2.3.1 d) through f). In cases where companies or distributo
choose to provide comparative measures of brightness in addition to reporting the value
lumens, comparisons shall be standardized to reflect the light output as reported in lumen
Allowable equivalents include:

rs
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j2.3.2 Design requirements

j2.3.2.1 General

- Ccandfe or T RKerosene wick Iamp = TU Im

— 1 hurricane lamp = 40 Im

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

EXAMPLE 3 A 45 Im product could advertise that it is "brighter than 4 candles" or "as brfght as a hurrica
lamp."

br all products, solar run time and daily energy service, if advertised, shall'be based on a sol
source of 5 kWh/m2. Additional solar run time and energy service valués based on alternati

ditional consumer information requirements for all products are given in 5.8.

he—manufacturer company may choose how to present the required performance metric
obile-charging information, identifying information (manufacturer company name and eith

the content requirements in 5.2.3.4and the following design requirements:
All information shall be presented in a clear, unambiguous manner. Elements shall not |

misleading.

The information shall-have at least the same prominence as the other messages on th
packaging or other Io¢dtion where the information is presented.

The label or information shall be sized such that:
H—TFhetextis-gtleast-10-pointfont;

1) The fontisize requirements of 5.2.3.2.3 are met;
2) Any graphics are clearly visible.

There shall be sufficient contrast between the text or graphics and background to be clear
legible.

lues of solar resource may be advertised; the solar resource in kWh/m2 used to calculate any
suich alternative values shall be clearly indicated.

oduct name, model number, or both), and warranty terms, so long as the presentation adhergs

ne

ar
e
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It

is strongly recommended that:

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

b) The information should be presented either graphically or using an appropriate language for

5.

the region(s) where the product will be sold, or both.

2.3.2.2 Location requirements

Any information that is subject to the requirements of 5.2.3.2 shall be accessible prior to
purchase. Accessible prior to purchase means that:

a) The information may be printed on the packaging or on a document inside the packaging, if

the packaging can be opened prior to purchase;
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b)

c)

TH

H

AMPLE The following examples meet the requirement:

— 39 —

If the information is inside the packaging, it shall be possible to open the packaging and
access the information without altering the packaging, unless the information in its entirety
is legible from the exterior of the packaging (note, tape or a seal that can be cut or easily
removed to open the package is acceptable);

If information is provided inside the packaging as in 5.2.3.2.2 b), but the packaging is taped
shut or otherwise sealed prior to purchase, companies shall work with distributors and
retailers to ensure the information can still be presented to the customer prior to purchase.
This could be by allowing the customer to open the box prior to purchase or could
include providing an extra copy of the materials that the retailer can share with customers
testing or market observations. If products observed in the market do not have the required
information available prior to purchase, the product is considered to no longer megt, thiis
requirement. é‘

le forr

ntation n

n.
Dt

The information shall be included on or in the packaging in physical, human-r
Information available only on a website, brochure, catalogue, or other docy
included on or in the packaging shall not be sufficient to meet this requirelﬁgnt.

6\/

Information is presented in a user manual or on a warranty card included in dboard box that is not seal
and can be opened by a retail store employee to show the materials to a p@i:‘)oective customer;

R

eII container. All the required information

Information is presented on the outside of the packaging;

tor has sealed with tape. To ensu
se, the retailer has a copy of the ug

Information is presented in a user manual in a cardboard box that the
customers still have access to information that might inform their p
manual available for customers to review prior to purchase.

Information is presented on a cardboard insert in a plastic cla is
visible from the outside of the packaging;

bd
hd

Information is presented on a user manual inside a plas mshell container that can be opened and reseal
without damage. The packaging must be opened to ri the information, but the manual can be accessed a
put back in place without damage. S\Q’

following examples do not meet the requiremen@

Information is presented in a user manual in |

not allow the box to be opened and no co

.

ide a cardboard box that is sealed with tape and the retailer wi
of the materials are available to review;

A statement “2 year warranty; see e
details” is printed on the packaglngo

e.com or scan the QR code for complete user manual and warrar|ty

Information is presented on a r manual inside a plastic clamshell container that cannot be opened withd
cutting the plastic, and the | ation is not visible from outside the packaging.

-
€ 4
2

<

- &

me-p

—In cases whe
pfoducts are \ fuswely mstalled by the company's tralned and authonzed techmmans and tr

S"Q.o.com'cb.ﬁi

When required information is presented in the Latin alphabet, the font used shall have a cap
height of at least 2,2 mm. The cap height is the height of flat capital letters (for example, X or

H),

measured from the baseline. Cap height may be measured with a type scale, ruler, calliper,

or other instrument. For materials submitted electronically that include a scale reference, the
cap height may be determined by inspection using the appropriate software.

This dimensional measurement may be omitted if the information is legible and the other

req

uirements of 5.2.3.2 are met.

The term “cap height” is not applicable to scripts other than the Latin alphabet. For other writing

sys

tems criteria should be determined that provide an equivalent level of legibility.
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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-marufacturer company 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
PAYG metering system is not measured separately, but is included in the standby loss
measurement for the product, which impacts the run time estimates for the product.

Instructions for using the pay-as-you-go system shall be provided in the user manual® (if
pfesent), in a user agreement, or in another location in or on the packaging.

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

5J2.5 Included appliances requirements

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

NOTE InIEC TS 62257-9-5:20482024 relevant appliance tests are listed in Table FF.1.
5]2.6 Assessment of ingress protection advertisements

Any advertised IP Code may be evaluated, and, if evaluated, shall be accurate. Evaluation pf
IH Codes shall be performed in accordance with IEC 60529 or IEC TS 62257-9-5, except that
thle modified IPX4 method from IEC TS 62257-9-5 shall not be used for this purpose. Lightir
appliances and components that contain® built-in lighting appliances may alternatively H
eYaluated in accordance with IEC 60898-1. This requirement may be met by-manufactur
ce¢mpany-supplied documentation @f’test results from a laboratory that has demonstrate
codmpetence, metrological traceability, and impartiality, for example by accreditation
ISO/IEC 17025 by an ILAC, 'MRA signatory. Unless otherwise specified, the samplif
rgquirements of 5.7.2.1 do.not apply to tests required by this subclause that are not requirg
by 5.7.2.

0@ O a k ©«Q

EXAMPLE A component.ofta product undergoing a QTM test is required by 5.7.2 to meet IP21. The package claims
thpt the component meets 1P67. The testing for IP21 would require random sampling in accordance with IEC 62257-
9-b, but the testing for P67 would not.

NOTE IEC TSv62257-9-5 does not include procedures to evaluate all possible IP Codes.

A described in 5.7.2, technical protection assessed in accordance with IEC TS 62257-9-5 may
b¢ uséd,to provide protection equivalent to IPX4, IPX3, or IPX1.

Components that contain sensitive electronics and are advertised using the following terms
shall meet the IP Codes listed below, evaluated in accordance with IEC 62257-9-5 (if
applicable), IEC 60529, or IEC 60598-1:

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)

o Water resistant, rated for outdoor use, or similar: IPX1 (or technical protection)

e Dustproof, protected from dust, or similar: IP5X
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Diodes and screw-type terminals are not considered sensitive electronics, but any printed circuit

board is considered sensitive.

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.)

Ifla component is advertised to be used on the water in conditions where‘ityis likely to &
submerged, the component shall meet IPX7.

5J2.7 Evaluation of advertised charging time

Agflvertised solar charging time (i.e. the time required to charge thegproduct from the PV modulg
if[present, shall be compared to the solar charging time cadleulated in the energy serviq
cdlculations of IEC TS 62257-9-5. If the statement of solar) charging time specifies whig
batteries are included in the time estimate, only thesel batteries shall be included in th
calculation. Otherwise, the calculation shall include thgsmain unit battery and all batteries
inicluded appliances charged from that main unit.

The number of batteries included in the calculation can exceed the number of ports availab
to charge the batteries simultaneously. In this)Case the realistically achievable charging tin

cdn be greater than that calculated accarding to the IEC TS 62257-9-5 procedure. In th
s}uation, the consumer-facing descriptien‘of charging time shall not be physically impossib
ddie to a limited number of charging pogis.

Aglvertised grid charging time (i.ey the time required to charge the product from the AC grid
a|DC power source not included with the product) shall be compared to the result of the gr
charge test of IEC TS 6225/4=9-5. If the product is advertised to be charged using a DC pow
sgurce not included with(theé product, sufficient information shall be provided for the user
identify the correct power source. The following information shall be considered sufficient:

a) For USB inpuis,)if the product can be charged within the advertised time using a pow
supply limited_to 5V and 0,5 A, no consumer-facing information is required. The produ
shall be tesied using a DC power supply setto 5V and 0,5 A.

b] If a cuffent greater than 0,5 A is needed in order to charge the product within the advertise
times=the current (A or mA) or power (W) shall be stated. The product shall be tested usir
a DC power supply set to 5 V and the advertised current (or the advertised power divide
oy’5 V).

Dr

e

is
e

c) If a USB power supply that supports fast charging is needed in order to charge the produ

ct

within the advertised time, the power (W) and fast-charging protocol (e.g. USB Power
Delivery) shall be stated. The product shall be tested with a power supply meeting the

advertised specifications.
d) For other DC inputs, the input voltage and current shall be specified.

e) If a specific type or model of power source is advertised for use with the product, the

laboratory may charge the product using the advertised power source or a DC power supp

ly

meeting the company-provided specifications. The company may provide the power source

to the laboratory without random sampling.
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The power source information shall be specified in the same location as the statement of
charging time (e.g. if the charging time is advertised on the packaging, the power source shall
also be specified on the packaging).

NOTE InIEC TS 652257-9-5, the grid charge test is performed if the product includes an AC-DC power supply or if
charging time from an external DC power source (e.g. a user-supplied USB power adapter) is advertised.

5.3 Ports requirements

5.3.1 General

The requirements of 5.3 apply to products that include output ports to power appliances, pr
mpobile devices (see 3.9.6) and are assessed using IEC TS 62257-9-5. Ports that are intended
pfimarily for a function other than providing power (i.e. data ports or input ports) are npt
expected to meet these reqwrements To be exempted from testmg, these ports shaII ke
lapelled-on S
specified in 5. 8 52 The Iaboratory may check the functlonallty of these ports (eg 1y
codnnecting a compatible device), and any port so tested shall be functional;

NOTE InIEC TS 62257-9-5:20182024, the ports tests are described in Annex EE.

Efach tested sample shall meet the requirements of 5.3.4, 5.3.5 and5.3.6 (i.e. no failures afre
permitted).

In 5.3.5, 5.3.6.2.2, and 5.3.6.3.2, ports are required to provide a voltage within specified limits
ovYer a specified range of current or power, based on thé advertised current or power rating.|If
both current and power ratings are advertised, each evaluation shall be performed twice, onge
using the current rating and once using the power rating, and the port shall meet the
rgquirements in both cases.

Separate current (or power) ratings may be “specified for functionality and for overcurrept
pfotection. If separate ratings are given;~the term "advertised current (or power)" in 5.3.p,
5/3.6.2.2, and 5.3.6.3.2 refers to the rating for functionality.

EXAMPLE 1 If the port voltage for a USB-port drops below 4,5 V at 0,5 A, the following language could be us€gd:
"The USB port can supply 1,5 A, but some mobile devices might not charge if the load exceeds 0,5 A."

EXAMPLE 2 Consider a 12 V port(that can reliably provide 12 V at 3 A and has overcurrent protection that activatgs
at|6 A. In this example, the port cannot sustain 12 V at currents above 3 A, and a typical 12 V, 6 A appliance might
ndt work properly at a reduced*voltage. A current rating for this situation could state: "the port can supply 6 A, Hut
sgme appliances might nof\function properly if the load exceeds 3 A."

Ifthere are multiple-identical ports the term “advertised current (or power)” refers to the current
o power that eah”be supplied by a single port with no loads applied to additional ports. (Sge
5§8.5 for copsumer information requirements for identical ports.)

The voltage at the maximum current (or power) required by 5.3.5, 5.3.6.2.2, and 5.3.6.3.2 may
b¢ determined by linear interpolation. However, if the relationship between voltage and currenpt
(dr_power) appears to be nonlinear on the interval containing the maximum current (or powel),
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.

Consumer information requirements for ports are specified in 5.8.5.

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-reed-not may
be-ircluded-in omitted from the PV overvoltage test.
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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

adjustable to multiple voltages between 9V and 24 V), at least two settings shall be tested,

subject to the following provisions:

a) 5V or 12V settings shall be tested and shall comply with 5.3.6.

b) If specific settings are used for the included or advertised appliances, these should be

tested.

c Otharwica tha mavimiim and minimiim cattinac chan
ot e TrWASEth o =) ttH G550

o
AR RACvANI RS oo o e A2 g Tt

Efch selected setting is tested as a separate port, including the output overload protection te
amnd assessment of DC ports.

513.4 Appliance voltage compatibility requirements
5[3.4.1 General
E

kKcept as specified in 5.3.4.2, included appliances shall function when.connected to ports ar

agsessed in the appliance operating voltage range test-erthe—a&sessmentof BCports

IHC TS 62257-9-5. Appliances shall function at all tested voltages,; where "function" is defing
a$ providing the expected service (e.g. lights turn on, television displays images and sound) f

batteries.

DTE In IEC TS 62257-9-5:20182024, the appliance operating.voltage range test is described

in Clause FF

13.4.2 Exception

hen tested at the minimum voltage, thevappliance-need-notfunction may be non-functional
trE behaviour is described in the usér manual and the description is written in a way that

shall not be damaged or present a safety hazard over the entire voltage range of the port gs

appliances without internal batteries, and is defined as charging for appliances with interngl

d

oli
d
br

if
is

off when the battery is lows.it-is not necessary to add an additional statement that a USB rad

dFined in 5.3.6.2.3 or 5.3.6.3.3. For example, if the user manual states that the USB port tur
cannot charge when the hattery is low.

513.5 Truth-in-advertising requirements
5]3.5.1 Advertised voltage ranges

Agvertised port voltage ranges are subject to truth-in-advertising requirements. Compliance
assessedsusing the evaluation of advertising claims described in IEC 62257-9-5. Each testg

meaningful to a typical user; for example: "The television may not work when the battery is low.
Alsingle statement may be used o meet the requirements of this exception and the exceptio:fs

S
o

is

sTmpIe 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 th

is

behaviour is clearly described in the user manual or in the same place where the voltage range

is stated.

a) For-5-\ all ports, the port voltage shall not be less than the advertised minimum voltage,
minus a tolerance of-4 10 %, when the port is operating at up t0-95 90 % of the advertised
current (or power);-eri i i ; ;
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eb) For all ports, the port voltage shall not exceed the advertised maximum voltage, plus a
tolerance of-+ 10 %, under any test conditions.

NOTE In IEC TS 62257-9-5:20482024 the assessment of advertised voltage ranges is described in EE.4.3.2 a).

If both current and power ratings are advertised, whichever is least favourable to the product
shall be used to evaluate the advertised voltage specification.

A product may advertise a minimum voltage, a maximum voltage, both, or neither. In addition,
a nominal port voltage is frequently advertised. If a single voltage value is specified for a port
withrmofurther description, it—shoutd—beimterpreted—as a nomimatport vottage Nomimatpqrt
vgltages are not subject to a truth-in-advertising requirement, but should be accurate.

5]3.5.2 Advertised power and current specifications

Apy port power and current specifications, if provided, shall be accurate. If a current or power
rdting is advertised in association with a port, the port shall be able to provide'at’least-895 90 [
of the advertised current or power value at the typical battery discharge voltage.

DTE In IEC TS 62257-9-5:20182024 the assessment of advertised current and power specifications is described
EE.4.3.2 b).

5Z

3.5.3 Advertised appliance compatibility

bwer output of ports shall be sufficient to supply power té-appliances that are advertised bt
t included at the appropriate voltage range as specified in 5.3.6. Advertised appliances with
tteries, including mobile devices, that charge from &V ports meeting the requirements pf
3.6.3 shall be excluded from this assessment.

oIy O

NOTE In IEC TS 62257-9-5:201482024 the evaluation of claims regarding capability to power appliances
dgscribed in EE.4.3.2 c).

S

513.6 Functionality requirements

3.6.1 Non-standard connectors

5.

Pprts with a connector type that is not commonly used for 12 V or 5 V ports-need-not-meet may
b¢ exempted from the requirements of 5.3.6.2 or 5.3.6.3, provided that the consumer-facing
a}vertising or documentation states that generic user-supplied or off-the-shelf appliancgs
cannot<be used and no adapter that converts the port to a commonly used connector type
(without changing the voltage) is included or described. The following receptacle types are npt
eligible for this exception unless modified so that standard or conventional plugs cannot he
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 5.3.6.2.3 and for 5 V ports
in 5.3.6.3.3.
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5.3.6.2 Functionality requirements for 12 V ports
5.3.6.2.1 Applicability

The provisions of 5.3.6.2 apply to all ports advertised or reasonably expected to provide 12 V,
except those with non-standard connectors as described in 5.3.6.1. A port is reasonably
expected to provide 12 V if any of the following are true (this is not an inclusive list):

a) The port is a type defined by an industry standard or convention for use with 12 V systems,
including but not limited to cigarette lighter receptacles.

b] The productincludes or advertises an adapter allowing connectors described in 5.3.6.2.7 h)
to be used with the port (without changing the voltage).

c) The portis advertised to work with one or more DC appliances (other than includgt:h ht|r g
appliances), unless all advertised DC appliances have specified voltages outsid@k e range
of 10,5V to 15 V. For example, if the product advertises that it can power the pg
would be considered a 12 V port. However, if the product advertises that |Q§ power a 6|V
fan, the port would not necessarily be considered a 12 V port unless on he other listgd
items apply.

=
—

d] The nominal port voltage (whether advertised or not) is betwee V and 15V, or the
range of measured port voltages overlaps with this range. r}l/

NPTE For nominal voltages less than 12 V, see 5.3.6.2.3.2 for an except|ou&o~ﬂ’|e lower voltage limit.

5]3.6.2.2 Basic requirements Q/C)
A

All 12 V ports as defined in 5.3.6.2.1 shall meet the following steady-state voltage requirements:

a) The port voltage shall be no greater than 15 V under any conditions.

b) The port voltage shall be no less than 10,5 V when the port is operating at up to 90 % of the
advertised current (or power) value, at all simulated battery voltages. The port shall function
at all simulated battery voltage levels, but there is no current or power requirement except
as specified in 5.3.5.



https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

—-46 - |EC TS 62257-9-8:2025 RLV © IEC 2025

The 10 % tolerance for truth in advertising does not apply to the 10,5 V and 15V values in
5.3.6.2.2 a) t0 5.3.6.2.2 b).

5.3.6.2.3 Exceptions

TER

13.6.2.3.1 Low-batt \{;ception

g= &

¢low 10,5 V or th may turn off if the feature or behaviour is described in the user manupgl
amnd the descriptg written in a way that is meaningful to a typical user; for example: "Some
appliances might-not work when the battery is low." (See 5.3.4 for related requirements fpr
included ap@;&ces )

hen the power con&o’l.unit battery is at the low-battery voltage, the port voltage may drgp

Ifla porlégets the requirements for one of the exceptions defined in 5.3.6.2.3.2, and the pgrt
inues to function normaIIy when the power control unit is at the Iow battery voltage, the

5.3.6.2.3.1 and any consumer- facmg information requwed by 5.3.6.2.3.2 shall be present

5.3.6.2.3.2 Exceptions to lower voltage limit

The port voltage may drop below 10,5 V if the requirements of 5.3.6.2.3.2 a), 5.3.6.2.3.2 b), or
5.3.6.2.3.2 c¢) are met:
a) Lighting port exception: Both of the following are true:

1) The port can be used to power one of the included lighting appliances, and

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

NOTE 1 Option 5.3.6.2.3.2 a) is intended for ports that are used only to power the included lights, where there is
no implication that the port can power any other appliances and likely no user expectation of such a capability. These
ports are often described as "lamp ports" or "light ports" and are often (but not exclusively) found on relatively small
Size A products.

b) Non-standard voltage exception: The following information is clearly marked on the
product packaging or user manual, meeting the requirements of 5.2.3.2:

1) A nominal voltage less than 12 V;

2) A statement that user-supplied 12 V appliances may not be compatible with the port pr
system.

EXAMPLE 11,1V port — it is possible that it is not compatible with user-supplied 12 V appliances.

NPTE 2 Option 5.3.6.2.3.2 b) is intended for ports where the output voltage range overlaps with that-of a 12 V port,
byt the voltage drops below the 10,5V limit at higher currents, including ports powered dirgctly from a battdry
cdmposed of three 3,7 V lithium-ion cells in series. Such ports may be capable of powering-a xatiety of small 12}V
afgpliances, as well as larger appliances that can operate over a wider voltage range, but,ma¥/not be able to power
lagge appliances such as televisions and refrigerators that require a tighter voltage tolerantce.

c) Proprietary port exception: There is a prominent consumer-facinglstatement, meeting the
requirements of 5.2.3.2, clearly stating that the port can be used ‘anly with company-suppligd
appliances, whether included or sold separately. No other consgmer-facing information shall
contradict this statement.

NPTE 3 Option 5.3.6.2.3.2 c) is more restrictive than option 5.3.6.243¢2’b) and is intended for ports that canrfot
supply a voltage in the range of 10,5 V to 15 V under typical operating, conditions.

Nptwithstanding these exceptions, the requirements\6f 5.3.4 and 5.3.5.3 shall be met.

a

§3.6.2.3.3 Exceptions to upper voltage limit

The port voltage may exceed 15 V if the p&rt meets the criteria of 5.3.6.2.3.2 a) or 5.3.6.2.3{2
and 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 appliances can be-damaged if connected to the port.

O

5]3.6.3 Functionality requirements for 5 V ports
5{3.6.3.1 Applicability

The provisions of 5.3.6.3 shall apply to all ports with a USB form factor and all ports advertisgd
ofl reasonably expelted to be used for mobile phone charging at a nominal voltage of 5|V
(ipcluding barrel plugs), except those with non-standard connectors as defined in 5.3.6.1.

For fast-chdapging USB ports, the requirements of 5.3.6.3.2 do not apply except as stated |n
5{3.6.5.2.

5[3.6:3:2 Basic requirements

All-ports with-a USB form factor and All 5 V ports-advertised or reasonably expected to be used
for—mobilephonecharging{including—barrelplugs)}-as defined in 5.3.6.3.1 shall meet the

requirements in the following list. These requirements are based on the USB Battery Charging
Specification Revision 1,2 (USB Implementers Forum, 2012), with some modifications to
address common charging requirements in the stand-alone renewable energy product market.
The market development programme, government, or other entity using this document may
define exceptions to these requirements; the—manufacturer company 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) Voltage requirements when the port is operating at a current less than or equal to 0,5 A or
95 90 % of the advertised current, whichever is greater, or a power less than or equal to-956
90 % of the advertised power, whichever is greater:
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1) Minimum steady-state voltage: 4,5V at all simulated battery voltages except the low-

battery voltage; 4,25 V at the low-battery voltage.
2) Maximum steady-state voltage: 5,5 V

c) Voltage requirements when the port is operating at a current (or power) greater than the

current (or power) specified in 5.3.6.3.2 b):
1) No minimum steady-state voltage requirement
2) Maximum steady-state voltage: 5,5 V

A —+= e = —— e = Sas o—UsB-1B8 o = Sama=ans —+= ‘35
meets—al-the requirements—of 5-3.-6-4 heotherport-may be-desighed-toprovide-a—voliade
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The 10 % tolerance for truth in advertising does not apply to these voltage‘values (4,5 V, 4,25

43.6.3.3 Exceptions

5
The minimum steady-state voltage requirement at the low-battery voltage, specified in 5.3.6.3
b
m|

ampd 5,5 V). Additional provisions for ports with fast-charging functionafify“are given in 5.3.6.§.

2
1), may be waived if the port behaviour is describedinthe user manual in a way that |is
leaningful to a typical user. If this requirement is met, the port may turn off at the low-battefy
voltage or operate with an output voltage less than 4257V.
EXAMPLE If the port does not function when the battery, isNlow, the following language could be used: "When the
bdttery is low, the USB port will turn off, but the lights will.eontinue to work."
53.6.4 Ports powered directly from a®PV module
DPhrte that ara nowered directlvy from 3-BV modide (without 3 hatterv) can he tasted hvy suinnlvina
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S e nput-using-the-apparaty SR SO —=-c e o
nulatethe P\ _module performance—a MO 0-°C and 000\ 2>—A4’HU’%MW
dauiremen hat-would—Rorpa apphy—at-the bical-batte _' harge—voltage-sha apply
cHp- G- ResSe oG oA ReSe—PO ai—d O0—DPe e ea—u Rg—hattHa HHAHGA O d e C
-n_.s u---= ha -e'-l--n ' C-60904-9 3 BBEB
Pprts that are pepwered directly from a PV module (without a battery) are tested |n

IHC TS 62257-945 py simulating the PV module performance at TMOT (50 °C and 1 000 W/m3
All functionalityhcequirements that would normally apply at the typical battery discharge voltag
shall apply dhder these conditions.

If|the (product advertises that a mobile phone or other appliance can be charged directly fro

m

tr]e PV module, the PV module output should be considered a "port" and should be evaluate
in

accordance with this subelause

5.3.6.5 USB fast charging
5.3.6.5.1 Applicability

During the assessment of DC ports, all USB ports having any of the following advertised

characteristics shall be tested for USB fast charging in accordance with the assessment of D
ports in [IEC TS 62257-9-5:

C

a) Support for fast charging of mobile devices (or similar terms, such as “quick” or “rapid”

charging, or “will charge faster”);

b) Support for USB Power Delivery or another specific fast-charging protocol, such as

Qualcomm® Quick Charge™;
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c) A power rating greater than or equal to 15 W or an advertised voltage greater than 6 V.

Ports not meeting the criteria in 5.3.6.5.1 a) to 5.3.6.5.1 ¢c) may be tested if requested by the
company.

NOTE The test procedure for USB fast charging in IEC TS 62257-9-5:2024 is specified in EE.4.2.5.4.3.
5.3.6.5.2 Requirements

Ports with detected fast-charging support shall meet the following requirements:

a] The steady-state output voltage for the 5V fixed voltage source mode shall meeqre
i q

requirements of 5.3.6.3, except with the maximum current offered by the port usedg_ a
of the advertised current. This requirement is applicable at all simulated battery \(&I ges.

b] The following requirements are applicable only when the power control unit i wered gt
the typical battery discharge voltage: (1/
1) When a load that does not support fast charging is connected, the @ggpshall meet the
voltage requirements of 5.3.6.3 at a current of 0,5 A. ’

2) The maximum power output shall be no less than 90 % of the ad?@?tised value in at leapst
one of the operating modes.

©
3) If multiple fast-charging protocols are supported (e. CbSB Power Delivery and |a
proprietary protocol), each protocol tested shall co g& with 5.3.6.5.2 b) 2), unlegs
different power ratings for each protocol are créi/ advertised in a way that |is
meaningful to a typical user. S\\

EXAMPLE 1 A USB Type-C port is rated 20 W and is capable%s@pplying 15 W at 5V or 20 W at 9 V using U$B
Pgwer Delivery. This port meets the requirements in 5.3.6.5.@ e port is not expected to supply the rated powler
at|every possible voltage, only at the highest voltage.)

EXAMPLE 2 A USB Type-C port is rated 40 W and is q@ble of supplying 20 W using USB Power Delivery, or 40 W
uding a proprietary fast-charging protocol for comp%b smartphones. This port does not meet the requiremer]ts
bgcause it cannot supply the rated power using U% ower Delivery.

EXAMPLE 3 The port of Example 2 is adver@d as “20 W fast charging, or up to 40 W with compatible Brand| X
smartphones.” This port meets the require&@ because the difference in power between the two protocols is cleafly
explained.

4) The steady-state output’(sgtage for each fixed voltage source mode other than 5 V shall
meet the requiremen@%f the specifications for the supported fast-charging protocols,|if
such specificatior@e publicly available. In the specific case of USB power deliverjy,
the permitted tole’r nce is +5 % (vSrcNew, IEC 62680-1-2:2022, Table 7-24).

5) Any spec&fp otocols (e.g. USB Power Delivery) or modes (e.g. PPS) that afe

advertise consumer-facing locations shall be functional.
c) Advertise Itage ranges for fast charging are not assessed as described in 5.3.5.1, but
should ccurate.

For U@I}%ower delivery SPR modes, and other modes supported by the test laboratory, thege
re% ents are assessed by testing in accordance with the assessment of DC ports |n
I5 62257-9-5. For other modes that cannot be evaluated by the test laboratory. evidenge
of compliance shall be supplied by the company. This evidence can include component data
sheets or third-party test reports or certificates.

NOTE Because there is no universally accepted definition of “fast charging” or “fast-charging protocol,” this
document does not contain a requirement for ports advertised or described as “fast charging” to support a specific
fast-charging protocol. The intent of this document is to ensure that the maximum power of the port is specified
accurately and that the voltages supplied by the port will allow mobile devices to charge correctly without damage.

5.4 Lumen maintenance
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% 5 b 3

NOTE InEC TS 62257-9-5:2018 the 2 000-h-test is-describedin-Clause

Clhuse J-6-

All lighting appliances that are required to be assessed for light\output aspects shall meet orne
of the following requirements:

a)] the relative light output of all samples tested shall be at least 95 % at 1 000 h, measuregd
with the lumen maintenance test of IEC TS 62257-9%5, or

b] the estimated relative light output of all samples) tested shall be at least 90 % at 2 000 p,
estimated with the alternate method . uSing ANSI/I[ES LM-80 data defined |n
IEC TS 62257-9-5.

The alternate method using ANSI/IES LM=80 data shall not be used for market check methgd
(NICM) tests.

For products that undergo 500 h tests (LM-80 tests, MCM primary check tests, and accelerated
V}rification method (AVM) test$);7all samples at 500 h shall maintain greater than or equal fo
9
s

% of initial light output. If~a-product fails the 500 h test, it shall be retested with additionpl
mples for the full 1 000~

NPTE InIEC TS 622574935:2024 the lumen maintenance test is described in Annex J.
5/5 Health and safety

515.1 AC-DC power supply safety

A

ny inctuded AC-DC power supply shall carry a recognized consumer electronics safety
cTrtification with accompanying valid documentation.

NOTE UL and CE markings are common electronic safety approval markings found on AC-DC power supplies
relevant to off-grid lighting products. The UL and CE markings on these AC-DC power supplies typically indicate
compliance with the UL 1310 and-tEC-606950-1; IEC 62368-1 or IEC 60335-2-29 safety standards, respectively. Other
safety approval markings, such as China Compulsory Certificate (CCC) and TUV, are also found on AC-DC power
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—1EC-60950-1+ |EC 62368-1 safety standards, respectively;—though

IEC 60950-1is being replaced by I[EC 62368.

Either a test certificate or test report, or both, shall be provided showing that the included AC-
DC power supply has been tested against the appropriate safety standards and that the test
results are current and valid. The certificate or report 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.
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The AC input plug on an AC-DC power supply that meets this requirement is exempt from the
switch and connector test of IEC TS 62257-9-5. However, the DC output connector on an AC-

DC power supply is subject to the test.

5.5.2 Hazardous substances

Batteries shall not contain mercury or cadmium at levels greater than trace amounts (0,000 5 %

mercury and 0,002 % cadmium by weight).

NOTE _This requirement is generally assessed through-manufacturer company-supplied information. Batteries th

not nickel cadmium (NiCd) typically meet this requirement. This requirement is harmonized with—Biregt

re
QCOGIRR/CP of the European Parliament and of the Council of the 6 anfnmhnr 2006-on-batteries-and-accumulatg
d

v m ve} Regulation (EU) 2023/1542\4f t
El ropean Parliament and of the CounC|I of 12 July 2023 concerning batterles and waste batteries.

15.3 Cirecuit-and-Overload protection

5

A|l ports shall pass the output overload protection test of IEC 62257-9-5. Ports shall inclug
oyercurrent protection to prevent irreversible damage to the system. The overload protectid
dIvice shall either completely cut off power to the port, or the circuitry,-shall limit the curre
suich that even when the load resistance is decreased, the current remains below a safe valy
hich does not damage the system.

O — s

tomatically reset. If replaceable fuses are used for circuit'protection, sizes shall be labellg

on the product and listed in the user manual, and, if fuses \aré replaceable by the user, at leajst

one spare fuse shall be mcluded with the product —Lnetuded—apphaﬂees—need—net—meet—thes

The output overload protection test may be gmitted for ports on appliances that are not intendd
tg provide power and meet the requiremegnts’ of 5.8.5.2.

NOTE InIEC TS 62257-9-5:20182024 the output overload protection test is described in DD.4.2.

Ports that are powered directly from a PV module (without a battery) can be tested under th
conditions defined in 5.3.6.4.

5/5.4  Wiring and conneéctor safety

m
\J
+-

790 ope CHHRAEGT

he overload protection shall be easily resettable or replaceable by the user, or shall

e

e

d

e
o
b

e

[0X

o O

5.5.41 Conductor sizing and robustness

For all products, all wires, cables and connectors shall be appropriately sized for the expected
current and voltage, and all connectors and wire joints shall be robust. This includes that all
external cords provided with the product shall be capable of carrying the electric currents

present during normal operation without exceeding 50 °C + 3 °C (measured at 25 °C £+ 3 °

C

ambient temperature). This requirement is primarily assessed using a declaration from the

company.
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5.4.2 Prohibited connector types

Connectors typically used for AC mains power supplies shall not be used except for AC power

in

puts meeting the requirements of 5.5.1. Connectors in this category include, but are not limited

to:

Appliance couplers specified in IEC 60320 (all parts) and commonly used variants (for
example, the non-standard polarized form of the C7/C8 plug and socket, sometimes referred
to as C7P/C8P);

AC plugs or receptacles specified by national, regional, or international standards such as

5.
5.
A

ahd renewal requirements and alternative test procedures for these-tests are given in Table #

F

S

c:teck method (MCM) tests (as described in IEC 62257-9-5), these tests are required only|if

those described in [IEC TR 60083;
AC plugs and receptacles specified by ANSI/NEMA WD 6 (typically used in North Americq);
Plugs, socket-outlets, and couplers specified in IEC 60309 (all parts).

5.5  Additional tests for PV modules
5.5.1 General

I PV modules (unless otherwise noted) shall meet the requirements of 5:5.5. The-samplesiz¢s
br renewal tests as described in 4.3, AVM follow-up tests as described in 4.2.3.1 b), or markei

ecified in Table 4 or if the PV module has changed.

Subclause Sample size Required for renewal; Provision-of |IEC 61730
AVM follow-up, ormarket | (all parts)sufficientto
check method (MCM) meet requirements
tests
515.5.2 Wiring-inspection Same-astEC 62257-9-5 Fa Ao
: )
515-5-3 Visual-screening L e yes e
. :
Sl e e + no yes
markings—and-sharp-edges
515.5.5 Screw connections |1 no yes
515-5.6-Breakage 1 no yes
515-5-7 Bendingorfolding |4 no no
515.5.8 Hot-spot-endurance | 1 no yes
Lp e e
Thble-4&=Renewal requirements and acceptable alternative test procedures for PV tesfs
Subclause Renewal Alternative test procedure
testing
required?
5.5.5.2 Wiring inspection yes none
5.5.5.3 Bending or folding no Bending:

IEC 61215-2 MQT 22 or
IEC TS 63163 CMQT 10.15 for category 2 products

Folding:

IEC TS 63163 CMQT 10.16 for category 2 products
5.5.5.3.2 Hinged PV modules yes none
5.5.5.4 Hot-spot endurance no IEC 61215-2 MQT 09,
(products >100 W only) IEC 61730-2 MST 22

UL 61730-2 MST 22, or
IEC TS 63163 CMQT 10.5
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9

IEC TS 62257-

Outside test results to1EC64730(all-parts)ortECB1215(allparts) the alternative test

procedures listed in Table 4 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.
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All cables connecting photovoltaic modules to other components shall pass the photovoltaic

5. This includes PV cables with a length less than

9
3 m, but excludes any wires or cables that are internal to other components (such as appliances

or main units).

module wiring inspection of IEC TS 62257
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|

15.5.3 ()?;nding or folding

d
+

5
5.5%@ General
ATFPY

All PV modules that are designed or advertised to be flexible or foldable modules (3.9.9) shall
pass the bending or folding test of IEC TS 62257-9-5, unless the module is mounted or
integrated into a component such that it cannot be flexed or folded during installation or use.

Alternatively:
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5

Flexible modules may be tested using the bending test (MQT 22) of IEC 61215-2 or the

bending test of IEC TS 63163 for category 2 products;

Foldable modules may be tested using the folding test of IEC TS 63163 for category
products.

.5.5.3.2 Hinged PV modules

2

PV module assemblies consisting of two PV modules connected by a hinge or flexible material
that do not meet the definition of foldable modules per 3.9.9 shall pass the gooseneck and

moving part test of IEC TS 62257-9-5. This requirement shall be assessed in renewal testing

p

5.
A

o Q

()

ér 4.3.

hot-spot endurance tests:

5.5.4 Hot-spot endurance (size-B-products >100 W only)

| modules with rated power (at STC) greater than-40 100 W shall pass one ofthe followin

the hot-spot endurance test of IEC 61730-2, UL 61730-2, or IEC 61215-2; or
the partial shadlng test—srpeerﬂed—|ﬂ—a—£utuﬁce~ed+nm4 of IEC TS 62257-9-5;—er

g

15.6 Requirements for systems with large PV modules or arrays

ircuit voltage greater than 35 V, or short-circuit current'greater than 8 A, the module and oth

a product includes a PV module or array with maximum power greater than 240 W, ope

mponents in the system, as appropriate dependingon the design of the product, are subje
the following additional requirements:

PV modules shall meet the requirements-for class Il modules intEC 84730 {(alpary
IEC 61730-1 and IEC 61730-2 or UL 647280-1 and UL 61730-2.

All components intended to be directly connected to the output of the PV module shall me
the requirements of HEC62109-1c0rUL14741 one of the following standards. Typically, th
requirement applies to the mainicontrol unit.

- IEC 60335-2-29
- |1EC 62109-1
— ANSI/CAN/UL 9540

Any component-intended to be connected to an electrical output of components to whig
5.5.6 b) applies-shall meet the requirements of IEC 62109-1 or another applicable standa
(e.g. UL 174 1-0r the relevant part of tEC-60334 IEC 60335) assessing protection from fi
and electric’'shock, unless the circuit to which the component is connected meets one of th

followjfig'requirements-efHEC-62109-1-or anotherapplicable-standard-for protection-in-cas
of direct contact-:

4) -The circuit meets the requirements for protection in case of direct contact according

0]

']_
Br
ct

S

()
—

is

<bCDCD'Q'.:'

IEC 62109-1:

NOTE IEC 62109-1 defines both “protection against direct contact” and “protection in case of direct
contact”; the two are not equivalent and the former is not sufficient to meet the requirement of 5.5.6 c) 1).

2) The circuit meets the definition of a class 1 energy source according to IEC 62368-1;

3) The circuit conductors are not classified as live parts according to IEC 60335-1;

4) The circuit meets the requirements of another applicable safety standard for circuits

accessible to an ordinary person.

If a product is intended to be used with multiple PV modules in series or parallel, regardless of
whether the PV modules are included with the kit, requirements 5.5.6 a) through 5.5.6 c) shall
apply if the total power, open-circuit voltage, or short-circuit current of the combination can
exceed 240 W, 35V, or 8 A respectively.
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If outside test results are provided to meet this requirement, the 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.

5.6 Battery requirements
5.6.1 Provision of battery specification sheets

A battery specification sheet from the battery manufacturer, showing at a minimum acceptable
deep discharge protection and overcharge protection thresholds, shall be provided for all
batteries. Additionally, companies shall declare the battery chemistry and provide a safety daja
sheet (SDS) or similar documentation to support the declaration for all batteries in the system.
For lithium-based batteries, the declaration of the chemistry shall state the specific maierials
used, such as "lithium cobalt oxide" or "lithium iron phosphate." A generic term such asy'lithium-
ion" is not sufficient.

56.2 Battery charge control
516.2.1 General

Al batteries shall be protected by an appropriate charge controller thatprolongs battery life and
plotects the safety of the user. All tested samples shall meet the fequirements of 5.6.2. Charge
control is evaluated in accordance with IEC TS 62257-9-5. Included appliances with batterigs
shall also meet these requirements.

For all products, no damage or unsafe condition (such asyfire, venting, or explosion) shall occpr
ddiring the charge controller tests.

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

NOTE InlIEC TS 62257-9-5:20182024, charge control is evaluated in accordance with Annex S, Annex M or Clauge
FH.9. Passive overcharge protection is definedin IEC TS 62257-9-5:20482024, S.4.4.

516.2.2 Voltage limits

The deep discharge protection-voltage measured in accordance with IEC TS 62257-9-5 shall
not be less than the mipimum value given in Table 5 or the value specified by the battery
nufacturer, whicheveris’less. The deep discharge protection voltage for nickel-metal hydride
batteries shall not exceed the maximum value given in Table 5 or the value specified by the
battery manufacturer, whichever is greater.

The overcharge protection voltage measured in accordance with IEC TS 62257-9-5 shall npt
exceed the-miaximum value given in Table 6 or the value specified by the battery manufacturdr,
whichever-is greater. The overcharge protection voltage for lead-acid batteries shall not be legs
thian the minimum value given in Table 6 or the value specified by the battery manufacturdr,
whichever is less. The test laboratory should discontinue the test if the cell temperature exceeds

g S pe e Re—1 M r,

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.)
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Table 5 — Default battery deep discharge protection voltage specifications

Deep discharge protection voltage
Battery type V/cell
Recommended Min. Max.
Lead-acid = 2,00 1,95 -
Lithium-ion = 3,00 2,95 -
Lithium iron phosphate 22,50 2,45 -
lilickel-metal hydride =1,00 0,95 1,10

gdpproximately 50 %, which is recommended to improve the cycle life of the battery. In practice, the recommende
level of deep discharge will vary depending on the design of the battery and the desired cycle.life. Th
necommended values for other battery types are designed to protect the battery from damage.

IIIOTE The recommended values for lead-acid batteries correspond to a depth of discharge (BeD) of

N4

Table 6 — Default battery overcharge protection voltage spe€cifications

Overcharge protection voltage
Battery type V/cell

Recommended Min. Max.
llead-acid =2,40 2,35 2,45
Lithium-ion <4,20 -- 4,25
Yithium iron phosphate < 3,65 -- 3,70
Nickel-metal hydride <1,45 -- 1,50

5]6.2.3 Requirements for pay-as-you*go systems

off non-payment disabled system_status, the solar module shall be able to charge the batte

lithium-based batteries if the-product is designed to protect the battery from damage when n
charged for extended durations (i.e. up to one year). The design shall also ensure the produ

can still safely charge.when payment is made, and the charging system is reconnected. The
pfeventive measures shall address both the discharge to operate the product and the
s¢lf-discharge of the battery and shall prevent the battery from being charged if it has begn

discharged to an.unsafe voltage.

NOTE Allowing a lithium cell to discharge below 0 % state of charge can cause the anode's copper foil to dissol
ar|d redeposit, forming conductive bridges from the anode to the cathode. If the damaged cell is then rechargg
these,bridges can cause internal short circuits that can initiate thermal runaway leading to explosion. Recharging
lithium eell after it has discharged below 0 % can be unsafe.

For PAYG systems, appropriate battery'protection shall remain active regardless of whether the
system is in an enabled or disabled-state. To avoid damage to a battery during long-term periods

even if the product is in a disabled state. This requirement may be waived for products using

[y

DOt
ct

5.6.2.4 Multiple power inputs

If the product has multiple power inputs, the overcharge protection shall function regardless of
which input is used to charge the battery. To verify compliance, the overcharge protection test
shall be repeated with the power supplied from one input of each type. However, if the laboratory
can determine by inspection that an overcharge protection device protects multiple power inputs
(e.g. the inputs are connected in parallel on the PCB), the overcharge test may be performed

once for all such inputs.
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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 and components that are included in product
families but not tested, shall meet the requirements of a standard for safety during use. Except
as noted in 5.6.3.2, 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 62133-2, orithe

combination-of- UL1642-and UL 2054. For this purpose, portable applications are defingd
as easily hand-carried-devices components (such as torches/flashlights, battery-powergd
radios, mobile phones and tablets). Any components that would be subject to the drop tejst
as described in Figure 2 shall be considered portable applications.

b] Batteries that are not intended to be used in portable applications (i.e. uSed in stationafy
applications), but are used in a component with a mass 18 kg or less shall’ meet either:

1) the requirements of 5.6.3.1 a) or
2) the requirements of both of the following:

i) either the United Nations Recommendations on the transport of dangerous goodjs:
manual of tests and criteria, Section 38.3, or IEC 62287, and

ii) 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 @hd” any housing or component in which it fis
integrated, but does not include external system components (e.g. a separate solar moduje
included with the system).

NOTE 1 The 18 kg threshold is derived from thexScope of IEC 61960-3:2017.

NOTE 2 The United Nations Recommendations*on the transport of dangerous goods: manual of tests and criterla,
Sé¢ction 38.3, is often referenced as UN 38.3.

5]6.3.2 Single-cell batteries
5/6.3.2.1 Definition

For the purposes of this.document, a single-cell battery is a cell fitted with devices necessaty
fdr use, for examplg=Case, terminals, marking and protective devices (per IEC 60050-48p,
482-01-04), so that.t can be handled as a stand-alone component.

516.3.2.2 Requirements

Ifla component contains one single-cell lithium-based battery not connected in series or parallel
w|th any additional batteries, the cell shall meet the requirements of UL 1642 or one of the
applieable standards listed in 5.6.3.1. There is no requirement for additional testing at the
battery pack level.

If a component contains more than one but no more than four single-cell lithium-based batteries,
one of the following shall be true:

e The individual single-cell batteries shall meet the requirements of 5.6.3.1, including both
cell and battery tests;

e The entire component shall be tested as a battery in accordance with and shall meet the
requirements of one of the standards listed in 5.6.3.1; or

e The component shall meet the requirements of IEC 62368-1.
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5.6.3.3 Components containing multiple batteries

Multi-cell batteries meeting the requirements of 5.6.3.1 may be connected in series or parallel
without additional testing. Overvoltage protection shall be provided for each cell or cell block
connected in series as described in 5.6.3.5.

NOTE This provision is intended to apply to products that include multiple unmodified batteries of the type tested
in accordance with 5.6.3.1. If the internal electrical circuit or mechanical structure of the battery pack is modified to
combine multiple packs into a single larger battery, it is no longer a battery of the same type and would need to be
tested according to the standards referenced in 5.6.3.1.

516.3.4 Summary

Table 7 summarizes the requirements of 5.6.3.1 through 5.6.3.2.

Table 7 — Summary of battery safety testing requirements of 5.6.3.1 through”5.6.3.2

Number of cells Number of Component Cell testing required Battery testing
in battery batteries in tested to required
component IEC 62368-1
1 1 No Yes No
1 >1 No Yes Yes
>1 Any No Yes Yes
1 2-4 Yes Batterfes~and cells evaluated in IEC 62368-1

516.3.5 Overvoltage protection for individualcells

All lithium cells or batteries, including those in appliances, shall have overvoltage protection fpr
individual cells or cell blocks (see 3.5). This*protection may be part of the battery pack or the
codmponent in which the battery is installed) The overvoltage protection limit for an individupl
cell shall be as specified by the battery manufacturer. In the absence of battery manufacturdr-
siecified values, the overcharge protection voltage in Table 6 may be used.

NOTE 1 The product of the individual-cell"overvoltage protection limit (specified by the battery manufacturer) apd
the number of cells or cell blocks in séties can be greater than the maximum charging voltage for the battery pad
Fqr example, for a four-cell battery pack, the maximum charging voltage could be 14,2 V (3,55 V per cell) and the
oVervoltage protection voltage could’be 3,8 V. (These values are presented as an example and are not intended gs
a fecommendation.)

=

The requirement for individual-cell overvoltage protection may be assessed through
mphufacturer company 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 generallly
consistent withithe declaration.

NOTE 2 . There is no test procedure to evaluate individual-cell overvoltage protection in IEC TS 62257{9-
5:201482024%

EXAMPLE 1 The following case would suggest that the battery pack and circuitry are not consistent with the
dqclaration, so it is possible the battery does not meet the requirements of this subclause: Consider a product with
a lithium-ion battery having four cells in series. If the-manufacturer's company'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 subclause: Consider the same product as example 1, but the-manufacturer
company 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 pass the battery durability—requirement storage test of
IEC TS 62257-9-5:

e Batteries in main units (3.9.5);

o Batteries that supply power to lighting appliances other than accessory lights as defined in
452,

For these batteries, the average capacity loss shall not exceed 25 %.-lthe-sample-size-is-pt

alg O —ho-more-than-one-sample-shall-have-a-capa 1o areate han-3 0, olo¥ury le

arv durahility oraae te as defined in C TS 6 Q he sample size e hdn

fgur; No sample shall have a capacity loss exceeding 35 %. T.here shall be no failed samplgs
a$ defined in the battery durability storage test of IEC TS 62257-9-5.

NOTE In IEC TS 62257-9-5:20482024 battery durability is evaluated in Annex BB.

516.4.2 Exceptions
:r_qe fe nging batteF'es need Het—m—e-e-t—t-h-e—Feq-H#e{ﬂeﬂ—t—S—e-fé—@—w o4
The requirements of 5.6.4.1 do not apply to the following batteries:

o | Flooded lead-acid batteries that are shipped dry.

o | Lithium iron phosphate batteries that have been<tested in accordance with and meet the
requirements of the type tests specified in)IEC 61427-1, provided that the testing |is
conducted at a laboratory that has demonstrated competence, metrological traceability, and
impartiality, for example by accreditationte/ISO/IEC 17025 by an ILAC MRA signatory.

NOTE In IEC 61427-1:2013, the type tests are listed in 9.1.

6.5 Authentication of battery documents

anufacturer are critical for thie safety and durability of products, entities using this documept
flould take measures tosnerify the authenticity of the provided documents. This can he
egpecially challenging sinde most batteries of the same type are similar in appearance and
identifying information.is-often not marked on the battery.

5
S|nce proper safety testing apd) adherence to the voltage limits specified by the battefy
m|
s

Special attention should be given in the following cases:

e | The opefating voltage range specified by a battery manufacturer is outside the typical range
for bafteries of that type (e.g. a lithium-ion battery has a stated end-of-discharge voltage pf
1,0-¥;0r charging voltage of 4,5 V).

o [ Bocuments appear to have been altered or authentication features are missing.

e Documents do not include identifying information such as the battery manufacturer or test
laboratory name.

e The company name, model number, or other details are inconsistent with other documents
or with markings on the battery.

e The battery shown in the test report does not appear to be the same battery described in
the documents (for example, aspects such as the rated capacity, nominal voltage,
dimensions, number of cells, or cell configuration are different).

It is common for batteries to have minimal identifying information and for details such as colour
and markings to differ between the certification or testing documents and the battery in the
product. Therefore, small differences in these aspects are not typically an indication of
fraudulent or erroneous documents, though it can still be appropriate to contact the entity that
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submitted the documentation to explain the discrepancies and confirm the correct documents
were submitted.

If the authenticity of a document is in doubt, it should be validated by contacting the document’s
issuer (e.g. the test laboratory or battery manufacturer) directly.

5.7 Quality and durability

5.7.1 General

Al|l applicable quality and durability requirements are extended to PAYG components, such, as
rgmote-entry keypads, integrated circuits, and any other hardware systems that are included
w|th the product.

A|l applicable quality and durability requirements are extended to appliances included with the
pfoduct. As noted in 4.2.8, some quality and durability requirements may bejwaived for-nep-
lighting-appliances components that can be proven to meet other relevant standards.

57.2 Physical and water ingress protection
5]7.2.1 Testing and sampling requirements

IH Codes may be estimated in accordance with IEC TS 62257-9-5. All testing to meet the
rgquirements of 5.7.2 shall be performed on samples that.have been obtained in accordange
w|th the sampling requirements of IEC TS 62257-9-5.

sgmpling requirements. Therefore, this requirement genecally cannot be satisfied by a company-provided IEC 60529
or|IEC 60598-1 test report.

Cpnnectors for outdoor use (e.g. terminatitg PV module cables) shall meet the requiremenfs
fdr permanent outdoor exposure (i.e. |R55); however, connectors may be exempted from the
rgndom sampling requirements. Therefore, the company may supply an IEC 60529 test repgrt
fdr a connector (or assembly of cable and connector) as evidence of the IP55 rating. If the
rgport applies to the connectoryénly, the cable shall be of the type specified by the connectpr
mianufacturer.

5{7.2.2 Physical ingress protection

Al|l components that\contain electronics or electrical connections shall meet the requirements
infTable 8. For IR5Xtesting, components should be considered category 2 enclosures according
tg IEC 60529, unless a component has specific design aspects that would result in a pressufe
differential €glative to ambient.

Table 8 — Physical ingress protection requirements

c Jofinedin3.7 Reaquired-physicali rontevel
Fixed outdoor IP5X

EitherIP3X;—or
Py ) .
Others IP2X

All PV Modules

5.7.2.3 Water protection
5.7.2.3.1 Water protection requirements

All components that contain electronics or electrical connections shall meet the requirements
in Table 9.
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As shown in Table 9, the component category will place the product or component into one of
five protection levels: no protection, occasional rain, frequent rain, permanent rooftop
installation for PV modules, or permanent outdoor exposure. There are three different water
protection compliance pathways to meeting the required protection level for each component
category:

e The most straightforward alternative is to meet the IP Code appropriate for the category.

¢ In a second alternative, the totality of the product's design and construction as it relates to
protection from water is evaluated to determine if the technical protection level is equivalent
tao that of a product with the required level of water protection The praocess of determining
whether a component has adequate technical protection to meet a given protection category
is described in IEC TS 62257-9-5.

NOTE 1 In IEC TS 62257-9-5:20482024 the process for determining the technical level of water-protection [is
dgscribed in Annex V.

In the third alternative, clear messages to the consumer about the degree of protection from
water are presented in a water protection warning label as described in 5.7:2.3.2.

NOTE 2 Component categories are defined in 3.7. As specified in 3.7.3, the PV moduleable of a portable separdte
cqdmponent is at least 3 m in length.

Table 9 — Water protection requirements

Component category Required water protection level

Fixed indoor-# No requirement

Occasional rain, which requires meeting ene of:
« IPX1, or

Rortable separate
« technical protection, or

* awarning label

Frequent rain, which requifes meeting one of:
« IPX3, or

FPortable integrated * IPX1 plus techhical protection, or

* IPX1 plusa warning label, or

« technieal protection plus a warning label

Fixed outdoor Permanent outdoor exposure, which requires meeting IPX5

Permanent rooftop installation, which requires meeting one of:
+ modified IPX4 as defined in IEC 62257-9-5, or
+  EC 61215 (altparts) IEC 61215-1 and IEC 61215-2, or

« technical protection

PV modules

Q

|nc|ude built-in Ilghts or radios and are used onIy in Conjunctlon W|th an individual fixed-indoor component ar
€xempt from water ingress requirements even if the accessory is portable. This exemption applies to remot

——

|’\P ’l AL c H' nhnll ra) i annly o coor: S Hr\r\f a+ II L, t h ucad |
ToH Y+ S o y—o—= S56+ Ty—to—oe—aSea—H)

and carrled between multiple Iocatlons such as USB data storage devices and headphones.

r\fr In ol kavhaoardc nn’l r-u
HH g a5y

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
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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.

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

The general design requirements are as follows:

a)l—The basic, ||namhig||n||c messages shall nr‘r‘llrn’rply describe:

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

2) steps a consumer should take to drain or dry the product if it does get wet.

b] The labels or instructions shall have at least the same style and prominence ‘as the other
messages on the packaging or in the users' instructions. The following reguirements shall
be followed:

1) The instructions or label shall be placed in at least one prominent location on the
packaging, in the users' manual, or on other information inside-the package, such as the
warranty card.

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

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

4) The instructions or label shall be in an appropriate fanguage for the intended market.|lIt
is strongly recommended to include one label in English (or the "official" language of the
country, e.g. French or Hindi in many areas) and another in a regionally commagn
language (as appropriate).

5) Use sufficient contrast between the textiand graphics with the background so that the
text and graphics are clearly legible.

6) The label or instructions shall be:sized such that:
Ny . | ) pointfont:

i) the font size requirements of 5.2.3.2.3 are met;

ii) the graphic elements are clearly visible;

a

{7.2.3.2.2 Recommended consumer label placement

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

5.72:3:2.3—Exampletabel

An example label is shown in Figure 1; each-manufacturer company is encouraged to design
their own label or instruction but it is permitted to use the one provided herein.
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O Designed for Indoor Use

May be Damaged by Water

If exposed to water, dry in the sun

-2

1EC
Figure 1 — Example water protection warning label or instruction

7.3 Drop test requirements

5.

A|l components advertised or designed to be used while carried shall pass the drop tept
described in IEC TS 62257-9-5. Other components shall(be subject to the drop test |n
ag¢cordance with the decision rules described in Figure 2:(Passing thresholds are describgd
be¢low. Fixed-indoor components that are designed to be.permanently secured are not subjegt
tg 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 Ad
component being used while walking. N

Yes _~Advertised to be used

while carried?

A component is defined as
portable IMIEC 62257-9-5
if there are two or more main
_ | components (energy sourcCe,
- energy storage, light soutce
or other load) in a single unit.

No

Portable according to
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.

Does the
component have No
a mass less than

3 kg?

A component designed only to A3
be permanently secured does \
not have features that imply it \
could be carried while using. \

Yes

Is the
component designed to-be
permanently secured
only?

No Action

IEC

Handles on componentsethat are not considered "portable" according to IEC 62257-9-5 or on components with| a
mass of 3 kg or more are ‘assumed to be included to allow ease of installation or relocation of the component on

If these components/are-hot advertised to be used while carried,-they-need-not-underge the drop test may be omittg

o<

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

>
©
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b
™
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sdich as harmful chemicals, heat (e.g. from an electrical short or fire), or sharp materials\(e.
bjoken glass). For the purpose of the drop test, accessory lights as defined in¢4.5.2 ar
considered non-lighting appliances.

NOTE 21 InIEC TS 62257-9-5: 2024 the drop test is defined in Annex W-and-the-spescificreguirementsfort|

e de bed-in A4

NOTE 32 Although power control units are-ineluded-in subject to these requirements,;\power control units withd
bdilt-in appliances that are not advertised to be used while carried typically will not bg\tested as the decision proce|
in|Figure 2 will typically result in "no action" for these components.

5(7.4 Soldering and electronics quality

ut
]

A|l components and all products shall be rated\"good" or "fair" for workmanship quality §

¢fined in IEC TS 62257-9-5. No more than_ Qte sample shall fail to function when initial
g¢velop as a result of normal use.
NOTE InIEC TS 62257-9-5:20482024 the. workmanship quality assessment is defined in F.4.3.6.4.

5]7.5 Switch, gooseneck, connector, and moving parts durability

These tests are conducted:ifiiaccordance with IEC TS 62257-9-5. Mechanisms expected to |

expected to be used primarily during installation shall be functional after 100 cycles on all testg
samples.

$

d
eYaluated. No hazards or safety issues shalhbe present on initial inspection and none shall
d

used regularly shall be( functional after 1 000 cycles on all tested samples. Mechanisns

Most switchestand connectors are considered to be intended for regular use.-Mechanisnis

S
ly

e

d

The following examples may be used as guidelines to determine which category applies to each
switch, connector, or moving part.

e Switches, connectors, and moving parts used primarily during installation:

— A safety disconnect switch or circuit breaker that is turned on during installation and on
turned off for maintenance;

— Connections between a light point and an extension cable;

ly
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— Outdoor connectors between a PV module intended for permanent mounting and its
cable. For the purpose of determining the number of cycles, size A PV modules shall not
be considered to be intended for permanent mounting;

— Moving parts that are not critical to the function of the product;
— Hinged joints adjusted only during installation;
— Hinged PV modules intended for permanent mounting;

— A moving part that will be fixed in place during installation so that it cannot be moved
again.

T
C(

his requirement and the accompanying testmgz@ay be omitted for the following types pf
nnections and moving parts: \\

@Qo antennas.

Switches, connectors, and moving parts intended for regular use: Q
— USB plugs and sockets; \/

— Plug-and-play connections between appliances (including lighting appliance;ﬁgnd majn
units, regardless of form factor;

— PV sockets and plugs on main units; %(19
— Switches for light points or ports; %’

— Keypad buttons;

— Main power switches if unit is intended to be regularly turne%a;;%nd on;

— Hinges and goosenecks that include wires;

— Moving parts that are intended to be adjusted regular@

— Radio dials and dials for dimming lights; A\

— Hinged PV modules not intended for permane&t @ounting.

S
AC plugs and sockets that have beer@sésted in accordance with applicable national pr
international standards; \‘g\

Connectors not used with the in ed components and not subject to the assessment pf
DC ports (e.g. audio, video, or inputs on televisions when no components are includgd
that connect to these ports);\'o

Power output plugs on bile-phone charging adapters when no compatible device [s
included in the kit; \\

Certain non- pIug&d.—play connections (see 5.7.10);
Lampholders a@
Handles, s§ s, or straps that do not contain electrical conductors;

Batter partment covers;
Infla%i?e components;

amp caps (bases);

Connections not subject to the mechanical durability test should be assessed in the visual
screening of IEC TS 62257-9-5.

NOTE In IEC TS 62257-9-5:2024 the visual screening assessment of functionality and mechanical strength of all
mechanical joints, connections, or moving parts is described in F.4.3.6.3 a).

5.7.6 Strain relief durability

All cables attached to any included component, e.g. PV module or light point, shall pass a strain
relief test in accordance with IEC TS 62257-9-5.
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5.7.7 Outdoor cable durability (size B products only)

For size B products (4.1.2), all included outdoor cables shall be outdoor-rated and UV resistant.
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 company, though market check testing may be used to verify any claims.

As part of the testing process,-manufacturers companies are required to sign a declaration-ferm
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 ingresg."

ManufacturersCompanies 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 gs
IEC 62930, EN 50618, UL 4703, UL 854, or an equivalent standard.

b] Certifications indicating that cables have been evaluated for outdoor“ise and are resistapt
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 he
appropriate.

c)| inrdependent-Laboratory test results indicating that the cable.jacket material is resistant fo
damage from sunlight and water exposure:
1) For sunlight resistance: UL 44:20482021, 5.15; ¥SO 4892 (all parts); the sunlight

resistance test of UL 1581; the weather (slnlight) resistance test of UL 255p;
HD 605/A1; the ultraviolet light exposure reguirements of UL 746C:2024, section 25; pr

an equivalent test method.

2) For water resistance: some form of wet/damp heat testing, such as that described |n
IEC 60068-2-78, UL 493, ISO 4892, oran equivalent test method.

d] Cable specification sheets confirming\that the cable jacket material is appropriate for ug
outdoors, which includes being resistant to damage from both sunlight and water exposur
This documentation can include-material specification sheets from the cable manufacture
polymer masterbatch information, technical publications detailing polymer weath
resistance, or technical specifications for polymer additives used to protect the material from
outdoor exposure damage,

(0]

="

- -

The following are examples of acceptable cable jacket materials and additives:
1) Thermoplastic ‘materials

i) PVC with.z 2,5 % by weight carbon black additive.

ii) Polyethylene with =2 2,5 % by weight carbon black additive.

iii) RYC or polyethylene with an approved UV-resistant polymer additive, such gs
ectabenzone, used in accordance with the additive manufacturer’s directions.

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

2) Thermoset (cross-linked) materials
i) Styrene-butadiene rubber (SBR)
ii) Silicone rubber
iii) Ethylene propylene diene monomer (EPDM) rubber
3) 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 in accordance
with the additive manufacturer's directions. These additives meet the requirement for
sunlight exposure, but resistance to damage from water exposure shall be addressed
using another measure.
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NOTE-4+ The cable jacket is the outermost layer of material of an insulated wire or multi-conductor cable. The jacket

ca

n be separate from individual wire insulations, or it can serve as both the insulation and the outer jacket. The

jacket is exposed to sunlight and water when the cable is used outdoors.

to
wi
ug

oducts with either of the following characteristics shall pass the PV overyoltage protectign
st of IEC TS 62257-9-5:

The battery can be isolated from the system by the user or installing technician withopt
opening an enclosure that is not intended to be opened during-installation, operation, pr
routine maintenance, or

The battery is connected to the system in such a way(that it can become disconnected
during shipping, installation, or normal operation and nmjaintenance.

DTE-+ In IEC TS 62257-9-5:20182024 the PV overvoltage protection test is described DD.4.3. This test is us¢d
verify that if the battery is disconnected or isolated, the system will not be damaged, the PV open-circuit voltage
| not be present on load terminals, and the load terminals,will maintain a voltage that is safe for their intended
es.

DTE 2 The constant 13167 is the ratioof maximum allowable voltace to nominal—voltage defined - Hn
= +h o ro—+—5—h ato—o+ B RHR—aHOWab V-oH t ROMHRa+—Vot getHhea—{h

2 The constant 3 vabl tag tag
1EJC 7S 6225795 for 6\ and-12 \V ports-
The PV overvoltage protection requirement is not applicable to ports that are powered direcfly

5
T
m

N

th
or|
ug

aﬂ:other port on a power control Uhit, not directly from the PV module (e.g. most ports gn

7.9 Miswiring protection requirement

Iswiring protection test of IEC TS 62257-9-5. (If, during the miswiring test procedure, no
p

bm a PV module (without a battery)or to ports on components that can only be powered from

pliances).

he product should be designed to prevent improper connections. The product shall pass the

ssible incorrect-connections are identified, the product is considered to pass the test.)

DTE In IEG,TS 62257-9-5:201482024 the miswiring protection test is described DD.4.1. This test is used to ensufre
bt the user-interface is designed to prevent improper connections. The test also assesses cases in which impropler
reversed connections can easily be made and ensures that they cause no damage to the system or harm to the
er,

5.

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

All products other than plug-and-play products (3.13) shall meet the requirements of this
subclause. Terms used in this subclause for wire connection types are defined in 3.10.

All electrical connections, other than permanently installed connections made at the time of

in

stallation, shall be made using plug-and-socket connectors without the use of tools.

Permanently installed connections that are made at the time of installation may be made with
screw-type terminals, screwless-type terminals (e.g. spring or lever-actuated terminals),-guick

m

flat quick-connect terminations (blade terminals), or similar
ethods, provided that the following requirements are met:
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Meetmn—se#de##}g—eeeﬁmpwwﬂhem%Connectlons made by the end user (or any

person other than a trained installer or technician) shall provide a secure electrical
connection and shall not require technical expertise to make, such as wrapping wire in a
specific direction, soldering, or crimping in the field. For example, the following connections
shall not be used:

— Alligator (crocodile) clips;
— Connections made in the field that require soldering or crimping;

— Screw-type 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; |n
others the wire needs to be wrapped around the post. The latter type requireés slightly
more care to make a good connection; those that require wrapping the wirg@re therefore
not permitted.

— Twist-on—wire—conneetors connecting devices (wire nuts) or wiresytwisted together
without a connector.

Connections that are made by installers or technicians shall ppovide a secure electricgl
connection. All devices (e.g. terminals, connectors, materials,Vetc.) shall be used |n
accordance with their electrical ratings and the device manufaCtyrer’s instructions. Evidenge
shall be provided showing that technicians have received“\adequate training to use the
required tools and make the connections correctly (e.gr training manuals, videos, or othgr
training materials could be provided). Temporary conh&etions such as alligator (crocodilg)
clips or unreliable connections such twisting wires together without a connector shall not he
used.

Adequate instructions are provided for makingyeach type of connection, including:
— Allist of all required tools.
t

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

After installation, all terminals, other than connections on the charge controller, shall he
insulated so that no live electrical parts can be contacted or shall be enclosed in a way thpat
the component would meet IP2X (i.e. a 12,5 mm probe cannot enter the enclosure whefe
the terminals are located).(In"the case of battery terminals, only one terminal is required fo
be insulated.

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

= D

Overcurient protection for the PV module or array shall meet the requirements pf
IEC.60364-7-712:2017, 712.43, unless all of the following criteria are met:

#,~The potential maximum current from all sources (the entire array) does not exceed the
ampacity current-carrying capacity of the conductors.

g)

— 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.

Operation at short-circuit current exceeding the STC value, as described in
IEC 60364-7-712:2017, 712.433.1.101.1, should be taken into account by the company
when sizing overcurrent protection. However, since the specific location of installation is not
known, the laboratory generally cannot evaluate the appropriateness of the overcurrent
protection for a specific site.

All terminals for loads are considered ports and are subject to the ports and protection tests
and-standards requirements, 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).


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 RLV © [EC 2025 -71 —

h) Adequate strain relief shall be provided for all—serew—terminal non-plug-and-play
connections. The method for providing strain relief shall be clearly described in the
installation instructions and, if any equipment or-devices tools are required (other than
commonly available tools such as flat or Phillips screwdrivers, pliers, wire cutters, or manual
wire strippers), these shall be included with the kit. Easily disconnected terminals, like blade
terminals, are only permissible if enclosed in a way that the consumer cannot easily access
the terminals during normal use.

i) 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).

pliers, wire cutters, manual wire strippers) shall be included with the kit. Alternatively;
kits that are exclusively installed by the company's trained and authorized techniciafs;/m
require the use of tools-need not-be included in the kit, but documentation shall besubmittg
confirming that the necessary tools are supplied to the installing technicians. All fools use
shall be suitable for the intended purpose. (For example, any crimped terminatijons shall &
made using a crimp tool specified for the terminal or connector included‘with the kit, np
using ordinary pliers.)

(VN e RN eSS

—

k) All required materials (e.g. wire and terminals) are provided with_the" kit, supplied to the
installing technician, or adequately specified to allow the installer to select the corrept
materials to make the connection. Note, for most kits, the required wire shall be includegd
with the kit.—Fer Systems that are exclusively installed by-the company's trained and
authorized technicians; may require the use of wire-reed not-be included and sold with ea¢h
kit. If wire is not included with the kit, the company shall‘\provide a sufficient sample of the
wire they provide to their installers for testing; the length-of the sample may be specified by
the test lab and shall be sufficient to perform all of\the required tests. The wire shall e
accompanied by a declaration stating that the sample is representative of the wire used jn
the field and that the wire is appropriately sized for the system. Other than this exceptiop,
the required wire shall be included with the kitt

The declaration and user or installationmanual shall also specify the wire type and
maximum distance for all wires in the system. The testing laboratory shall test the produpt
using the minimum distance of wiré.for the lumen maintenance test and the maximum
distance of wire for all other tests-in IEC TS 62257-9-5. Wires or cables in the kit that afe
plug-and-play and not intended {g-be cut during installation may be used for testing withopt
modification.

[)| All connectors or terminals-shall be appropriate for the wire type and size, number of wire,
current, voltage, and installation location. If terminals are for indoor use only, this limitatign
shall be clearly indicated in the installation instructions. Connectors shall be used withjn
their design limits. The company shall provide specifications for connectors from the
connector manufacturer upon request.

mf) Connections‘sHall undergo the following tests:

1) Screw-type terminals tightened by the user or installer shall be tested in accordance with
IEC®1730-2 MST 33, UL 61730-2 MST 33, or the screw connections test pf
IEC TS 62257-9-5;

2) /Reusable screwless-type terminals or connectors (e.g. those with levers or springp)
operated hy the user or installer shall he tested for 100 r‘yr‘lnq in accordance with the

switch and connector test of IEC TS 62257-9-5;

3) There is no testing requirement for single-use connectors such as crimp terminals,
locking types of flat quick-connect terminations, insulation piercing connecting devices,
or single-use push-in wire connectors;

4) There is no testing requirement for twist-on connecting devices, whether reusable or
non-reusable;

5) When there are multiple clamping units (3.10.2) of the same type, it is permitted to test
only one of each type of clamping unit.

NOTE In most cases, these connections are not considered to be "sensitive electronics," and therefore the physical
and water ingress protection requirements in accordance with IEC TS 62257-9-5:2018 are as follows:
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For connectors in junction boxes on the back of PV modules: IP3x,ertP2xwith-technical-proetestion and modified
IPx4

For connectors permanently installed outdoors: IP55

For connectors used indoors: no water protection necessary ({P66/P20)
5.8 Consumer information
5.8.1 Warranty requirements

All products shall carry a warranty that is accurately specified and consumer- facmg The

f Hosaima raoniiramaante obholl b fallavvad \whan ~raoaontin nwu-l fforina th o
oWy TCYUITCTITCTITS STratT o TOmowWoTOUWiTCT pTrosSoTrarTyg—art

PN IWYP-NT-P-N-¢ 1V
< UOUTTC Ty e vvclllcllll_y

e | For size A products (4.1.2):

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

— The warranty shall cover the entire product, including the battery.
o For size B products (4.1.2):

— The minimum warranty period from the time of purchase by the endsuser shall be at Ieaft
two years for the main system, including the PV module, control’box, cables and ligh
and the system battery. Batteries included within appliances shall have a warranty periqd
of at least one year. The battery warranty is assumed t07include a capacity retentign
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.

e | For all products:

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

— The-consumer-facing warranty information shall explain how the consumer can access
the warranty (e.g. return the product to point of purchase, distributor, or service centrg
call or SMS a number, etc(,and how the warranty will be executed (e.g. repalr
replacement, etc.), and should advise the customer to inquire about the warranty terms
prior to purchase.

— The-consumer-facingwarranty shall be available to the consumer in writing in a way that
enables the end user to venfy and understand the terms of the warranty prror
purchase

e#warranty—eard—that—rs—easﬂy—aeeessed—pﬁe#te—purehaee— The presentat|on of th

warranty information shall meet the design requirements in 5.2.3.2.

Npte that_this is a minimum requirement, and—manufacturers companies and distributign
partners-are encouraged to exceed the basic protection offered in these terms to differentiate
their products in the market.

NOFE— e e B e e e O T 0 500 0 O ol sheseeee b et sboe ettt OO
5.8.2 Date of manufacture

All products shall be labelled with the date of manufacture; alternatively, a serial number, batch
number, date code or equivalent marklng assurmg traceability of date of manufacture may be
provided—{i-e-
mterpret—the—eedeé The date of manufacture shaII be reported wrth a precrsmn of at Ieast the
month and year. If components are packaged separately, each component shall carry these
component-specific markings. The label may be on the product on the packaging, or on a
warranty card or other location that is accessible prior to purchase (as defined in 5.2.3.2.2).



https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 RLV © [EC 2025 -73 —

If the date is encoded in a serial number, the key shall be provided to the market development
programme, government, or other entity using this document. The date may be encoded as a
barcode, provided that it is a standard symbology that can be read by publicly available software
on a smartphone. If the barcode points to a webpage, the date or code shall be clearly displayed
at the URL encoded in the barcode and the user shall not be required to conduct any additional
steps to retrieve the information. Decoding the date shall not require any proprietary information
such as a special-purpose mobile application, spreadsheet, or database. Examples of standard
barcode symbologies include but are not limited to:

e Code 39 (ISO/IEC 16388)

| Code 128 (ISO/IEC 15417)

| PDF417 (ISO/IEC 15438)

| QR Code (ISO/IEC 18004)

«| Data Matrix (ISO/IEC 16022).

NOTE EAN, UPC, and Codabar are also standard barcodes, but are unlikely to be used for(this application.

Alternatively, a sequential serial number may be used. In this case, theycompany shall, upgn
rgquest, supply to any user of this document the serial number_randge corresponding to|a
particular date range.

Eptities using this document may establish specific requiremgnts for representation of the date
off manufacture (e.g. specific permitted formats or barcode{gymbologies).

EXAMPLE The date 11 April 2023 could be encoded in any of the following ways:

e | 11 APR 2023.

o | APR 23.

o | 0423, where 04 represents the month and 23 représents the year.

o | 2315, where 23 represents the year and 15 regresents the week number.

e | A Code 128 (ISO/IEC 15417) barcode thatencodes a serial number containing any of the examples above.

e | An alphanumeric code AAXXYYYZZZZMhere any value of XX greater than 15 indicates the product wps
manufactured during or after April 2023 and this information is provided by the company at the time of QTM Jor
other market entry testing.

e | A webpage that provides the,date of manufacture when a barcode is scanned or serial number is entered.

THe following examples are notacceptable:
e | A spreadsheet providethby the company containing the date of manufacture for each serial number.
e | A special-purpose‘\mobile application that provides the date of manufacture when a serial number is entered.

e | A serial number including only the year of manufacture, but not the month.
The main/pblrpose of this requirement is to allow market surveillance personnel to identify

pfoductswithin a targeted date range in the field, without needing to contact the company whgn
conducting market surveillance.

5.8.3 User manual requirements (size B products only)

For size B products (4.1.2) a user manual shall be included with the product. The user manual
shall present instructions for installation, use, and troubleshooting of the system. Installation
instructions shall include appropriate placement and installation of the PV module. 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
typical consumer.
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At a minimum, the operation manual shall contain either graphical or written guidance, or both,
on the following:

e Connecting the PV module to the unit for charging.

e Instructing the user not to shade the PV module.

e Facing the PV module surface toward sun.

e Making all required permanent connections.

e Connecting all included and advertised appliances.

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

o | 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
alithorized technicians, then—the—product—need—not—have consumer-facing installatign
instructions may be omitted. In this case, the-manufacturer company shall provide the training
mianual or instructions given to the technicians, which shall contain-the elements listed in thrLiS
suibclause. The product shall still include a user manual covering basic operation instructio

fdr the consumer.

S

The user manual containing the information required-abéve shall be included with the produgt
in| physical, human-readable form; a user manual previded as a web link or on digital media |is
n¢t sufficient to meet this requirement. (Supplementary information may be included in thege
fdrmats, if desired.)

5(8.4 Component replacement methods (size B products only)

S|ze B products (4.1.2) shall include information regarding component replacement that meefs
af least one of the following three options:

a)] State that components can be replaced and provide any specifications necessary for a HV
module, battery, light,;orfuse to function with the system (in addition to the requirgad
information outlined (in)*5.2.3.1 d)). The purpose of this option is to enable a user or
technician to be able to reasonably find a replacement if a key component of the system
fails, OR

b] Provide direc¢tions as to how the consumer can get components, including the battery,
replaced afiservice centres, OR

c) Include-a clear consumer-facing statement that the batteries and other components are npt
replaceable.

—

If|the’ component replacement requirement is met by including a consumer-facing statemer

Detailed instructions or descriptions regarding replacing components may be included on
packaging, in the user manual or user agreement.

Regardless of which option is used to meet the component replacement requirement, as
required in 5.2.3.1 f), all size B products shall display a clear consumer-facing statement
regarding the battery replacement that meets the design requirements described in 5.2.3.2.
Acceptable phrases are:

o Battery is field replaceable

e Battery may be serviced by manufacturer

e Battery is not replaceable
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S

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

government, or other entity using this document.

5.8.5 Port information requirements

5.8.5.1 General

For all ports other than those described in 5.8.5.2, the following information shall be provided

Om thc }JIUdubt, Tl thc }JG\;II\GH;IIH, Ul ;II thU UoTI IIIGIIUCI:.

a)] For USB ports that are advertised as supporting fast charging of mobile devices (op-similar
terms, such as “quick” or “rapid” charging), the maximum power in watts;

b] For all other ports, the maximum current in amperes or milliamperes or maxingumr power fn
watts;

c) For all ports, the nominal voltage or voltage range.

The advertised maximum current is used to determine compliance withnthe port functionality

if

E

rgquirements (5.3.6) when applicable. The port may continue to operater at higher currents bt
cpmpliance with the voltage requirements of 5.3.6 is not required under such operating
conditions.

AMPLE 1 A 12V port has a maximum current of 2,0 A stated in thg Als€r manual. This port will be required py

.B.6.2 to maintain a voltage between 10,5V and 15 V (except as spetifi€d in 5.3.6.2.3) at currents up to 1,9 A. At
cyrrents greater than 1,9 A, the port may turn off or continue to opeyate at any voltage not exceeding 15 V.

bth a maximum current for functionality and an ovéxcurrent protection rating may be specifigd
the information is presented in a way that is méaningful to a typical user.

AMPLE 2 The user manual for the product in Example 1 could state "Maximum current: 2,5 A. It is possible tHat

sdme appliances that require more than 2,0 A de<iot work correctly." In this case, the maximum current for

fu
re

bg used for the output overload protection teétyin 5.5.3.

T

F

in

fgr maximum port ¢uyrent information are given in Figure 3 and Figure 4.

limit, it is recommended™~to clearly indicate whether the maximum current applies to eag¢h

. /

hctionality (2,0 A) will be treated as the advertised maximum current for evaluating port truth-in-advertisipg
huirements in 5.3.5 and port functionality requirements in 5.3.6, while the overcurrent protection rating (2,5 A) will

he required information may be(presented in graphical, textual, or tabular form.

br sets of multiple identical ports or multiple ports sharing the same overcurrent protectign

dividual port or to thescombined current of all applicable ports. Examples of a graphical formpt

i N
oV pe — F—Total=35Amax—  8Amax

mmmm@

A2 A U A N A O A

IEC

Figure 3 — Example labelling for a product with four ports having a combined current
limit of 3,5 A and a separate port having a current limit of 8 A. The five ports together
can supply a total of 11,5 A
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4 N
— Total = 8 A max —]

12V DC =—= — Total = 3,5 A max —]

oo @O O O (©

N /

Figure 4 — Example labelling for a product with five ports having a combined cunrent
limit of 8 A and a subset of four ports having a combined current limit of 3,5'A

Ifla current rating is given for ports used in combination that is greater than the|rating of af
individual port, the rating for an individual port shall also be stated, and the cambined curre
rdting shall be no greater than the sum of the current ratings of the individuad ports.

EXAMPLE 3 Two USB ports are each independently capable of supplying 1 A. The,current rating could be stat
aq “1 A” or “1 A per port, 2 A total” (or these ratings could be stated graphically or(ir @table).

AMPLE 4 Four USB ports are each capable of supplying 1 A, but the totdl lead on all four ports cannot exce
\. This rating could be stated as “1 A” or “1 A each, 3 A total.” The rateé value of 1 A is used in the functional
ar|d truth in advertising assessments (5.3.5 and 5.3.6), and therefore thg' past would meet the requirements.

wm

EXAMPLE 5 The rated current for all three ports in Example 4 is stated as “3 A” and no individual rating is give
In|this case, the rated value of 3 A is used in the functionality angdrtruth in advertising assessments (5.3.5 and 5.3 .4
ar|d therefore the ports would not meet the requirements. Thisfailing result could be corrected by adding a rating
1 A for each individual port.

5]8.5.2 Ports not intended for power

5]8.5.2.1 Applicability

Cprtain ports are exempt from the gwerload protection and DC ports requirements (5.3 ar
5]5.3), even though they use a canhéctor type that is commonly used to supply power, if t

cdnsumer information requirengents of 5.8.5.2.2 are met. These consumer informatig
rgquirements are applicable tgo_any port that

is of a type commonly used to supply power to appliances, but
e | has a primary purfiese other than supplying power in a particular application.

Ohly ports that are“expected to be used for a specific primary function other than supplyir
power shall bgteligible for this exception.

EXAMPLE\\AJradio is equipped with a USB port to play audio files from a USB storage device. In this applicatiq
while theSUSB port does supply power to the storage device, its primary function is to transfer data to the radio; it
ndt intended for mobile device charging or supplying power to any other appliances. Therefore the exception

is
is

afplicable.

The purpose of this consumer information requirement is to communicate to the user that a port
that could appear to be capable of charging mobile devices or powering appliances is not
intended for that purpose. Therefore, the requirements of 5.8.5.2.2 are not intended to apply to
connector types that are not typically used to supply power (and are therefore not classified as

ports according to 3.9.6), including but not limited to:

e HDMI, RF, audio, or video inputs on televisions or multimedia equipment
e Ethernet ports on computers

e Power input sockets, such as a PV module socket

e Memory card slots

e Non-standard connectors as defined in 5.3.6.1
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In addition, the requirements of 5.8.5.2.2 do not apply to sockets used

for power input, such as

PV module or AC charging sockets, as these connectors are not included in the definition of

port in 3.9.6.

5.8.5.2.2 Consumer information requirements

Ports not intended for power, as described in 5.8.5.2.1, shall be identified in a way that is
meaningful to a typical user. This information shall be in the user manual, on the product, or on

the packaging.

E

o [ Not for mobile charging

¢ | Not intended for powering or charging devices

¢ | Notintended for powering or charging appliances

e | For [specific function] only

Lrrent and voltage ratings may be stated for ports not intended for po

he assessment of DC ports and output overload protection test m
LIrrent or voltage is specified; however, the rating shall be conms%

nction of the port, and shall not imply that the port is mtended&
wering appliances.

kamples of phrases that may be used to meet this requirement include:

charging mobile devices

™~
oo
P
o

) but are not require
omitted even if a rate
ith the type and intende

oo™
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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 assessed

when testing two producis thai are similar, bul not the same, as described in 4.2.6. [N
gliidance is not comprehensive, but covers topics that are not intuitive or clearly described

IHC TS 62257-9-5. Note that the individual test procedures often include additionjal

pflerequisites that are not specified here and are to be observed; this list does not. superseq
thie test prerequisites defined in IEC TS 62257-9-5.

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

variant product. Product B shall not reference results from a product that is-found to no longer
meet the requirements of Clause 5 through market check testing orf \renewal testing, as
de¢scribed in 4.3. Similarly, product B shall not reference results from)a’product that has npt
completed testing (either QTM (4.2.2), AVM (4.2.3), or renewal testing (4.3)) in the last-twe

three years.

Al2 Guidelines

21 Visual screening

A
Al products shall undergo the visual screening d€scribed in IEC TS 62257-9-5.
Al2.2 Lumen maintenance and light output

T

e 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 ead
LED is not more than in the previously tested product A, the lumen maintenance of produ
B need not be tested.

b] If product B uses the same LED but with a lower drive current than in the previously teste
product A, the lumen(maintenance of product B need not be tested.

c) If the LED(s) usediin‘product B has a different CCT or CRI, but has the same LED produ
number as that/of'the previously tested product A, the lumen maintenance of product B nesd
not be tested. To qualify for this provision, the LED(s) in product B shall be from the san
LED manufacturer, the same LED series or family, and the same LED package type. Th

as the(LED(s) in product A.

LED(s) in-product B shall also be from an equal or higher luminous flux bin, group, or rapk

IS
n

e

e

d

ct
d
e
e
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d) If the LED package uses more LEDs or a higher drive current than in the previously tested
product A, or the LEDs have a different product number or LED manufacturer than in product
A, the lumen maintenance of product B shall be tested.

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 | FDs When choasing 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), dimenhsions
of the LED array, dimensions of the enclosure, and prior LED case temperatufe
measurements may be used to determine the worst-case thermal situation. If theynew LEDs
are not "equivalent" for certain aspects or testing of the selected products_ indicates |a
significant difference in performance, further testing shall be performed 16 assess all
impacted products.

e)] Light output shall be tested if the light output is expected to be less\than the previous]y
tested product or if the advertised light output of the new productjis’more than what was
advertised for the previously tested product.

f)| If the same lighting appliance is included in both products A ‘@nd B, the light output, lumgn
maintenance, CCT, CRI, and light distribution need not be tested for product B if the driye
current and voltage are the same for both products. Thewoltage to consider is the typical
battery discharge voltage for built-in appliances and“thé appliance operating voltage fpr
removable appliances as defined in [IEC TS 62257-9=5.

Al2.3 Charge controller testing

Iflany change is made that could impact the full-battery run time of a product, the charge
controller behaviour test shall be performed-for product B, even if the battery and charge
controller are the same for both products~A' and B. However, the standby loss measuremept
ne¢ed not be repeated unless the changes‘could affect the standby loss.

Al2.4 PV modules

If| the PV modules included—~with products A and B are produced by different moduje
mianufacturers, the photoveltaic module I-V characteristics test and the solar charge test shall
bé performed for product'B’unless the specifications and performance (including the IV curves)

‘ s

),

ct
e

battery in product B.

A.2.6 Connector durability testing

If product B includes an additional cable that uses the same connector and receptacle as those
tested on product A, the mechanical durability — connector test need not be repeated for product
B, though the new cable shall be tested for functionality.
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A.2.7 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
battery capacity testing may be used for the full-battery run time test of product B. If these
samples are unavailable or the batteries are different, new battery samples will need to-be

cycled-according-to-the-battery-capacity-test-and undergo the full-battery run time test.

NOTE |In IEC TS 62257-9-5:20182024, for lead-acid batteries, the full-battery run time—and-selar—charge test
requires cycling of the batteries per the battery capacity test#dﬂde{—eeﬁmﬂ—e#eumstaﬂees According to

II: 'I'O R’)’)E'I n E ')f\40')f\')A th ot L ££ $ ;l—\ { II lo. $$ 4 £ A 4 I‘l-. ] A |d
Zoz, arty eharge—that—eoutd—affee ey e—or—a—pProtutt—r i —Teat—aqg

bdtteries will require retestlng the full-battery run time using batter|es that have already been cycled during\the
bdttery capacity test.

THi auirement-could_be changed—in-afuture versionof 1EC TS 62257-9-5_f this change_is—madelit couldbe

S re
S—+eqgd ASASA~2aS gea S— U eV eS0T Lo HgEe1S5—MaGEe5HR—GCOoUtG

Bd cc'hla forsome-battervtypes—toperform-the full-battervrun-time-test without repeating-the batter ngngr\nhl tegt
pgssto HEEFY Y PESs 12 ey peathg DatteRy-edpa t

Iflany change is made that could impact the solar run time, but not the full-battery run time
(duch as a change to the PV module), the solar charge test shall be repeated.”In some casgs
rdtesting of the battery capacity is required, depending on the battery chemistry:

a) For lithium-based and NiMH batteries, the full-battery run time testjand battery capacity teft
need not be performed for product B. If the originally tested battery’samples that underwent
battery capacity and full-battery run time testing for produetA are available and in goagd
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 resur:ts
are referenced from prior tests of product A for the battery capacity and full-battery run timpe
aspects of product B.

b] Forlead-acid batteries, samples shall be cycled=asecording-te using the battery capacity tept
procedure prior to the solar charge test of preaduct B.

If|the batteries in products A and B are produced by different battery manufacturers, but afe
ofherwise the same (have the same rated battery capacity, battery chemistry, and voltage) the
battery capacity test shall be conducted.“lf the measured capacity of the battery in product B jis
af least 90 % of the capacity of the previously tested battery, the full-battery run time test negd
not be conducted for product B.

Apy changes to the inputs to thé energy service calculations (e.g. full-battery run time, solar
ryn time, port performance;icharging efficiencies, or power consumption) that could result jn
clanges to the performance metrics of more than—45 10 % shall require use of the energy
sgrvice calculations to.recalculate the product performance in terms of run time and daily energy
availability (in Wh/day).

Al2.8 Miswiring protection

The miswiring test shall be conducted if any changes have been made to the ports, connectorp,
system<voltage, or voltage regulation of the ports, unless product B has no possible incorregt
conpections.

A.2.9 Output overload

The output overload test shall be conducted if any changes have been made to the ports, system
voltage, or voltage regulation of the ports.

A.2.10 PV overvoltage

The PV overvoltage test shall be conducted if any changes have been made to the PV module
voltage, ports, system voltage, or voltage regulation of the ports.
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A.2.11 Assessment of DC ports

The assessment of DC ports shall be conducted if any changes have been made to the system
voltage or voltage regulation of the ports. Physical changes to the ports can also trigger

retesting 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

amd charging efficiency ot the appliance need not be retested.

Al2.13 Voltage range

In cases where a previously tested removable appliance is included with a differént pow
control unit, if the ports of the power control unit do not require retesting, the appliance voltag
compatibility or appliance operating voltage range need not be retested for that’appliance.

Iflan appliance has undergone the operating voltage range test with a.different main unit, b
the ports are not the same, the previous results may be used if thé)minimum and maximu
voltages for the new product are fully included in the corresponding voltage ranges from th
prlevious testing (i.e. the new minimum voltage in each step is lessthan or equal to the minimu
voltage from previous testing and the new maximum voltage in each step is greater than
equal to the maximum voltage from previous testing).

A]2.14 Changes to firmware or software
@)

o software without making any hardware changes. In these cases, a clear declaration from tH
mphufacturer company should provide detailsief the process, the firmware/ or software versio
and details of the expected impact on the product's performance. If performance changes a
expected, A.2.2 through A.2.13 shall beused to determine what retesting, if any, is required.

h occasion, companies make changes to a produet's performance by changing the firmwaf
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Annex B
(informative)

List of documentation to solicit

B.1 General

Annex B provides a list of documentation that should be solicited by the entity evaluating the

ag¢sessment of the requirements, though the applicability may be dependent on specific pro

de¢sign and consumer-facing advertisements. Other items listed are optional and may

a$ guidance and does not create any additional requirements. Q)
Certificates and other documentation should be accompanied with suppor ir@f

explanations to support self-certification. (1/
Qv
Bl2 Documentation to request &%

The following documentation should be requested. S\\Q/

self-reported information annex of IEC TS 622@

DTE In IEC TS 62257-9-5:2024, the company self-rep%;g information is described in Annex D.

o Z

providing information about how the“product differs from previously tested products

be declared as such; A\

c) For products to be include "i@a product family (4.2.5), a list of all configurations (kits)
components expected to included in the family;

with developmentsand confirmation of the test plan (see the description of the quality

con% r-facing information should be submitted;
)| E (o]

df produc
sééscrlbed in 4.2.4;

r}quwements of this document. Some of the Tisted informafion is needed to enable \fill

Sq

tg help plan testing or to assess whether outside tests can be referenced in lieu @he tes
specified in IEC TS 62257-9-5 for certain aspects, as discussed in 4.2.8. This Ii%i providg

nformation, sud
a$ copies of the original test reports, letters from an appropriate %8 nization, or writtq

a] Company information form soliciting and compilir%éa information identified in the company
-5’

For products submitted for evaluation a s%rt of a product family (4.2.5), as a similar produ
(4.2.6), to verify product identicality (@), or to renew prior test results (4.3), a declaratiq

. All
differences between products sh\ be described and all aspects that are identical shou

ct
d
(s
d

n

ct
n

|d

and

d] Digital copies of the ;ﬁg uct packaging and other consumer-facing documentation to assi

te

method in [EC 257-9-5 for examples of relevant consumer-facing documentation);

e)] If products a€e)exc|usive|y installed by the company's trained and authorized technicians
and the uct packaging is not designed to be consumer-facing, user agreement
technici manuals and similar documentation as needed to assess requirements f

ducts that offer PAYG functionality, a declaration and description of the product, as

st
St

5,
pr

g) Any requests for additional performance testing, such as
1) testing the light output or power consumption of additional settings;
2) extending the lumen maintenance test to 2 000 h;

3) repeating the standby loss test after allowing the product to enter low-power mode(s) for

products with multiple standby loss modes;

4) conducting the optional maximum solar operation efficiency measurement for products
that are designed to supply additional PV energy directly to daytime loads, bypassing

the battery;
5) evaluating the energy service calculations for additional usage profiles;

6) conducting the optional charging efficiency test for appliances with internal batteries; or,
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7) conducting the optional light distribution test to determine either the full width half
maximum (FWHM) angles or average light distribution characteristics, or both.

For products that use modes of USB fast charging that cannot be evaluated by the test
laboratory, evidence of compliance such as component data sheets or third-party test
reports, as described in 5.3.6.5;

For products that include AC-DC chargers in the kit or family, documentation of a recognized
consumer electronics safety certification, as described in 5.5.1;

Company declaration regarding the adequate sizing of current-carrying conductors used in
the product, as described in 5.5.4;

m

) For products that meet the water protectiog\requirements by having "technical protectio

Documentation for kits, configurations, or families with large PV modules or arrays (prod&: S
with a maximum solar PV power greater than 240 W, open-circuit voltage greater th 185 V,
or short-circuit current greater than 8 A), including safety documentation for th dulgs
and all components connected to the output of the PV module, as described ilb 6.
Battery information including: (1/

-

1) Battery specification sheet that states the acceptable deep dischargg and overcharge
protection thresholds for the battery to support evaluation of 5.6. /,\'

2) Declaration of the battery chemistry (as described in 5.6.1)
safety data sheet (SDS), specification sheet, or similar; (bq/

3) For lithium batteries: &%
i) documentation of safety while in use for both tré/@)dividual cell and full battery, gs

ugh submission of|a

described in 5.6.3;

N\
ii) documentation of individual cell protection thé\lgh a written description of individuEI
cell protection measures or a battery tes ort or specification sheet with individu
cell protection indicated, as described ifN5.6.3.5.

=]

from water, such as a conformal coa and other protective measures, supporting
documentation as described in 5.7.2.%@d IEC TS 62257-9-5;

For products with outdoor connec ’ré’ (other than those housed in a PV module junctign
box), documentation of meeting.| as described in 5.7.2.1;

\)

For products that advertisebyﬁr or physical ingress protection levels greater than thoge
required based on the product’s form factor in 5.7.2, documentation of meeting the
advertised ingress pro e\c@ n, as described in 5.2.6;

For size B products cables intended to be used outdoors, company declaration stating
that “all cables intended to be used outdoors, such as cables connecting the PV modulg,
are appropria protected against UV radiation and water ingress” and supporting

documentati described in 5.7.7;
For pro that use non-plug-and-play connectors, a declaration regarding the
conne , installation instructions, a list of materials, and photos of the non-plug-and-play

conn rs, as described in 5.7.10;

| (bb date of manufacture for a component is encoded in a serial number, the key [o
ermine the date, as described in 5.8.2;

s)

t)

If the company requests lumen maintenance testing using ANSI/IES LM-80 data (5.4):

1) LED specifications including the complete LED component number and LED
specification document from the LED manufacturer;

2) ANSI/IES LM-80 report/data for LED lumen maintenance (minimum 6 000 h);
3) LED drive current for the brightest setting of each lighting appliance;

4) provided instructions and diagrams showing the appropriate attachment point for
thermocouples used during the test (e.g. a picture of the LED array(s) and solder pads
for the LEDs and temperature measurement points).

For cases where companies request to waive certain tests in IEC TS 62257-9-5, appropriate
documentation of alternative tests conducted, as described in 4.2.8.


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 RLV © [EC 2025 —-95 -

Bibliography

IEC 60050-151, International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and
magnetic devices

IEC 60050-442, International Electrotechnical Vocabulary (IEV) — Part 442: Electrical
accessories

IEC 60050-448, International Electrotechnical Vocabulary (IEV) — Part 448: Power system
protection

IHC 60050-482, International Electrotechnical Vocabulary (IEV) — Part 482: Primaty and
sg¢condary cells and batteries

IHC 60050-723, International Electrotechnical Vocabulary (IEV) — Part 728~-Broadcasting:
Spund, television, data

IHC 60050-731, International Electrotechnical Vocabulary (IEV) —.(Rart 731: Optical fibfe
communication

IHC 60050-845, International Electrotechnical Vocabulary (IEV) ~ Part 845: Lighting
IHC 60065, Audio, video and similar electronic apparatus — Safety requirements
IHC 60068-2-78, Environmental testing — Part 2-78{ Tests — Test Cab: Damp heat, steady stafe

IHC TR 60083, Plugs and socket-outlets for dopiestic and similar general use standardized |n
mlember countries of IEC

IHC 60130-10, Connectors for frequengies below 3 MHz — Part 10: Connectors for coupling an
external low-voltage power supply teportable entertainment equipment

IHC 60309 (all parts), Plugs,fixed or portable socket-outlets and appliance inlets for industrial
plirposes

IHC 60320 (all parts),YAppliance couplers for household and similar general purposes — Part 1:
Ggneral requirements

1dc 6033 y T for ol . bl or fi . Sirouiti :
IHC 60335-(all parts), Household and similar electrical appliances — Safety

IHG. 80335229
ACANCASASACAS ey

IEC 60335-2-80, Household and similar electrical appliances — Safety — Part 2-80: Particular
requirements for fans

IEC 61427-1:2013, Secondary cells and batteries for renewable energy storage — General
requirements and methods of test — Part 1: Photovoltaic off-grid application



https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

-96- |IEC TS 62257-9-8:2025 RLV © IEC 2025

IEC 61960-3:2017, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Secondary lithium cells and batteries for portable applications — Part 3: Prismatic
and cylindrical lithium secondary cells and batteries made from them

IEC 62680-1-2:2022, Universal serial bus interfaces for data and power — Part 1-2: Common
components — USB Power Delivery specification

IEC TS 62257-2, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 2: From requirements to a range of electrification systems

HC PAS 62257-10

olboteifioat: - 2 Sil ) o ; . .

)
o
X
3

IHC 8236881 Audio/vvideo——information—and communicationtechnoloayv—eaguinmént Dart H
o099 0-+—AHEHOAHGEO; aHO aHHa—GOoHA tHHeaHoe teC orogy—equipiieny T T
IHC 831823 Tarrestrial nhotovoltaic (P\/) modiles for consymer nroducts Nésian-aualificatidn
o091+ 0o, efFeStHa POV oHIac{+—; OGtHeSToCORSHMEe—ProaHets D eSIgR-quarHHeatq

IHC 62930, Electric cables for photovoltaic systems with a voltage_rating of 1,56 kV DC

IO 4165, Road vehicles — Electrical connections — Double-pole connection

Mo S Sntahe o foace Dot ol Dby sonncole nloiodl bo coceheoniool cncl chieniop]
pfoperties
IO/IEC 15417, Information technology - MAutomatic identification and data captufe

tdchniques — Code 128 bar code symbology ‘Spécification

IO/IEC 15438, Information technology - Automatic identification and data captufe
tdchniques — PDF417 bar code symhofogy specification

IO/IEC 16022, Information xtechnology — Automatic identification and data captufe
tdchniques — Data Matrix barcode symbology specification

IJO/IEC 16388, Information technology — Automatic identification and data captufe
tdchniques — Code 39\bar code symbology specification

IO/IEC 17025, General requirements for the competence of testing and calibratign
laporatories

I§O/IEGCT™ 8004, Information technology — Automatic identification and data captufe
tdchhigtes — QR Code bar code symbology specification

EN 50618, Electric cables for photovoltaic systems

HD 605, Electric cables — Additional test methods

Official Journal of the European Union, Regulation (EU) 2023/1542 of the European Parliament
and of the Council of 12 July 2023 concerning batteries and waste batteries, amending Directive
2008/98/EC and Regulation (EU) 2019/1020 and repealing Directive 2006/66/EC


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 RLV © IEC 2025 —97 -

SAE J563, Standard for 12 volt cigarette lighters, power outlets, and accessory plugs

UL 44:2018, Thermoset-insulated wires and cables

UL 493, Standard for thermoplastic-insulated underground feeder and branch-circuit cables
UL 746C:2024, Standard for Polymeric Materials — Use in electrical equipment evaluations

UL 854, Standard for service-entrance cables

UL 1310, Standard for class 2 power units

UL 1581, Reference standard for electrical wires, cables, and flexible cords
UL 1642, Standard for Lithium Batteries

UL 1703, Standard for flat-plate photovoltaic modules and panels

UL 2556, Wire and cable test methods

UL 4703, Standard for photovoltaic wire

UBB Implementers Forum, USB Battery Charging Specification [online]. Revision 1.2 (includin

Available from: https://usb.org/document-library/battery-charging-v12-spec-and-adopter
agreement

efrata and ECNs through March 15, 2012). March 2012 [viewed 22July20198 April 2024].

U

«Q

ANSI/IES LS-1-22, kjghting science: Nomenclature and definitions for illuminating engineerin
ANSI/NEMA WD"6; Wiring devices — Dimensional specifications

GB 4943, (Information technology equipment — Safety

g

s

Phaotougpltaic



https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca



https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025-01(en)

IEC

o
®

IEC TS 62257-9-8

TECHNICAL

Edition 2.0 2025-01

SPECIFICATION

&
a2
Q
o5
oy chlour
/\' inside
‘.ﬁ)
Vv
©
&%
C)

Tl _"Tl

Renewable energy and hybrid systems for rur }Iectrification -
Part 9-8: Integrated systems — Requirements for stand-alone renewable energdy
products with power ratings less than o al to 350 W

>



https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

-2- IEC TS 62257-9-8:2025 © |IEC 2025

CONTENTS

O T T 1 I PP 5
LN I 2 1 1 L O 1 PN 7
1 1T o 1= S 8
2 NOrMative referENCES .. o 9
3 Terms and definitioNs ... 10
3.1 Terms related to photometric testS .....ovuivuiiuiieii e 11
3.7 (070] 0] oToTaT=Y L fo2=1 (=Y o] 1= T TSP 12
3.8 Electrical quantities. ... LA 13
3.9 Component categories and types, and related terms.............ccoovevin . 14
3.10 Types of connections and connecting devices..........ccoceovveiiiniin A, 15

4 TestrequIremMents. ... g o e 17
4.1 LT =Y o= - ¥ .= SO 17
4.1.1 OVEIVIBW ittt 0 e 17
4.1.2 Product Sizes.....oooiiii O 18

4.2 Initial testing reqUIremMENtS . ... e et 20
4.2.1 GENEIAI .. 20
4.2.2 Quality test method.......oooiiii 20
4.2.3 Accelerated verification method ... 8 20
4.2.4 Pay-as-you-go targeted testing ..., 21
4.2.5 Product families ... ..o e 22
4.2.6 SimMilar ProdUCTES. ... e e 22
4.2.7 Verification of product identicalily ............ooooiiiii 23
4.2.8 Reference to other standapds).........coooiiiiiiiii 24

4.3 Recurring testing requiremMents ... ..o 25
4.4 Retesting of non-conformifig productS.........cooiiii i 26
4.5 General testing requirements applicable to all testing pathways............................ 26
4.5.1 (7= a1 Y PP 26
452 Exception faraccessory lights ..o, 26
4.5.3 Accessories with batteries ... ... 27

5  Quality reqUIrEmMIENTS ...t 27
5.1 LT =Y =T = ¥ e 27
5.2 Truthuin @dVertiSINg ..o 29
5.2.1 LY o= = | P 29
5.2.2 Assessment of run time values ........cooiiiiiiii 30
5:2.3 Information and performance reporting requirements ...l 32
r24 Fee-for service or pay-as-you-go (PAYG) metering requirements 36
5.2.5 Included appliances requUIremMeNntS. ..o 36
5.2.6 Assessment of ingress protection advertisements.................. 37
5.2.7 Evaluation of advertised charging time .............cooiiiiiiii i, 37

5.3 P OrtS reqQUIrEMENTS . . e 38
5.3.1 GBNEIAL .. 38
5.3.2 VOolage CONVEIEIS . ... 39
5.3.3 Ports with multiple output voltages ..........cooiii i 39
5.3.4 Appliance voltage compatibility requirements............c.coiiiiiiiiii i 39
5.3.5 Truth-in-advertising requiremMents ..o 40

5.3.6 Functionality requirements. ... ..o 41


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 © |IEC 2025 -3-

A

5.4 LUMEN MaiNtENaNCE ... ... 45
5.5 Health and safety ... 45
5.5.1 AC-DC power supply safety ... 45
5.5.2 Hazardous SUDSTANCES .....cuuiii e 46
5.5.3 Overload ProteCtion . ... 46
5.5.4 Wiring and connector safety ..o 46
5.5.5 Additional tests for PV modules ... 47
5.5.6 Requirements for systems with large PV modules or arrays.............c..cc...oeon.. 48
5.6 Battery reqUIremMeENtS. . ..o e ee e A 49
5.6.1 Provision of battery specification sheets ...........cooooiiii N 49
5.6.2 Battery charge control ... o e 49
5.6.3 Specific requirements for lithium-based batteries................c.ooo i, 531
5.6.4 Battery durability ..o 83
5.6.5 Authentication of battery documents ...........ccooiiiiiiiiii T 83
5.7 Quality and durability ..........coooiiiiiii e A 34
5.7.1 General ..o C 54
5.7.2 Physical and water ingress protection............o.ooc Y 84
5.7.3 Drop test requirements ........ooiiiiiiiii e e 87
5.7.4 Soldering and electronics quality ...... ..o 58
5.7.5 Switch, gooseneck, connector, and moving garts durability........................... 58
5.7.6 Strain relief durability ... 59
5.7.7 Outdoor cable durability (size B prodlcts only) .......cooeeiiiiiiiiiiiiiieeee 59
5.7.8 PV overvoltage requirement........ 0 Y g0
5.7.9 Miswiring protection requiremen . ... ..o 61
5.7.10 Requirements specific to systems with non-plug-and-play connections ........... 61
5.8 Consumer iNfOrmMation .. ... . e e 63
5.8.1 Warranty requUiremMeEn S . 43
5.8.2 Date of ManuUfaCture\ . ... oo 64
5.8.3 User manual requirements (size B products only) ..o, 65
5.8.4 Component.replacement methods (size B products only).........ccocveeiiiinnnnin. 45
5.8.5 Port information requirements............ccooiiiii i, 46
nnex A (normative) westing of similar products ..o 49
A1 L= =T =1L S 49
A.2 LU e T | 2 (P 69
A.2.1 AT U= LT o] o =1=] o V1o o 49
A.2.2 Lumen maintenance and light output ... 69
A23 Charge controller teSting.......ccoiiniiiii 10
2.4 PV mMoOdUIES ..o 10
A.2.5 Battery durability teSting .......ooieii 70
A.2.6 Connector durability teSting ......c.oiiiiii 70
A.2.7 Battery testing, full-battery run time, solar run time, and energy service
CalCUIAtIONS <. e 71
A.2.8 MiSWIrING ProteCtiON . ... 71
A.2.9 OULPUL OVEIIOAA ... e 71
A.2.10 PV OVEIVOIRAGE ..o 71
A.2.11 AssessSmMENt Of DC POMS ....iviiiii e 71
A.2.12 Power consumption and charging efficiency...........c.ooiiiiiii 72
A.2.13 VoL 2= Yo [T =1 o o = 3PS 72
A.2.14 Changes to firmware or software ... 72


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

-4 - IEC TS 62257-9-8:2025 © |IEC 2025

Annex B (informative) List of documentation to soliCit .............coooiiiiiii i, 73
B.1 LT =Y o =T - ¥ S 73
B.2 Documentation t0 reqUeSt ... 73

BB O g AP Y e 75

Figure 1 — Example water protection warning label or instruction .................coin 56

Figure 2 — Decision process to determine whether or not a component is subject to the
AEO D BB St ottt ittt ittt ittt ettt it iiietideeedeeiedeseteseeseteesesiesesissesssisaesitsssiiscescsieicsscceicsces 57

Figure 3 — Example labelling for a product with four ports having a combined current
limit of 3,5 A and a separate port having a current limit of 8 A. The five ports together
cqn supply a total Of 11,5 A e e e 67

Figure 4 — Example labelling for a product with five ports having a combined current
limit of 8 A and a subset of four ports having a combined current limit of 3,5 A ....ivcc.cooeiil. q7

Table 1 — Summary of test requirements and alternatives — Initial testing_ requirements

to determine compliance with Clause 5.........ccoiiiiiiiiiiiiiiii s 18
Table 2 — Summary of test requirements — recurring testing requirements to ensure

continued compliance with Clause 5 .........ccooiiiiiiii e 18
Table 3 — Summary of quality requirements ... L 28
Table 4 — Renewal requirements and acceptable alternativetest procedures for PV

L 5] T s PN 47
Table 5 — Default battery deep discharge protectionvoltage specifications ........................... 50
TEbIe 6 — Default battery overcharge protection veéltage specifications................ccooceeiiiinnni. 50
Table 7 — Summary of battery safety testing tequirements of 5.6.3.1 through 5.6.3.2............ 82
Table 8 — Physical ingress protection regquifements ...........ooooiiiiiiiiiiin e 34
Table 9 — Water protection requIirements ..o 85



https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 © |IEC 2025 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

1=

S

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RENEWABLE ENERGY OFF-GRID SYSTEMS -

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

_____energy products with power ratings less than or equal to 350 W
FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization,comprisi
all national electrotechnical committees (IEC National Committees). The object of IEC is to promete ‘internation
co-operation on all questions concerning standardization in the electrical and electronic fields.|To this end a
in addition to other activities, IEC publishes International Standards, Technical Specificationsi_Technical Repor
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC\Publication(s)”). Th
preparation is entrusted to technical committees; any IEC National Committee interestéd in the subject dealt w
may participate in this preparatory work. International, governmental and non-governmental organizations liaisi
with the IEC also participate in this preparation. IEC collaborates closely with the 'International Organization f
Standardization (ISO) in accordance with conditions determined by agreement(between the two organizations

The formal decisions or agreements of IEC on technical matters express, as-nearly as possible, an internatior
consensus of opinion on the relevant subjects since each technical committee has representation from
interested IEC National Committees.

IEC Publications have the form of recommendations for internatioial’ use and are accepted by IEC Natior
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IH
Publications is accurate, IEC cannot be held responsible /for.the way in which they are used or for a
misinterpretation by any end user.

In order to promote international uniformity, IEC National’ Committees undertake to apply IEC Publicatio
transparently to the maximum extent possible in their national and regional publications. Any divergence betwe
any IEC Publication and the corresponding national eryregional publication shall be clearly indicated in the lattg

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

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

No liability shall attach to IEC or its-directors, employees, servants or agents including individual experts a
members of its technical committeés-and IEC National Committees for any personal injury, property damage
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) a
expenses arising out of thespublication, use of, or reliance upon, this IEC Publication or any other IH
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications
indispensable for the ¢orrect application of this publication.

IEC draws attention”to the possibility that the implementation of this document may involve the use of

patent(s). IEC+«akes no position concerning the evidence, validity or applicability of any claimed patent rights
respect theréofi As of the date of publication of this document, IEC had not received notice of (a) patent(s), whi
may be required to implement this document. However, implementers are cautioned that this may not repres¢g
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IH
shall. motbe held responsible for identifying any or all such patent rights.
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C. TS 62257-9-8 has been prepared by IEC technical committee 82: Solar photovoltaic energ

y

stems. 1T IS a Technical Specirtication.

This second edition cancels and replaces the first edition issued in 2020. It constitutes a
technical revision.

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

a) Removed the PV module wiring inspection, partial shading test, and visual screening and

durability tests for photovoltaic modules. Applicable tests are now referenced fro
IEC TS 62257-9-5.

b) Increased the interval for recurring testing from two years to three years.

m
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Tightened the truth-in-advertising tolerance for numerical aspects other than luminous flux
from 15 % to 10 %.

d) Revised consumer information requirements to allow more flexibility and remove

requirements for information that is not known to be valuable to consumers.

e) Simplified and reorganized the requirements for 12 V and 5 V ports, and allow non-standard

output voltages if clearly marked.

T

Added requirements for ports with USB fast charging support.
g) Revised the requirements for non-plug-and-play products to allow connectors that require
apcuiai tUU:b Ul tla;ll;lly ;II plUdubtb ;IIDtd”Ud by tld;llcd tcbhll;b;dllb.
Clarified cell- and pack-level safety requirements for single-cell lithium batteries.
ne text of this Technical Specification is based on the following documents:
Draft Report on voting
82/2292/DTS 82/2321/RVDTS

F

thle above table.

T

T
a
af

A

of

F

T

described in greater detail at www.iec.ch/publications.

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

L1l information on the voting for its approval can be found in the report on voting indicated jin

ne language used for the development of this Technical Specification is English.

nis document was drafted in accordance with ISO/IEG,\Directives, Part 2, and developed |n
cordance with ISO/IEC Directives, Part 1 and ISOAEC Directives, IEC Supplement, available
www.iec.ch/members_experts/refdocs. The main document types developed by IEC are

list of all parts in the IEC 62257 series, published under the general titte Renewable enerqy
f-grid systems, can be found on the IEC\website.

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

ne committee has decided\that the contents of this document will remain unchanged until the
bility date indicated on/the IEC website under webstore.iec.ch in the data related to the
ecific document. Atithis date, the document will be
reconfirmed,
withdrawns-or

revised.
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INTRODUCTION

The IEC 62257 series 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.

This series provides recommendations to support buyers who want to connect with good quality
options in the market:

¢ [ to choose the right system for the right place,
o | to design the system, and

o [ to operate and maintain the system.

This series is focused only on technical aspects of rural off-grid electrification concentrating op,
blit not specific to, developing countries. They are not considered as alhinclusive to rurgl
electrification. The documents do not describe a range of factors that can\determine project pr
pfoduct success: environmental, social, economic, service capabilities) and others. Furth
developments in this field could be introduced in future steps.

1
pl

This series is best considered as a whole with different parts corresponding to items for safety,
systainability of systems, and costs. The main objectives @are to support the capabilities pf
households and communities that use small renewable enérgy and hybrid 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-
infadvertising to protect consumers of stand-aloné renewable energy products. This document
is| specifically related to renewable energy products that are packaged and made available
emnd-use consumers at the point of purchase,as single, stand-alone products that do not requi
adlditional system components to function("\This document applies to products with peak power
rdtings of 350 W or less. While most provisions apply to all products in this range, a few afe
applicable only to products with peak’power ratings greater than 10,5 W and less than or equgl
tg 350 W.

The term "stand-alone renewable energy product" is used in this document to describe thiis
clpss of products. Other equivalent terms, including "off-grid solar" or "rechargeable," are often
used by companies, distributors, and other stakeholders to describe these products. Many pf
trIjse systems meet.the definition of type Tyl (individual electrification systems with energy

storage) in IEC TS.62257-2.

The intended users of this document are:

o [ Market support programmes that support the off-grid lighting market with financing,
consumer education, awareness, and other services;

° (‘nmlnsmipe and distributors that need to \/prif\ll the qnalify and lnprfnrmanr‘n of lnrnr'lllr‘h;

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 OFF-GRID SYSTEMS -

Part 9-8: Integrated systems — Requirements for stand-alone renewable
energy products with power ratings less than or equal to 350 W

Srnpp
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characteristics:

N

his part of the IEC 62257 series provides baseline requirements for quality, durability and-tru
advertising to protect consumers of off-grid renewable energy products. Evaluation.of theg
quirements is based on tests described in IEC TS 62257-9-5. This document can"be use

components of off-grid renewable energy products.

nis document applies to stand-alone renewable energy products¢having the followin

The products are powered by photovoltaic (PV) modulescor electromechanical pow
generating devices (such as dynamos), or are designed to use grid electricity to charge
battery or other energy-storage device for off-grid use. The requirements may also |
appropriate as guidance for evaluating the quality of\products with other power source
such as thermoelectric generators.

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

All components required to provide basic_energy services are sold and installed as a k

component, including at a minimum:
— a battery, batteries or other energy storage device(s);

— power generating device, .such as a solar panel, capable of charging the batter]
batteries or other energy storage device(s);

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

The system evaluated includes all the loads (lighting, television, radio, fan, etc.) and loa
adapter cables that'are sold or included as part of the kit or integrated into kit component

The PV modulé maximum power point voltage and the working voltage of any oth
components.in the kit do not exceed 35 V. Exceptions are made for AC-to-DC converte
that meet- appropriate safety standards, and systems that include PV modules (
combinations of PV modules) with open-circuit voltage greater than 35 V that me
additional safety requirements beyond those assessed in IEC TS 62257-9-5.

DTEV This voltage limit corresponds to the definition of decisive voltage classification A (DVC-A) for wet locatio

one or in conjunction with other international standards that address the safety and durability

included as a part of a family of products™as defined in 4.2.5, or integrated into a singje

th
e
d

g

pr

e

ns

in

TEC 6Z2TUY-T. The T'mits o1t 240 W, 30 V and ¢ A are consistent with the detinition or Class T 1TeC o1/7350-1.

These requirements cover only DC outputs and loads. Products that include inverters, AC
outputs or 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 installatio
can be made using plug-and-socket connectors without the use of any tools.

n,
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This document includes provisions related to safety; however, it is not intended to be a
comprehensive safety standard. In particular, this document is not intended to be used as an
alternative to safety standards such as IEC 62368-1 or the IEC 60335 series for appliances
such as radios and televisions that are included with stand-alone renewable energy products.
Nor is it intended to replace the safety requirements of IEC 62281 or UN 38.3 for battery safety
during transport, or safety requirements of |IEC 61730-1 and IEC 61730-2 for PV modules
intended for use outside the context of stand-alone renewable energy products.

This document does not address electromagnetic compatibility (EMC). Field experience has not
shown EMC to be a major concern in typical applications of stand-alone renewable energy
ploducts within the scope of this document. In applications where EMC is a concern (&.p.

systems that include medical devices), the standards relevant to the specific application.should

bé referenced.

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 appliep.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IHC 60335-1, Household and similar electrical appliances, - Safety — Part 1: Genernal
rgquirements

IHC 60335-2-29, Household and similar electrical appliances — Safety — Part 2-29: Particular
rdquirements for battery chargers

IHC 60364-7-712:2017, Low voltage electricalinstallations — Part 7-712: Requirements fpr
special installations or locations — Solar photovoltaic (PV) power supply systems

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

IHC 60598-1, Luminaires — Part @3 General requirements and tests

m

C 61215-1, Terrestrial photovoltaic (PV) modules — Design qualification and type approvall—
Part 1: Test requirements

m

C 61215-2, Terrestrial photovoltaic (PV) modules — Design qualification and type approval|—
Part 2: Test procedures

IHC 61730=1y Photovoltaic (PV) module safety qualification — Part 1. Requirements fpr
construetion

IHC\61730-2, Photovoltaic (PV) module safety qualification — Part 2: Requirements for testin

IEC TS 61836, Solar photovoltaic energy systems — Terms, definitions and symbols

IEC 62109-1, Safety of power converters for use in photovoltaic power systems — Part 1:
General requirements

IEC 62133-2, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made from them, for
use in portable applications — Part 2: Lithium systems
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IEC TS 62257-9-5:2024, Recommendations for renewable energy and hybrid systems for rural
electrification: Integrated systems — Laboratory evaluation of stand-alone renewable energy
products for rural electrification

IEC TS 62257-12-1, Recommendations for renewable energy and hybrid systems for rural
electrification — Part 12-1: Laboratory evaluation of lamps and lighting appliances for off-grid
electricity systems

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

IBC 62368-1, Audio/video, information and communication technology equipment — Part\|l:
Safety requirements

IHC 62619, Secondary cells and batteries containing alkaline or other non-acid_€lectrolytes|—
Shfety requirements for secondary lithium cells and batteries, for use in industrialzapplications

IHC 62790, Junction boxes for photovoltaic modules — Safety requirements’and tests

IHC TS 63163, Terrestrial photovoltaic (PV) modules for consumer products — Design
qualification and type approval

190 4892 (all parts), Plastics — Methods of exposure to laboratory light sources
ANSI/CAN/UL 9540, Energy Storage Systems and Equipment

UL 1741, Standard for inverters, converters, controlliers and interconnection system equipmept
far use with distributed energy resources

UL 1973, Standard for batteries for use imStationary, vehicle auxiliary power and light electrjic
il (LER) applications

=
Q)

UL 2054, Standard for Household and Commercial Batteries

UL 61730-1, Photovoltaic. (BVY) module safety qualification — Part 1: Requirements fpr
construction

UL 61730-2, Photovoltaic (PV) module safety qualification — Part 2: Requirements for testing

UL 62133-2, Secondary cells and batteries containing alkaline or other non-acid electrolytes|—
Sgfety requirements for portable sealed secondary cells, and for batteries made from them, for
uge in portable applications

Uhited Nations. Recommendations on the transport of dangerous goods: manual of tests and

chiteria—Section-38-3-Lithium batteries (I IN 38 Q/\
HoHa3—>66HeAvo~—FH=HAHHHRPBIHOHOS{H oo

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC TS 61836 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp


http://www.electropedia.org/
http://www.iso.org/obp
https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca
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31 Terms related to photometric tests

3.1.1
illuminance
E

\"

density of incident luminous flux with respect to area at a point on a real or imaginary surface

do
E,=—"
Vood4

where ®v is luminous flux and A is the area on which the luminous flux is incident

Ndte 1 to entry: The illuminance is expressed in lux (Ix = Im-m~2).

3[1.2

fyll width half maximum
FWHM

rgnge of a variable over which a given characteristic is greater than 50 % of its maximum valy

No¢te 1 to entry: FWHM can be applied to characteristics such as radiation.patterns, spectral linewidths, etc., a
thg 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 wi
dan".]

32
LED

ight emitting diode
s¢lid state device embodying a p-n junction;,emitting incoherent optical radiation when excitg
by an electric current

[SOURCE: IEC 60050-845:2020, 845-27-050, modified — The notes have been omitted.]

33
ppwer supply

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

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

34

overvoltage protection

prlotection intended to operate when the power system voltage is in excess of a predetermine
value

[JOURCE: IEC 60050-845:2020, 845-21-060, modified — Notes 1, 2, and 4 have been omitted.

e

hd

d

a

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

3.5
cell block

group of cells in a battery connected together in parallel configuration with or without protective

devices (e.g. fuse or positive temperature coefficient device (PTC)) and monitoring circuitry

Note 1 to entry: The cell block is not ready for use in an application because it is not yet fitted with its final housin
terminal arrangement and electronic control device.

[SOURCE: IEC 62619:2022, 3.8]

9,
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3.6

IP Code

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.

37 Component categories

3{7.1
pertable
cdnnected in a way that makes a product or subsystem easy for an individual 4, carry

N¢te 1 to entry: Products or subsystems are portable when two or more of the main components (energy sourd
erlergy storage, and light source) are connected in this way.

o

[SOURCE: IEC TS 62257-9-5:2024, 3.18]

37.2
fixed
de¢signed for permanent or semi-permanent mounting and use in place

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

[SOURCE: IEC TS 62257-9-5:2024, 3.19]

3J7.3
s¢parate
w|thout PV module or with a PV module connected to other components via a cable with|a
ength of at least 3 m

N¢te 1 to entry: The length criterion allows the PV module to collect energy outdoors while the other proddct
cqdmponents remain indoors.

7

OURCE: IEC TS 62257-9-5:2024, 3.20, modified — the 3 m length specification has begn
incorporated into-the definition.]

3{7.4

integrated
w|th a_RVo'module incorporated into another component or connected to another componept
(dthenthan a fixed outdoor component) via a cable with a length less than 3 m

Note 1 to entry: The length of the cable is insufficient for the PV module to collect energy outdoors while the other
product components remain indoors.

[SOURCE: IEC TS 62257-9-5:2024, 3.21, modified — the 3 m length specification has been
incorporated into the definition.]


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 © |IEC 2025 -13 -

3.7.5
component

<of a product> constituent part of a product which cannot be physically divided into smaller

parts as part of normal installation and use

Note 1 to entry: Examples of components include main units, power control units, appliances, PV modules, extern
batteries, and cables.

al

[SOURCE: IEC 60050-151:2001, 151-11-21, modified — "device" has been replaced with

"product" and "without losing its particular function" with "as part of normal installation and use
a u' “IC IIUtG ;Iab IL)CUII au'u'cd]

3]8 Electrical quantities

38.1

capacity

<for batteries or battery cells> electric charge which a battery or battery cell can deliver und
specified discharge conditions

No¢te 1 to entry: The Sl unit for electric charge, or quantity of electricity, is the coulomb!(T C = 1 A-s) but in practig
cgpacity is usually expressed in ampere hours (Ah).

[JOURCE: IEC 60050-482:2020, 482-03-14]
38.2

sf{andby loss
cdirrent drawn from a product's battery with the product switched off

[SOURCE: IEC TS 62257-9-5:2024, 3.25]

3/8.3
sfandard operating voltage
standardized voltage corresponding teta typical battery operating point during discharge

[JOURCE: IEC TS 62257-9-5:2024, 3.31]

3[8.4

typical battery discharge/voltage
battery voltage corresponding to the "typical operating point" (e.g. the operating point resultin
in[the average value of power) during discharge

Note 1 to entry:. The typical battery discharge voltage is an outcome of the full-battery run time test, while t
stindard operating voltage depends only on the battery chemistry and number of cells.

[SOUREEIEC TS 62257-9-5:2024, 3.32]

”
’

o

g

he

318.5

appliance operating voltage

voltage supplied to an appliance by a port when the appliance is operating at a particular setting

and the power control unit battery is at the typical battery discharge voltage

[SOURCE: IEC TS 62257-9-5:2024, 3.33]
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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 1 to entry: The product is the unit to which the IEC TS 62257-9-5 test report applies.

obile device

basic mobile phone, feature phone, smartphone, tablet €omputer, or similar portab
communication and/or computing device having an internal rechargeable battery

N¢te 1 to entry: Larger portable devices, such as laptop computersy, can also be considered mobile devices, H
sdme provisions (e.g. related to charging current and ports) may/not-be applicable.

No¢te 2 to entry: A mobile device is an appliance.

[JOURCE: IEC TS 62257-9-5:2024, 3.27]

3[9.4
pewer control unit

ports plus, typically, the associated battery management, voltage regulation and overloag
pfotection components

No¢te 1 to entry: In the case of a product with a single power control unit, the power control unit is often referred
aq the "main unit" or "controlbox." A power control unit can include appliance functionality such as a light or built
rafio. A portable appliance (such as a light) with internal battery is a power control unit if it includes a port.

[JOURCE: IEC TS5,62257-9-5:2024, 3.29]

3/9.5

ain unit
codmponent or assembly including an input for connecting the primary energy source (e.g. solg
gridder mechanical charger), a battery, and one or more built-in appliance(s) or port(s)

codmponent of a stand-alone renewabile energy product that includes a battery and one or mof

Note 1 to entry: A power control unit can be a main unit, though a main unit does not necessarily have a port.

Note 2 to entry: A product can contain more than one main unit.

[SOURCE: IEC TS 62257-9-5:2024, 3.30]

in

—
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3.

9.6

port
connector (typically a socket) on a component that can supply power to an appliance

Note 1 to entry:

"port" can also be used more generally to refer to any socket (receptacle).

[SOURCE: IEC TS 62257-9-5:2024, 3.28]

This definition applies when the word "port" is used without qualification in this document. The word

3.9.7

barrel jack

low-voltage DC power socket with a central pin, accepting a cylindrical plug

N¢te 1 to entry: Some examples of such connectors are described in IEC 60130-10, but many other'sizes exi
Barrel jacks are typically described by the length, inner diameter, and outer diameter of the matching\pldg.
39.8

ci

garette lighter receptacle

cipar lighter receptacle

I
o}

N
CQ
oy

-voltage DC power socket of the kind used for vehicle cigarette/cigar lighters and pow
tlets

te 1 to entry: This term encompasses socket types defined by SAE J563 and ISO 4165, and other simi
nnectors, whether or not they are intended for use with cigarette lighters(Both the lighter receptacle and the pow
tlet receptacle of SAE J563 are considered cigarette lighter receptaciés.

3[9.9

fgldable module

PV module that is separated into distinct PV sections/nominally of the same size and connectsd
by a section that can be folded and does not cantain cells, but has the interconnecting busba
[JOURCE: IEC TS 63163:2021, 3.2, modified — the phrase “that can be folded” has besd
adided.]

3/10 Types of connections and-connecting devices

T

3.

ne terms listed in 3.10 are mainly applicable to non-plug-and-play products.

10.1

e
a

ctrical connection consisting of a male tab and a female connector which can be insertg
d withdrawn with or without the use of a tool

fIF quick-connect termination
[

te 1 to entry/~Flat quick-connect terminations are sometimes called “blade terminals”

OURCE: IEC 60050-442:1998, 442-06-07, modified — the note has been added.]

—_

bL.

ar
er

S

d

10.2

cl

amping unit

part(s) of the terminal necessary for the mechanical clamping and the electrical connection of
the conductor(s), including the parts which are necessary to ensure the correct contact pressure

[SOURCE: IEC 60050-442:1998, 442-06-12]

3.

10.3

screwless-type terminal
terminal for the connection and subsequent disconnection of two or more conductors, the
connection being made directly or indirectly by means of springs, wedges, or the like

[SOURCE: IEC 60050-442:1998, 442-06-11]
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3.10.4

screw-type terminal

a terminal for the connection of two or more conductors in which the connection is made, direct
or indirectly, by means of screws or nuts of any kind

ly

[SOURCE: IEC 60050-442:1998, 442-06-19, modified — the definitions of “screw-type clamping
unit” (442-06-19) and “screw-type terminal” (442-06-18) have been combined, as the distinction

is not required in this document.]

3

insulation piercing connecting device

through, removing or making ineffective in some other manner the insulation of the)conducto
w|thout previous stripping

[JOURCE: IEC 60050-442:1998, 442-06-33]

3/10.6

twist-on connecting device

TOCD

codnnecting device which is twisted on the ends of two or more/conductors

[JOURCE: IEC 60050-442:1998, 442-06-36]

11

hality test method

TM

jorous set of tests defined in IEC TS 62257-9-5 for off-grid renewable energy products usirn
rgndomly procured samples

S po w

N¢te 1 to entry: QTM testing is considered appropriate for qualification for market support programmes, a
ggnerating information for third-party-verified specification sheets.

3{12

a¢celerated verification'method

AVM

optional verificationw.pathway defined in IEC TS 62257-9-5 for off-grid renewable energ
pic;ducts to enable_expedited entry to markets or market support programmes, including a
step process of a.verification entry (AVM-VE) test and follow-up test

313
plug-and-play product

S

g

hd

M
D_

off-grid renewable energy product in which all electrical connections are made with plug-an

Note 1 to entry: The adjective "plug-and-play" can also describe connections of this type.

3.14
company

entity who provides the product for testing (who can be the maker of the product or a supplier,

importer, distributor, reseller, etc.)


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 © |IEC 2025 -17 -

3.15
advertised value

value stated by the company in any consumer-facing location, including but not limited to

product packaging, a user manual or other documentation included in the packaging, or
website

a

Note 1 to entry: Phrases such as "advertised current" or "advertised run time" refer to the advertised value of the

quantity indicated.

[SOURCE: IEC TS 62257-9-5: —,3.37]

316
n'leasured value
value determined as a result of testing, whether by direct measurement or calculation

Ng¢te 1 to entry: Phrases such as "measured power" or "measured run time" refer to the measured value of the

qyantity indicated.

N¢te 2 to entry: The measured value is compared to the advertised value to determine,truth in advertising.

17

Ivertised appliance
pliance not included as part of the product but mentioned in.the accompanying advertisin

aterial, such as the product packaging or the company's website

309w

z

te 1 to entry: This advertising can be a simple statement that thé appliance can be used with the product or
egtimate of the run time or service provided by the appliance with{ a full battery or after a day of solar chargin
Methods are provided in IEC TS 62257-9-5 for evaluating these €laims even though the appliances are not provid
to|the test laboratory.

[JOURCE: IEC TS 62257-9-5:2024, 4.1.4, maodified — the text has been reformulated as
terminological entry and the reference to IEC\FS 62257-9-5 has been added.]

4| Test requirements

41 General
4111 Overview
A

| testing specified in this document shall be conducted using the test methods provided in th
mpost recent versionof1EC TS 62257-9-5. The test laboratory should be qualified to undertal
thie test methods-‘used. Testing options are described in brief in Table 1 and Table 2. A
rgquirements are-described in more detail in 4.2, 4.3, and 4.5.

Apnex B_contains a list of information and documentation that should be requested from tH
company-to facilitate successful application of the provisions of this document.

g

a

e
e
\l

e
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Table 1 — Summary of test requirements and alternatives —
Initial testing requirements to determine compliance with Clause 5

method (QTM)

previously tested.

products in which all aspects have never been

Test method Relevance Sample size Random sampling
for most tests required?
Quality test Applicable for any product, especially new 2 Required: sampling from

warehouse or retail

Accelerated
verification

Alternate to QTM which enables products to
achieve initial qualification more quickly. The

Initial test:

2

Not required initially:
companies can send

nTetirod (A

use this option.

company shattmeetcertaimetigibitity Triteriato

umitsdirectty totab

Follow-up test:

Required for follow-up
testing: sampling/from

configured from sets of interchangeable
components sold on a component-level basis or as
mix-and-match kits. At least one kit in the family
and 50 % of all components shall have been
tested in accordance with the QTM or AVM.

2 warehouse or retail
Play-as-you-go Applicable to fee-for-service or pay-as-you-go 2 Not requifed
(PAYG) (PAYG) enabled versions of products that were
previously qualified according the QTM or AVM.
Plroduct families Used to minimize the testing required for kits 2 Required: sampling frofn

warehouse or retail

Siimilar products

Used to minimize the testing required for products |2
with similar aspects to ones that have already
been tested in accordance with the QTM or AVM.

Required: sampling from
warehouse or retail

erification of
oduct
enticality (VPI)

o <

o

numbers or brands.

Used to minimize testing required for products 2
which are purportedly identical to a product{that
has already been tested in accordance with\the
QTM or AVM but will be sold under different model

Required: sampling frofn
warehouse or retail

pe)

eference of
her standards

[e]

Products that have already been tested and found
to meet certain outside standards/may be
exempted from testing certain aspects.

standard apply.

Sampling requirements of the referenceq

NOTE 1

NOTE 2 Size A and size B are defined-in 4.1.2.

Sample sizes for each test are presented in IEC TS 62257-9-5.

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 sampling
required?

Renewal testing

Required for all products within
three years after initial
qualification to verify continued
compliance with Clause 5.

2 (if aspects have changed or
product fails initial testing,
additional testing can be
required)

Required: sampling frofn
warehouse or retail

Market check

Optional test used to verify

2 (if aspects have changed or

Required: sampling fromn

method (MCM)

continued compliance with
Clause 5. May be conducted at
any time.

product fails initial testing,
additional testing can be
required)

retail preferred, though
warehouse sampling
may be used

NOTE Sample sizes for each test are presented in IEC TS 62257-9-5.

4.1.2

Product sizes

In this document, products with rated maximum PV power at STC less than 10,5 W are referred
to as “size A,” while products with rated maximum PV power at STC greater than or equal to
10,5 W are referred to as “size B.”
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If a product has multiple PV modules that can be connected electrically, then the product size
is determined by the maximum rated power of the array formed by the connected modules. If a
product has multiple PV modules, but they cannot be connected electrically, then the product
size is determined by the PV module with the greatest maximum power at STC.

The size classification is determined by the rated performance of the PV module, not the actual
performance. However, if the measured power of the PV module at STC when measured at the
PV junction box differs from the 10,5 W threshold by more than the truth-in-advertising
tolerance, the module may be required to be reclassified and required to meet the requirements
of the other category. If the measured power of the PV module submitted as size B is less than
945 W, the module will be reclassified as size A and obligated to meet the requirements of size
Alproducts. If the measured power of the PV module submitted as a size A module exceeds the
10,5 W threshold, but the company chooses to maintain the size A rated value as the advertised
v

m|

lue, the product will not be reclassified unless the rating appears to be intentionally
isleading to influence the size classification.

EXAMPLE 1 A product includes a PV module rated 10 W, so is submitted as a size A preduct. However, uppn
tepting, the PV module maximum power at STC is determined to be 12 W. This product may,still be considered sige
A if the company does not increase the rated power of the PV module. If the company instead chooses to increage
the rated power to more than 10,5 W, this product would be reclassified as a size B product and would need to mge
thg requirements for size B products. If the measured power of the module had been.substantially higher than 10,5 V,
the market development programme, government, or other organization using thisi{document can choose to require
the product to be reclassified.

EXAMPLE 2 A product is rated 11 W so is submitted for evaluation as @ size B product. However, the maximym
pdwer at STC is 9,4 W. This product would need to change its advertisedfating to be less than 10,5 W and would pe
replassified as a size A product because its measured power is less thamn9,45 W. The product would need to provifle
the performance reporting requirements for size A products and watld no longer need to meet the requirements |of
size B products.

Ifla product does not have a PV module, its size\is determined by the maximum power outppt
ofl the power source (e.g. AC/DC power supply:or electromechanical generator). If the produgt
dges not include a power source (e.g. it is"powered directly from the utility grid or from an
external DC power supply that is not includ€d), the size is determined by the maximum power
consumption of the product from the energy source.

EXAMPLE 3 A product contains two 10-W"PV modules that are connected in parallel by plugging into them|a
cgmbiner cable, which is then plugged.inte a socket on the main unit. This is a size B product because the total arrpy
pdqwer is 20 W.

EXAMPLE 4 A product contajns\two 10 W PV modules that are both plugged into separate sockets on a main upit
to|simultaneously provide power'to a battery. Inside the main unit, the two connectors are connected in series |or
pdrallel. This is also a size B.product; the two modules are electrically connected even though the connection|is
made inside the main unit;

EXAMPLE 5 A produgt contains two 10 W PV modules that are plugged into separate sockets on a main unit as|in
Example 2. However, the input from each PV module is internally connected to a separate maximum power pojnt
trgcking circuit’)This is still considered a size B product; the two modules function together as an array to chargg a
sihgle battery~even though they are not directly connected in series or parallel.

EXAMPRLEN6 A product includes two lamps with batteries, each of which can be separately charged by a 6 W BV
mepdule.~The PV modules cannot be connected together. This is a size A product because the maximum power of the
lafgest’module is 6 W.

EXAMPLE 7 The product described in Example 4 includes a combiner cable so that both PV modules can be used
to charge a single lamp at a higher rate. This is now a size B product because the PV modules can now be connected,
even if the user retains the option to use them separately.

EXAMPLE 8 A product includes a 10 W PV module that connects to a main unit. In addition, the product includes a
battery-powered LED lamp with an integrated PV module of 1 W. This product is size A because the PV modules
cannot be connected electrically.

EXAMPLE 9 The battery-powered lamp of Example 6 is now equipped with a micro-USB power input that allows it
to be charged either from a USB port on the main unit or from its integrated PV module. This is still a size A product
because the two PV modules are not intended to be used simultaneously as a single PV array.

EXAMPLE 10 A product includes an 8 W PV module that charges a main unit. In addition, the main unit has a
second PV input socket. The user can separately purchase a second 8 W module to supply more energy to the
system. This is a size A product because the second PV module is not included with the product.
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4.2 Initial testing requirements
4.21 General

Initial qualification under the quality, warranty, and performance reporting requirements outlined
in Clause 5 requires evaluation in accordance with one or more of the following pathways. Test
laboratories conducting initial testing in accordance with 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.

4]2.2 Quality test method

Ophe pathway is to use quality test method (QTM) results in accordance with IEC TS 6225.7<9-p.
Sampling procedures in IEC TS 62257-9-5 shall be followed.

NOTE In IEC TS 62257-9-5:2024, the QTM is defined in Clause 6. The sampling procedures |are specified |in
IEIC TS 62257-9-5:2024, Annex E.

42.3 Accelerated verification method
4)2.3.1 Testing procedure

Al|second pathway is to use accelerated verification method (AVM) results that are drawn from
two rounds of testing as described in IEC TS 62257-9-5 and summarized as follows:

NOTE 1 The AVM is also described in IEC TS 62257-9-5:2024, Clause™10.

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

b] Follow-up testing conducted shortly after AVM-VE testing is finished and the product |is
commercially available in markets. The AMMfollow-up test is equivalent to a typical markpt
check method (MCM) primary check test (PCT) as described in IEC TS 62257-9-5. Follow-
up MCM testing shall be conducted on.commercially available products within six months pf
the preceding QTM testing. Sampling procedures in IEC TS 62257-9-5 shall be followed.

NOTE 2 In IEC TS 62257-9-5:2024, the MCM is defined in Clause 8. The aspects to be tested and samples sizps
arp presented in the PCT column of IEG TS 62257-9-5:2024, Table 3.

2.3.2 Eligibility requirements and qualification criteria

4,
Oply products from companies that meet both of the following eligibility requirements afe
permitted to receivedinitial qualification via AVM testing:

a)] At least three_of the company's products have met the requirements of this document vja
QTM testing\in accordance with IEC TS 62257-9-5, or have met other quality standards thpt
requiretesting to IEC TS 62257-9-5, such as the Lighting Global Quality Standards. At leapst
one ofithe products which previously met the requirements is of the same size class (size|A
orssize B as defined in 4.1.2) 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 pypirnd)

b) None of the company's products have failed market check testing or renewal testing carried
out in accordance with IEC TS 62257-9-5 (as described in 4.3) in the past three 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.
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Market entry or programme qualification is typically offered after successful completion of the
first round 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 can oversee the follow-up testing process and has access to data regarding product failures
to assess the eligibility criteria. Such a programme can also use financial measures to ensure
the follow-up testing will occur, to confirm changes to printed consumer-facing materials when
determining eligibility, and to impose applicable penalties for non-compliance. Governments
are encouraged to coordinate with market development programmes to ensure that eligible
products, and only eligible products, are offered market entry following the AVM-VE test.

4)2.4 Pay-as-you-go targeted testing

Al third pathway is specific to fee-for-service or pay-as-you-go (PAYG) enabled versions pf
pfoducts that were previously qualified in accordance with this document using-0fe of the
plocesses described in 4.2.2 and 4.2.3. These products may qualify using targeted testing,
which comprises:

visual inspection, including internal assessment;

durability testing on any aspects that could have been impacted by theyaddition of the PAY|G
option (e.g. new ports or changes to the existing casing);

c) an estimate of the parasitic consumption or additional standby l6ss due to the addition pf
the PAYG option;

d] submission of company declaration indicating:

1) that the performance of the PAYG-enabled version is equivalent to that of the previous|y
tested non-PAYG product, or specifying how the performance of the PAYG-enablgd
version differs from the non-PAYG versionsinicases where PAYG-enabled versions pf
products are similar, but not identical to the previously tested non-PAYG version, thoge
aspects which differ shall be tested.

2) an estimate of the accuracy, precision‘and drift of the metering;

3) 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. Thiis
requirement may be waived ifithe conditions described in 5.6.2 are met.

After testing, if the new standby loss measurement is greater than the old standby logs
mieasurement, the energy service calculations of IEC TS 62257-9-5 shall be performed using
the new standby loss measurement. All other inputs to the calculations shall be taken from the
pieviously qualified product. This calculation may be performed either by the test laboratory pr
by the market development programme, government, or other entity using this document. All
adlvertised run time and energy service parameters for the product under test shall meet the
truth-in-advertising requirements of 5.2.1 based on the updated energy service calculations.

The targeted PAYG testing shall be conducted with two samples in accordance with
IHC TS.62257-9-5. Samples for targeted PAYG testing may be submitted directly by a compar
(dr their proxy). If PAYG-enabled versions of products are similar, but not identical to th
pieviously-tested non-PAYG version, those aspects which differ will require testing
accordance with the QT Mor AVVandquatify imaccordance withthis documentusingone
the processes described in 4.2.2 and 4.2.3.

S0 <

NOTE InIEC TS 62257-9-5:2024, the PAYG testing method is defined in Clause 11. The aspects to be tested and
samples sizes are presented in the IEC TS 62257-9-5:2024, Table 8.
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2.5 Product families

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

a) At least one fully configured system ("kit") shall be tested in accordance with the QTM or

AVM and qualify in accordance with 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.

b) At least half of the models of each product component (PV module, battery or control unit,
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kiis tested, along with reports for all tested components, should be examined. The test resul

b¢ assessed through market check testing as deseribed in 4.3.

2.6 Similar products

lighting appliance, etc.) shall be tested. For example, if 5 PV module models are includgd
in a family, at least 3 of those module models shall be tested. The smallest or dimmest and
largest or brightest models of each component shall be tested, at a minimumt/Thesge
components shall be tested for all relevant component-level aspects in accordancéwith the
QTM or AVM and qualify in accordance with this document using one of the,'processes
described in 4.2.2 and 4.2.3. If significant differences (other than size).exist betwegn
components in a given category (for example, batteries with different chemistries, AV
modules of different types, or components from different companies), these shall be treated
as a different component type when calculating the number required/to-be tested.

hen reviewing whether the family meets the requirements of Clause |5, test results for any ﬂﬁ”
s
n be provided in a single test report or in several separate reports.

| products which qualify using this method, regardless” of whether the particular kit pr
nfiguration was directly tested for initial qualification;yshall meet all of the requirements pf
ause 5. Compliance with requirements that are notrassessed during initial qualification may

AMPLE A family comprises 5 different PV module¢models, 3 different power control units, 10 different types [of
hting appliances and 2 radio models. The company, configures these components to make 7 different kits (PV] —
ttery combinations), with a large variety of options for the number of light points included. The radios can be
tluded or excluded from any Kkit.

this case, at least one full kit would need\te’be tested in accordance with the QTM or AVM. Additionally, at legst
b following components would need to be tested in accordance with the applicable component-level tests of the
[M or AVM:

3 PV module models (including the highest and lowest power modules)
2 power control units (the(smallest and largest)

5 of the lighting appliances (including the dimmest and brightest)

both radio models would need to be tested in accordance with the applicable component-level tests of the Q1M
or AVM.

Hividual components that are tested as part of a complete kit count toward the requirement to test 50 % of the
mponents. 89, the tested kit included 1 PV module, 1 battery, 3 different lighting appliances and 1 radio, the
Mmaining components that would require testing are: 2 PV modules, 1 power control unit, 2 lighting appliances apd
adio.

Several variants of a product in which some aspects are identical, and some aspects differ from
each other may receive initial qualification as follows:

a) If one version of the product has already been tested or is being tested and is found to

qualify in accordance with this document using one of the processes described in 4.2.2 and
4.2.3, those aspects of the product which differ from the original version shall be tested.
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b) When determining the targeted tests required for the alternate versions, it is important to

c)

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.

In all cases, test results shall be generated that allow for full characterization of the quality
and performance of each praoduct In other words resulis for product B may bhe drawn fro

4,

\Y
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2.7 Verification of product identicality

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 |n
Clause 5.

All targeted testing shall be conducted in accordance with the QTM or AVM using one of the
processes described in 4.2.2 and 4.2.3. A product being tested in accordance with 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)te no longer meet the
requirements of Clause 5 through market check testing or renewaltesting, as described |n
4.3. Similarly, a product shall not reference results from a product that has not completed
testing (either QTM, AVM, or renewal testing) in the last three-years.

Renewal testing, as described in 4.3, should be conducted.for variant products at the same
time as renewal testing of the fully tested product, andvshall in all cases begin within sfix
months of the fully-tested product's renewal test report date.

prification of product identicality (VPI) testingnmay be used when two products are identic
ide from the model number or branding. If one version of the product has already been testsg
is being tested and is found to qualify~iff accordance with this document using one of th

pi
u

ocesses described in 4.2.2 and 4.2.3; the second product may be found to qualify K
dergoing a visual screening test togonfirm that the products are identical and that the secor

pfoduct's packaging also complies.with the requirements of this document. A minimum of tw
samples of the second product shall be procured and sampling procedures in IEC TS 62257-9
shall be followed.

Mpost of the visual screening is conducted on a single sample, while the parts that are usual
conducted on 2 samples-are conducted on both samples. During the visual screening, the te

1a

In
fol(

oratory shall compare the product under test to the test report of the fully tested product.

nfirming the-following are required to use this pathway:

tested product. If the laboratory does not have access to the original test report, Compa
A could need to request that the original laboratory provide the new laboratory with tH

cases where_the products are sold or distributed by two separate companies, documenfs

Permission from Company A for the test laboratory to view the test report for the origina:l:y

o0 a< o0 a2

ly
st

y
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NOTE 1

to

......................

provide the original report with permission from Company A.

Permission from Company A for the original test report to be referenced in the visual

screening report for the co-branded product.

provide to pre-verification of conformity (PVoC) and other customs/programme officials in certain markets.

Company B could also want to secure permission from Company A to access a copy of the original report

NOTE 2 Some market development programmes, or other organizations, might choose to not require additional
testing for changes to branding and model numbers and instead rely on digital materials and company declarations

to

confirm that the products are otherwise identical.
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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 4.2.8 a) through 4.2.8 g). 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
quratify imaccordance with this document using one of the processes described im4-2-2through
412.6. All aspects may be subject to market check testing described in 4.3 regardless of whether
rgquirements were originally met using other recognized standards.

a) IEC 61215-1 and IEC 61215-2 may be referenced in lieu of PV module ingress|protectign
tests (the physical ingress protection test and the water ingress protection test-and level pf
water protection). The PV module shall be tested in accordance with the phatevoltaic moduje
I-V characteristics test of IEC TS 62257-9-5 for use in the solar chargetest and energy
service calculations.

b] If the PV cable included with the samples under test is of the type specified by the AV
module manufacturer, the test of cord anchorage from IEC 62790“may be used instead pf
the mechanical durability — strain relief test from IEC TS 62257-9-5. An IEC 61730-1, UL
61730-1, or IEC 61215-2 test report or certificate may be accepted as evidence pf
compliance if it can be determined that the relevant test was conducted. Junction boxes with
integrated connectors are exempt from the cord anchiofage test of IEC 62790; modules
having such junction boxes shall undergo the mechanical durability — strain relief test pf
IEC TS 62257-9-5.

c) For televisions and radios, IEC 60065 or 4E€ 62368-1 may be referenced in lieu pf
conducting the following durability tests. For fans, IEC 60335-2-80 may be referenced jn
lieu of these tests.

— physical ingress protection test, and

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

d)] For lighting appliances and components containing built-in lighting appliances, IEC 6059811
may be referenced in<ieu of the mechanical durability — strain relief test pf
IEC TS 62257-9-5.

e] For non-lighting appliances, other appropriate internationally recognized standards may Qe
referenced in lieu 'of certain appliance tests specified in [IEC TS 62257-9-5 at the discretign
of the market(development programme, government, or other organization using thjis
document.

NOTE Gdidance is provided in IEC TS 62257-9-5:2024, FF.6.3.1, to assist in determining whether to accqpt
alternate*test results.

EXAMPLE A market development programme, government, or other organization could specify the followipg
provisions for acceptance of alternative standards:

For televisions, fans and refrigerators, test results from Global LEAP testing can be referenced in lieu of the
power consumption test, appliance operating voltage range test, and physical ingress protection test.

The test laboratory requires access to the full Global LEAP test results in order to interpolate between the tested
voltages to determine the power consumption at the port voltage for the energy service calculations. If the
voltage range presented in the Global LEAP report is narrower than the voltage range of the ports of the product
that the appliance will be used with, conduct the voltage range test for the appliance to ensure it is compatible
and will not be damaged by the product. This determination can be conducted after the assessment of DC ports
from IEC TS 62257-9-5 is conducted on the product.

If both Global LEAP test results and IEC 60065, IEC 60335, or IEC 62368-1 certifications are provided, procure
only one sample of the appliance to test for functionality and compatibility with the renewable energy product.
This sample will also be visually compared to the description of the product in the IEC 60065, IEC 60335, or
IEC 62368-1 and Global LEAP test results. The sample could be submitted directly by a company (or their proxy).
If water protection requirements are to be met by testing rather than labelling, provide two additional randomly
sampled units of the appliance.
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f) If a lighting appliance without an internal battery has been tested in accordance with

IEC TS 62257-12-1, the results may be referenced in lieu of the following tests:

— The light output test results may be referenced provided that the appliance operating
voltage is within the range of voltages at which relative light output was measured during

the input voltage range test of IEC TS 62257-12-1.

— The physical ingress and water protection test of IEC TS 62257-12-1 may be referenced
in place of those same tests in IEC TS 62257-9-5, provided that the IEC TS 62257-12-1
test method defines procedures for estimating or testing the IP Codes for which testing
is needed based on the required level of water protection for the renewable energy

proauct.

— The mechanical durability tests and light distribution test of IEC TS 62257-12-1 may
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 oregual to th
appliance operating voltage from IEC TS 62257-9-5, then the lumen maintenance te
may be omitted. Alternatively, if the standard operating voltage from IEC~FS 62257-12
is greater than or equal to the standard operating voltage from IECCES 62257-9-5 arn
there is no DC-DC converter between the battery and the port to which the light is to &
connected, then the lumen maintenance test may be omitted.

— In some cases, the lighting appliance will still need to undergo the appliance voltag
range test, depending on the prior test results and the performance of the ports on th
renewable energy product.

g] If a lithium iron phosphate battery has previously(been tested in accordance wi
IEC 61427-1, the results may be referenced in lieu of the battery durability storage test
IEC TS 62257-9-5, as specified in 5.6.4.

413 Recurring testing requirements

Products shall be retested three years after the'date of completion of the QTM testing to confir|

rgmained unchanged since QTM testing){renewal testing may be conducted as described
IHC TS 62257-9-5 with a sample size of two for all applicable tests.

Iflthe product’s PV module has changed since QTM testing, all applicable PV tests included
the QTM of IEC TS 62257-9-5 shall additionally be conducted. In all cases of renewal testin
thle sampling procedures in IEC TS 62257-9-5 shall be followed.

In either case, to minimize the testing required, tests for some aspects may be referenced

omitted as describediin 4.2.5, 4.2.6, and 4.2.8. Tests referenced in accordance with 4.2.8 shall

follow any recurring testing requirements of the referenced test and are exempt from th
rgcurring testing requirement imposed by this document.

hen reviewing whether the product meets the requirements of Clause 5, test results fro
ofliginal"QTM or AVM testing and the new renewal testing should be available for comparisq
amnddo-eonfirm that the product did originally undergo an initial qualification test.

thle product continues to meet the requirements in Clause 5. If the product’s PV module has
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EXAMPLE If a product was originally tested in accordance with the QTM and completed testing on 31 January 2025,

it would need to undergo a renewal test by 1 February 2028. If the report indicated that the product continued

to

comply with the requirements of Clause 5, the results would remain valid for another three years. Another renewal

test could be completed before the end of January 2029 to further extend the results.

Furthermore, market check testing in accordance with the MCM in IEC TS 62257-9-5 may be
used to verify that a product, after being shown to meet the quality and warranty requirements

through QTM testing, continues to do so.
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4.4 Retesting of non-conforming products

In cases where products tested in accordance with 4.2 or 4.3 are found not to meet all of the
quality requirements of Clause 5, the market development programme, government, or other
organization using this document may allow for targeted retesting of the product after
improvements have been made. When determining retesting requirements, the provisions 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 digital
materials or photographic evidence that consumer-facing materials have been improved to
assess compliance with the requirements of Clause 5.

4J5 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 pf
teist results shall fully characterize the product's performance on the highest{(brightest) light
olitput setting or configuration, as applicable. If a product includes only one-ighting appliancg,
blit 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 multipte lighting appliances,
the light output aspects shall be measured for the highest (brightest) setting of each distingct
lighting appliance type individually. The power consumption ofcalllighting appliances on all
settings shall be measured individually.

For appliances used individually or in combination, the full-battery run time and any relevant
rn times after solar or electromechanical charging shall’\be evaluated in accordance with the
emergy service calculations described in IEC TS 62257-9-5.

NOTE InIEC TS 62257-9-5:2024, the energy service caleulations are defined in Annex GG. An advertised value
dily energy service (e.g. watt-hours per day) is evaluated\using the example usage profile (IEC TS 62257-9-5:202
gble GG.4) if the combination of appliances used to obtain the advertised energy service is not specified.

ye]
- =

For the example usage profile defined, in*IEC TS 62257-9-5 daily energy service, full-battefy
ryn time, and run time after either solaror electromechanical charging, or both, shall be reported
by the test laboratory, but may be_omitted from the product packaging and documentation. |n
thle example usage profile, if there, are both included and advertised appliances of a given typg,
u}e only the included appliances-of that type. Otherwise, use the advertised appliance or set pf
vertised appliances with:the highest power consumption of each type.

The light distribution test of IEC TS 62257-9-5 is optional.

For televisions with automatic brightness control enabled by default, power consumption testing
S:I:a” be done with automatic brightness control enabled. If automatic brightness control s
emabled, thé/iluminance at the automatic brightness control sensor shall be 12,0 Ix + 2,4 Ix.

4)5.2 Exception for accessory lights

Allighting-appliahce-is—an-accessory light if its advertised luminousfluxis 15 morless—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
testing of light output aspects (luminous flux, CCT, and CRI) and lumen maintenance for these
appliances may be omitted. 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, shall be subject to the requirements for lighting appliances.
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4.5.3 Accessories with batteries

A component with battery may be omitted from the energy service calculations (and therefore

does not require the FBRT and power consumption tests) if:

a) The componentis only used as an accessory, such as a remote control, keyboard, or mouse,

for another component, and

b) the battery capacity of the component, in terms of energy (Wh), is not more than 10 % of

the battery capacity of the main unit from which it is charged.

The power consumption of accessories without batteries, such as mice and keyboards,
typically included in the power consumption of the component with which the accessory is use
In this case, the power consumption test can be omitted for these components. For example,
a|computer includes a USB keyboard without batteries, the keyboard will be connected to th
computer when the computer’'s power consumption is measured in accaordance wi
IHC TS 62257-9-5, so there is no need to separately measure the power consumption of th
keyboard.

5[ Quality requirements

51 General
The quality standards are benchmarks that set a baseline |level of quality, durability, and tru
divided into the six main categories described in 5.2 through 5.8: truth in advertising, lumg

m@intenance, health and safety, battery requiremenis,"quality and durability, and consum
information.

Ifla product fails to meet any requirement of.this document or of IEC 62257-9-5 at any poi
duiring testing, even if the failure does not occur during the specific test used to evaluate th
rgquirement, the product is considered fiot to meet the requirement. For example, if a switq

stops functioning on a product while itsluminous flux is being measured, the product would fail

for functionality. An exception may:bé made if the failure could reasonably have been causg
by handling, disassembly, or modifications to the product that are not representative of ordina
use.

In certain cases, where products are designed for special applications, certain requirements

miay be waived, altered, or strengthened at the discretion of the market developme
pfogramme or government that is utilizing the requirements. Any deviations from th
rdquirements listed_ih this document shall be noted in the test report and any other verificatid
miaterials. If it is ‘evident from the design and construction of the stand-alone renewable energ
pfoduct that a\particular test or standard is not applicable, the test is either not made

rdasonable.adjustments may be made to apply the test to the product. Any modifications shall

prfovide_aclevel of accuracy equivalent to the original method and shall be fit for the intendg
use. All,modifications shall be documented in the test report. The need for additional detaile
rgqlifements to cope with new situations should be brought promptly to the attention of th

in[ advertising to protect consumers of off-grid lighting products. The quality standards af
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A brief summary of requirements is presented in Table 3. This table is to be used as a guide;

the complete set of requirements is specified in the remainder of Clause 5.
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Table 3 — Summary of quality requirements
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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: company name, product name, light 5.2.3 Size A
output, solar run time, a statement regarding device charging, and
component specifications
Performance reporting requirements: company name, product name, solar 5.2.3 Size B
run time profile, and component specifications
Advertisements for pay-as-you-go (PAYG) products are truthful and 5.2.4 Al
products are capable of accurately metering service
Advertisements for included appliances are accurate 5.2.5 All
Ingress protection advertisements are accurate 5.2/6 All
Rorts Ports requirements include: appliance voltage compatibility, truth in 5.3 All
nequirements | advertising, and ports functionality
Jumen Actual or estimated relative light output at 1 000 h is = 95 % of the initial 5.4 All
rhaintenance | light output
Health and AC-DC power supplies carry a recognized consumer electronigs safety 5.5.1 All
Jafety certification
Hazardous substances: batteries do not contain mercury(ory,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 safety and ddrability tests 5.5.5 All
All PV modules with maximum power greater than 100 W at STC pass the 5.5.5.4 | Size B
hot spot endurance test of IEC 61730-2)UL 61730-2, or IEC 61215-2 or the
partial shading test of IEC TS 62257-9-5
Products with a maximum solar PV power greater than 240 W, open-circuit 5.5.6 Size B
voltage greater than 35 V, or short-circuit current greater than 8 A are
subject to additional safety requirements
Battery Battery chemistry is statéd and supported by documentation 5.6.1 All
requirements - -
All batteries are protected by an appropriate charge controller 5.6.2 All
Lithium-based batteries meet a safety standard and have overvoltage 5.6.3 All
protection for individual cells
After battery‘durability test, capacity loss does not exceed 25 % 5.6.4 All
Duality and Physical ingress protection requirements vary by component category 5.7.2.2 | Al
durabilit
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 "good" or "fair" for 5.7.4 All
workmanship quality as defined in IEC TS 62257-9-5 and no hazards or
safety issues are present
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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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

and troubleshooting of the system

Information regarding component replacement is included along with a 5.8.4 Size\B
consumer-facing statement about battery replacement

Port information requirements include providing the current and voltage 5.8.5 All
ratings for each port, clearly labelling any ports not intended to supply
power, and additional requirements for ports advertising USB fast charging

a

2  Truth in advertising
52.1 General

Specific requirements regarding the accuracy of advertised performance and functionality a
pfovided in 5.2.2 through 5.2.7 and assessed in accordanece with the test methods
IHC TS 62257-9-5.

Inf general, truth in advertising is determined by applyingythe following rules in order:

a) It is always acceptable if actual performance is‘better than advertised;

b] Statements regarding port performance arecassessed in accordance with 5.3;

c) Luminous flux (light output) shall deviate n6 more than 15 % from advertised values;
d

All other numeric aspects from IEC T:$.62257-9-5, such as run time, time to charge, and H
power, shall deviate no more than. 40 % from advertised values;

e)] If arange is advertised, the entire range shall comply with the rules in 5.2.1 a) to 5.2.1 d

NOTE In most cases, "better" than, advertised implies that the measured quantity is greater than the advertis
vdlue. For example, a measured run-time that is longer than advertised or a light output that is brighter than advertis
wquld be considered better than'the advertised value. In some cases "better" implies that the measured quantity
le$s than the advertised value\For instance, if a product advertised the time required to fully charge the battery
measured value that was less than the advertised value would be considered better than the rating.

EXAMPLE 1 The calculated solar run time is 10,5 h and the advertised value is 12 h. The deviation from t
aqvertised value is 12)5 % in the direction that is unfavourable to the user, so the requirement is not met. In th
edample, any calctlated solar run time = 10,8 h is acceptable, even if it exceeds the advertised value by more th
14 %.

EXAMPLE"2--The advertised luminous flux is 100 Im. The requirement is met for any measured value = 85 Im.

EXAMPLEE 3 The solar run time is advertised as “8 h to 10 h” and the measured value is 8,1 h. This is not acceptaj
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eVenthiough the measured value is within the advertised range, because the measured value deviates from the hi

bh

end of the range (10 h) by 19 %, which is greater than the permitted 10 %.
In general, the percent deviation from a target value is calculated using the following formula

Xtarget ~ *meas

D=100%-

Xarget
where:
D is the percent deviation in a numeric value;

Xtarget 1S the target value;
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Xmeas 1S @ measured value or the average of the measured values for each sample.

All advertised features shall be functional. Any rating 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

5J2.2 Assessment of run time values
5{2.2.1 Background
IHC TS 62257-9-5 defines multiple types of run time:

a) Appliance full-battery run time: this is the run time of a single appliange. 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,pewer 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 applian€ées” This value is calculated jn
the energy service calculations.

c) Solar run time: this is the run time for an appliance or\Combination of appliances expectgd
in one day of solar charging, including any use or charging of the appliance during the dajy.
This value is calculated in the energy service caleulations. The solar run time can be less
than the full-battery run time if the solar energy)is not sufficient to charge the battery pr
greater than the full-battery run time if appliances are used during the day while the battely
is charging.

d] Electromechanical run time: this is the_fan time after a stated amount of electromechanicpl
work input. This can be less than the<full-battery run time if the battery is not fully charged.

Ifla run time is advertised, the rundime should be stated in such a way that the intendgd
interpretation is clear to the consumer.

NOTE 1 In IEC TS 62257-9-5:2024; the interpretation of full-battery run time in accordance with 5.2.2.1 a) and
5..2.1 b) is described in moresdetail in GG.4.1.1.

NOTE 2 Solar run time can be greater than full-battery run time because it includes daytime use or charging, whigh
not limited by the capagity of the main unit battery.

&

NOTE 3 Solar run time and full-battery run time are typically greater than appliance full-battery run time becausq it
is|assumed thatethe ‘appliance could be recharged multiple times from the energy stored in the main unit battery.
Elpectromechadical run time can also be greater than appliance full-battery run time.

NOTE 4 Eor'mobile devices, "run time" refers to the number of full charges of the mobile device battery, not the
dyratioh of-operation.

ALfull= battery run time result for main units is also measured in the full- battery run time test.

This measurement is made with a specified combination of appliances, WhICh does not
necessarily correspond to any advertised combination.

Run time after grid charging is characterised by the full-battery run time together with the grid-
charge time.

5.2.2.2 Interpretation of advertised values

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

NOTE |In IEC TS 62257-9-5, radios, televisions, computer monitors, and computers are tested under specified
operating conditions, which are considered the only "setting" for the appliance.
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If a full-battery run time (in the sense of 5.2.2.1 b)) for a given appliance or combination is
measured in the full-battery run time test and also calculated in the energy service calculations,
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

F
w

re

umits of time, number of full charges,.or'as a percentage of a full charge. (Run time for lightir
a

j2.2.3 Run times for.advertised appliances

If only "run time" is stated, or an unclear phrase such as "run time on a single chargg
compare the advertised value to the minimum of the measured values of full-battery T

appliances with batteries) appliance full-battery run time.
If only "full-battery run time" or the equivalent is stated, compare the advertised-value to tf

appliance full-battery run time.

sequential use. For example, if a product includes three lights, and|each light can be use
for 4 h, an appropriate advertised value would be 4 h, not 12 h,forthree lights.

charges), exceeds the appliance full-battery run time as defined in 5.2.2.1 a), the meanir

"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 c)) for an appliance exceeds th
full-battery run time (5.2.2.1 b)) for that appliance; the requirement for daytime use shou
be communicated in a way that is meaningful to a typical user (e.g. "television solar ru
time: 8 h, including daytime use").

th batteries (including accessory lights-as defined in 4.5.2), run time may be expressed

pliances may be expressed this way if it is also given in units of time.) Any run time expressq
lative to a full charge shall be evaluated as for mobile devices.

5
R
S

adlvertised applianece for which run time is presented, the assumed power (or, if run time
specified in terms-of full charges, the battery capacity) of the appliance shall be presented ar
shall be representative of actual appliances that can be found in the market.

Lin times may be specified for advertised appliances (3.17). Any such statement of run tin
all clearly indicate*that these appliances are not included with the product. For eaq

time, solar run time (if applicable), electromechanical run time (if applicable), and (fpr

lesser of the measured values of full-battery run time and (for appliances with batteriep)

A run time value advertised for multiple appliances shall assume simultaneous use, npt

If any advertised run time for an appliance with battery, expressed in units of time (not full

of the run time should be communicated in a way thatds ‘meaningful to a typical user (e.g.

br lighting appliances, run time shall be exXpressed in units of time. For non-lighting appliances

g

n

g
d

is
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5.2.3 Information and performance reporting requirements

5.2.31 Required content

The performance reporting requirements differ for size A and size B products (4.1.2).

a)

b)

For all products, the company name and a uniquely identifiable product name or model
number shall be presented as described in 5.2.3.2.

All products shall have a method of indicating to the consumer what components and
appliances are included with the product. The description of contents shall be on the

packaging, user manual, user agreement, or separate documentation presented at the time
of purchase as described in 5.2.3.2. The market development programme, government; pr
other entity using this document may accept alternative methods to describe the contenfs
of a product. Products in product families (4.2.5) often use the same packagingrand user
manual across an entire product line with different configurations of components and
appliances. A set of checkboxes that are manually marked to indicate which (and how many)
of the potential components are included is an acceptable way to indicate product contents.
Other similar alternatives that clearly indicate to the consumer what isDincluded may he
accepted at the discretion of the entity using this document. If a company uses the sanme
packaging for multiple different products and any images or specifications on the packaging
differ from what might be included in a specific product, a natelshall be present on the
packaging to warn customers that the contents may vary and directing them to how they can
learn what is included with the specific product.

EXAMPLE 1 Warning messages could include: “Contents may vafy; see details in the user manual”, or “ Rlin
times may vary, see details on included documentation” or “Included lights and run times may vary. Look on the
back to see what is included in your kit.”

All PV modules that are not integrated into other~components (including PV modules with|a
cable length less than 3 m, even though they’are classified as “integrated” in 3.7.4) shall
include a clear and indelible label on the P\Amodule that provides the following informatiop:

— name, registered trade name or registered trademark of company;

— type or model number designation,

— open-circuit voltage (V,.);

— short-circuit current (Ig.);

— maximum power (Pmpp);

— for flexible modules) the minimum radius of curvature (or, if the module can be bent |n
multiple directions, the minimum radius of curvature for each direction).

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 conditians (NMOT, etc.) may be included in addition to those at STC.

For allFcomponents, 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 fo
compare products and make educated choices. All component specifications shall be
provided on the packaging or in the user manual. If the component is packaged with the kjt,

the information shall be presenied on the packaging or in the user manual of the Kit. If the
component is packaged separately from the kit, the information shall be presented on the
packaging or in the user manual of the component. Where indicated, specifications shall
also be provided on the component.

— PV modules (those that are not integrated into other components): maximum power. For
size B products, the PV power shall be presented as described in 5.2.3.2;

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

— 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 setting;

— Lighting appliances without batteries (including lighting appliances built into main units):
luminous flux (or brightness) in lumens;
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e)

The requirements for lighting appliances do not apply to accessory lights as defined in 4.5.2.

For size A products, the following additional elements are required and shall be presented
as 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;

— For products that offer mobile phone charging or other auxiliary services (such as a radio
or torch), a note that describes the impact of mobile phone charging and other auxiliary
services on product performance. This statement may be qualitative; it is intended to

ClIourc that thc CUTTSUITTITI ;D awdlt© Uf d ‘uadc-uff bUtVVUCII ub;lly thc dVd”db:U DtUI d
energy for lighting or other services. A statement such as "mobile phone charging-¢an
reduce the daily runtime of the lights" or "charging mobile phones or using the radio wll
result in shorter run times for the lights" is acceptable.

Alternatively, instead of a qualitative statement, one or more quantitative _solar run time
profiles as specified in f) may be provided.

NOTE 1 "Auxiliary services" refers to appliances, whether included or advertised, that\can be powered by the
product, but for which an advertised daily solar run time is not presented on the packaging.

The luminous flux and solar run time shall be reported for lights_ on their brightest setting.
The luminous flux and solar run time may be presented in any af-ihe following ways:

1) A single value of luminous flux and combination solar ruf) time reported for the majn
lighting (all lights that are powered directly from mainunit(s))

2) A single value of luminous flux and combination seldr-run time reported for all included
lighting appliances, including lighting appliances_with their own batteries (often referrgd
to as torches, portable lamps, or lanterns).

3) Luminous flux and solar run time reportedfor/each lighting appliance individually

4) Additional luminous flux or solar run time values may be reported for appliances usgd
separately or in combination, providedihat each run time value is clearly associated with
the corresponding luminous flux value. Misleading or ambiguous advertisements th
misrepresent the relationship between the luminous flux and run time are not permitte

OO0
P

EXAMPLE 2 An advertisement showing-the luminous flux of the main lighting unit and the luminous flux of| a
torch and only presenting the run time-of the main lighting unit would not be acceptable because the run time
does not consider the energy needed to power the torch. Ensure the advertisement clearly depicts that the uder
will only receive the advertised«run time if only the main lighting is used.

Products with multiple-‘batteries can have multiple values of solar run time, one for eag¢h
battery.

For size B produgts; the additional elements specified by either option 5.2.3.1 f) 1) or optign
5.2.3.1 f) 2) are_required and shall be presented as described in 5.2.3.2:

1) One splar-run time profile stating solar run times for all of the included light points gn
highcand the included or advertised appliance having the greatest power consumptiop,
when'used in combination. Other appliances (included or advertised) may be includgd
inthis profile, but are not required.

2),Two solar run time profiles:

i) The solar run time for the included light points on high, used in combination;

ii) Separately, the solar run time for the included or advertised appliance having the
greatest power consumption, used individually.

Advertised appliances included in combinations may be generic types (e.g. television,
portable radio, 20 cm fan) or specific products. If specific appliances are advertised,
sufficient information, such as a model number or distinctive product name, shall be
provided so that the end user can identify the appliance. If generic appliances are
advertised, the power consumption from IEC TS 62257-9-5 should be used to determine
which appliance has the greatest power consumption. If two appliances have equal rated
power consumption, either may be advertised.
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If a run time profile includes advertised appliances, the requirements of 5.2.2.3 shall be met.
Unless otherwise stated in the advertisement, default values from IEC TS 62257-9-5 for the
percentage of daytime and night-time use and charging of appliances shall be used when
assessing the advertised solar run time profile, except that the night-time percentage for
lights without batteries shall be 100 %. Additional run time profiles may also be presented.

NOTE 2 In IEC TS 62257-9-5:2024, daytime and night-time use percentages are defined in Table GG.6, and
generic appliance power consumption is defined in Table HH.1.

EXAMPLE 4 An example of a solar run time profile is: "After a day of solar charging, you can use the main
lights on high for 4 h, the torch for 8 h, and the TV for 3 h." The information can also be given in tabular or

F
reg
v

graphicatform:

The requirement to report solar run time is modified for products without PV modules. Thege
modifications apply to size A and size B products.

1) For products charged from grid (utility) power or an external DC power supply-(such as
USB), full-battery run time shall be reported instead of solar run time. Injaddition, the
time required for a full charge from the grid or DC power supply shall be-stated.

2) For products with electromechanical charging, the run time from a, specified quantity pf
electromechanical charging shall be stated. The description of/the electromechanicgl
run time shall provide sufficient information for the user to understand the amount pf
mechanical work input required.

For all metrics presented in accordance with 5.2.3.1 a) through g), the name of the metrjic
or a pictorial representation and the units shall be included, for example, "Light output gn
high: 75 Im" or "Brightness on highest setting: 75 lumens."“A number without the units or gn
appropriate description is not acceptable. An advertised run time value without a setting
name is assumed to be for the solar run time on the brightest setting and shall be evaluatgd
as such.

Companies may also present comparative measures of brightness, though they shall algo
report any values required by 5.2.3.1 d) thraugh f). In cases where companies or distributofs
choose to provide comparative measures“of brightness in addition to reporting the value |n
lumens, comparisons shall be standardizéd to reflect the light output as reported in lumeng.
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)

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

EXAMPLE 3 A 45 Improduct could advertise that it is "brighter than 4 candles" or "as bright as a hurricape
lamp."

br all products, solar run time and daily energy service, if advertised, shall be based on a sol
source of 5 kWh/mZ2. Additional solar run time and energy service values based on alternati

lues of §0lar resource may be advertised; the solar resource in kWh/m2 used to calculate any
suich alternative values shall be clearly indicated.

ar
e

A

Hditional consumer information rnqllirnmnn'fe for all prndllr\'fe are gi\/nn inb5 8
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5.2.3.2 Design requirements

5.2.3.2.1 General

The company may choose how to present the required performance metrics, mobile-charging
information, identifying information (company name and either product name, model number,
or both), and warranty terms, so long as the presentation adheres to the content requirements
in 5.2.3.1 and the following design requirements:

a) All information shall be presented in a clear, unambiguous manner. Elements shall not be

O

5
A

a

is strongly recommended that:

12.3.2.2 Location requirements

ny information that is subject to the requirements of 5.2.3.2 shall be accessible prior fo
plrchase. Accessible prior to purchase means-that:

muolaoﬁhnr\
HHS Hg-

The information shall have at least the same prominence as the other messages on-the
packaging or other location where the information is presented.

The label or information shall be sized such that:
1) The font size requirements of 5.2.3.2.3 are met;
2) Any graphics are clearly visible.

There shall be sufficient contrast between the text or graphics and background to be clear|ly
legible.

The text and graphic elements should be simple and understandable;

The information should be presented either graphically.ef,using an appropriate language fpr
the region(s) where the product will be sold, or both,

f

The information may be printed on the\packaging or on a document inside the packaging,
the packaging can be opened priorito purchase;

If the information is inside the-packaging, it shall be possible to open the packaging and
access the information withoQt altering the packaging, unless the information in its entirety
is legible from the exterior.of the packaging (note, tape or a seal that can be cut or easily
removed to open the package is acceptable);

If information is provided inside the packaging as in 5.2.3.2.2 b), but the packaging is tapgd
shut or otherwisg\sealed prior to purchase, companies shall work with distributors and
retailers to ensure the information can still be presented to the customer prior to purchasg.
This could be) by allowing the customer to open the box prior to purchase or could
include providing an extra copy of the materials that the retailer can share with customefs
prior to‘purchase. Compliance with this clause will be primarily assessed through MCM
testing.or market observations. If products observed in the market do not have the requirgd
information available prior to purchase, the product is considered to no longer meet thjis
requirement.

T e mformation shatt be inctuded on or i the packaging i physicat, human-readabte for
Information available only on a website, brochure, catalogue, or other documentation not
included on or in the packaging shall not be sufficient to meet this requirement.

EXAMPLE The following examples meet the requirement:

Information is presented on the outside of the packaging;

Information is presented in a user manual or on a warranty card included in a cardboard box that is not sealed
and can be opened by a retail store employee to show the materials to a prospective customer;

Information is presented in a user manual in a cardboard box that the distributor has sealed with tape. To ensure
customers still have access to information that might inform their purchase, the retailer has a copy of the user
manual available for customers to review prior to purchase.

Information is presented on a cardboard insert in a plastic clamshell container. All the required information is
visible from the outside of the packaging;
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e Information is presented on a user manual inside a plastic clamshell container that can be opened and resealed
without damage. The packaging must be opened to read the information, but the manual can be accessed and
put back in place without damage.

The following examples do not meet the requirement:

e Information is presented in a user manual inside a cardboard box that is sealed with tape and the retailer will
not allow the box to be opened and no copies of the materials are available to review;

e A statement “2 year warranty; see example.com or scan the QR code for complete user manual and warranty
details” is printed on the packaging;

e Information is presented on a user manual inside a plastic clamshell container that cannot be opened without
cutting the plastic_and the information is not visible from outside the packaging

In cases where products are exclusively installed by the company's trained and authorizged
technicians and the product packaging is not designed to be consumer-facing, the requirgd
elements may instead be included in a prominent location in a user agreement_or othger
documentation to be reviewed by the consumer prior to purchase. All information shall he
ayailable to customers prior to sale.

j2.3.2.3 Font size requirements

5

When required information is presented in the Latin alphabet, the font.used shall have a cqp
height of at least 2,2 mm. The cap height is the height of flat capitabletters (for example, X pr
H), measured from the baseline. Cap height may be measured withha type scale, ruler, callipqr,
ofl other instrument. For materials submitted electronically that include a scale reference, the
cap height may be determined by inspection using the appropriate software.

This dimensional measurement may be omitted if the’information is legible and the oth
rgquirements of 5.2.3.2 are met.

11
—

The term “cap height” is not applicable to scriptsiother than the Latin alphabet. For other writing
systems criteria should be determined that previde an equivalent level of legibility.

5j2.4 Fee-for service or pay-as-you-go (PAYG) metering requirements

rgliably get the service that is paid for. If there are both pay-as-you-go (PAYG) and non-PA

vegrsions of a product, each\shall be truthfully advertised with respect to energy servic
pfovided. These aspectsi-are primarily assessed through company declaration ar
measurement of parasitic.ceconsumption of the PAYG metering system, as described in 4.2.4.
cases where the PAY'G version of the product is fully tested, the parasitic consumption of th
PAYG metering system is not measured separately, but is included in the standby logs
measurement for the product, which impacts the run time estimates for the product.

The PAYG system should be capable of accurately metering service to customers so trlfI

D> an <

f

Instructions\/for using the pay-as-you-go system shall be provided in the user manual
pesent);in/a user agreement, or in another location in or on the packaging.

Themarket development programme, government, or other entity using this document may

SpECI|y additiomatmarket check teststoassessthe pEI|UIIIIEIICE of the PAYG SYStEHI T TEJTONS

where the service is functional.

5.2.5 Included appliances requirements

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

NOTE InIEC TS 62257-9-5:2024 relevant appliance tests are listed in Table FF.1.
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5.2.6 Assessment of ingress protection advertisements

Any advertised IP Code may be evaluated, and, if evaluated, shall be accurate. Evaluation of
IP Codes shall be performed in accordance with IEC 60529 or IEC TS 62257-9-5, except that
the modified IPX4 method from IEC TS 62257-9-5 shall not be used for this purpose. Lighting
appliances and components that contain built-in lighting appliances may alternatively be
evaluated in accordance with IEC 60598-1. This requirement may be met by company-supplied
documentation of test results from a laboratory that has demonstrated competence,
metrological traceability, and impartiality, for example by accreditation to ISO/IEC 17025 by an
ILAC MRA signatory. Unless otherwise specified, the sampling requirements of 5.7.2.1 do not

apply to tests Tequired by this subclause thatare 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-claims
thipt the component meets IP67. The testing for IP21 would require random sampling in accordance with JEC 62257-
9-p, but the testing for IP67 would not.

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

As described in 5.7.2, technical protection assessed in accordance with IEC;TS 62257-9-5 may
b¢ used to provide protection equivalent to IPX4, IPX3, or IPX1.

Cpmponents that contain sensitive electronics and are advertisedCusing the following terms
s:r)all meet the IP Codes listed below, evaluated in accordance with IEC 62257-9-5 (if
applicable), IEC 60529, or IEC 60598-1:

o | Waterproof, or similar: IPX7

o | Weatherproof, or similar: IP64

e | Splashproof, or similar: IPX4

¢ | Rainproof, protected from heavy rain, or similar: IPX3 (or IPX1 plus technical protection)
o | Water resistant, rated for outdoor use, or, similar: IPX1 (or technical protection)

o | Dustproof, protected from dust, or similar: IP5X

t

Dlodes and screw-type terminals are-not considered sensitive electronics, but any printed circy
board is considered sensitive.

Uger documentation or markings on the product or packaging shall not supersede the minimum
rdquirements by component form factor described in 5.7.2. (For example, a fixed outdopr
codmponent is required.to-meet the requirements of Table 9 even if it is only claimed to be "water
rgsistant” and even-ifiit includes an appropriate warning to install in a sheltered area.)

Ifla componentithat would otherwise be considered a fixed indoor component has advertising
thiat include§’words or pictures depicting that the product is for use outdoors, camping, boating,
ol similaf, the component shall be subject to the IP requirements for portable integratgd
poduets;described in 5.7.2 (including 5.7.2.1). If a component is advertised to be permanenfly
mouhted outdoors (including on a boat), the component shall meet the fixed outdopr
requirements described in 5.7.2 (including 5.7.2.1).

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

5.2.7 Evaluation of advertised charging time

Advertised solar charging time (i.e. the time required to charge the product from the PV module),
if present, shall be compared to the solar charging time calculated in the energy service
calculations of IEC TS 62257-9-5. If the statement of solar charging time specifies which
batteries are included in the time estimate, only these batteries shall be included in the
calculation. Otherwise, the calculation shall include the main unit battery and all batteries in
included appliances charged from that main unit.
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The number of batteries included in the calculation can exceed the number of ports available
to charge the batteries simultaneously. In this case the realistically achievable charging time
can be greater than that calculated according to the IEC TS 62257-9-5 procedure. In this
situation, the consumer-facing description of charging time shall not be physically impossible
due to a limited number of charging ports.

Advertised grid charging time (i.e. the time required to charge the product from the AC grid or
a DC power source not included with the product) shall be compared to the result of the grid
charge test of IEC TS 62257-9-5. If the product is advertised to be charged using a DC power
source not included with the product, sufficient information shall be provided for the user to
idlentify the correct power source. The following information shall be considered sufficient;

a) For USB inputs, if the product can be charged within the advertised time using a‘power
supply limited to 5V and 0,5 A, no consumer-facing information is required. Thé) produgt
shall be tested using a DC power supply setto 5V and 0,5 A.

b] If a current greater than 0,5 A is needed in order to charge the product within the advertised
time, the current (A or mA) or power (W) shall be stated. The product shall be tested using
a DC power supply set to 5 V and the advertised current (or the advértiSed power divided
by 5 V).

c) If a USB power supply that supports fast charging is needed in order to charge the produft
within the advertised time, the power (W) and fast-charging, protocol (e.g. USB Power
Delivery) shall be stated. The product shall be tested with,a power supply meeting the
advertised specifications.

d)] For other DC inputs, the input voltage and current shalkbe specified.

e)] If a specific type or model of power source is advertised for use with the product, the
laboratory may charge the product using the adyertised power source or a DC power supplly
meeting the company-provided specificationst/The company may provide the power sourge
to the laboratory without random sampling.

The power source information shall be specified in the same location as the statement pf
charging time (e.g. if the charging time iscadvertised on the packaging, the power source shall
also be specified on the packaging).

NOTE InlIEC TS 652257-9-5, the grid, charge test is performed if the product includes an AC-DC power supply o
charging time from an external DC power source (e.g. a user-supplied USB power adapter) is advertised.

f

5J3 Ports requirements

5{3.1 General

The requirements j0f 5.3 apply to products that include output ports to power appliances pr
mpobile devices\(see 3.9.6) and are assessed using IEC TS 62257-9-5. Ports that are intendegd
ptimarily fof’a function other than providing power (i.e. data ports or input ports) are npt
expected(to meet these requirements. To be exempted from testing, these ports shall e
lapelled~as specified in 5.8.5.2. The laboratory may check the functionality of these ports (e.pg.
by connecting a compatible device), and any port so tested shall be functional.

NOTE InIEC TS 62257-9-5:2024, 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 failures are
permitted).

In 5.3.5, 5.3.6.2.2, and 5.3.6.3.2, ports are required to provide a voltage within specified limits
over a specified range of current or power, based on the advertised current or power rating. If
both current and power ratings are advertised, each evaluation shall be performed twice, once
using the current rating and once using the power rating, and the port shall meet the
requirements in both cases.


https://iecnorm.com/api/?name=0299bace2a6853e70777c8250083d8ca

IEC TS 62257-9-8:2025 © |IEC 2025 -39 -

Separate current (or power) ratings may be specified for functionality and for overcurrent
protection. If separate ratings are given, the term "advertised current (or power)" in 5.3.5,
5.3.6.2.2, and 5.3.6.3.2 refers to the rating for functionality.

EXAMPLE 1 If 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."

EXAMPLE 2 Consider a 12 V port that can reliably provide 12 V at 3 A and has overcurrent protection that activates
at 6 A. In this example, the port cannot sustain 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."

Ifthere are multiple identical ports the term “advertised current (or power)” refers to the current
oll power that can be supplied by a single port with no loads applied to additional ports.(S¢e
518.5 for consumer information requirements for identical ports.)

The voltage at the maximum current (or power) required by 5.3.5, 5.3.6.2.2, and 5.3.6.3.2 may
b¢ determined by linear interpolation. However, if the relationship between voltage and currenpt
(dr power) appears to be nonlinear on the interval containing the maximum _current (or power),
rEd the voltage at one endpoint of this interval is less than the required¢ninimum value, one pr

a
mlore additional measurements should be taken in this interval to detfermine whether the pdrt
mleets the requirement.

Cpnsumer information requirements for ports are specified in-5.8.5.

513.2 Voltage converters

Ifla product includes an accessory that converts pne port type into another by changing the
voltage (e.g. an adapter that plugs into the 12/ ‘port and provides a 5V USB output), the
olitput(s) of the accessory shall be tested as a.separate port or ports and shall undergo the
olitput overload protection test and assessment of DC ports. Such accessories may be omittgd
from the PV overvoltage test.

513.3 Ports with multiple output-voltages

Iflany port has multiple output_veltage settings (e.g. a laptop computer power supply that |is
adljustable to multiple voltages between 9V and 24 V), at least two settings shall be teste
suibject to the following provisions:

(o

a)] 5V or 12V settings'shall be tested and shall comply with 5.3.6.

b] If specific settings' are used for the included or advertised appliances, these should be
tested.

c) Otherwisesthe maximum and minimum settings should be tested.

Efch selected setting is tested as a separate port, including the output overload protection tept
amd assessment of DC ports.

532 P " bibitit . I
5.3.41 General

Except as specified in 5.3.4.2, included appliances shall function when connected to ports and
shall not be damaged or present a safety hazard over the entire voltage range of the port as
assessed in the appliance operating voltage range test of IEC TS 62257-9-5. Appliances shall
function at all tested voltages, where "function" is defined as providing the expected service
(e.g. lights turn on, television displays images and sound) for appliances without internal
batteries, and is defined as charging for appliances with internal batteries.

NOTE InIEC TS 62257-9-5:2024, the appliance operating voltage range test is described in Clause FF.8.
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5.3.4.2 Exception

When tested at the minimum voltage, the appliance may be non-functional if the behaviour is
described in the user manual and the description is written in a way that is meaningful to a
typical user; for example: "The television may not work when the battery is low." A single
statement may be used to meet the requirements of this exception and the exceptions defined
in 5.3.6.2.3 or 5.3.6.3.3. For example, if the user manual states that the USB port turns off when
the battery is low, it is not necessary to add an additional statement that a USB radio cannot
charge when the battery is low.

5/3.5 Truth-in-advertising requirements
5]3.5.1 Advertised voltage ranges

Agvertised port voltage ranges are subject to truth-in-advertising requirements. Gempliance |is
agssessed using the evaluation of advertising claims described in IEC 62257-9-5] 'Each testgd
sample is evaluated individually, and all samples shall meet these requirements.

Ifla voltage range is advertised, the following requirements shall be met<at‘all simulated battely
voltages, except that the voltage may fall below the lower limit at the-ow-battery voltage if thfis
bg¢haviour is clearly described in the user manual or in the same pldece*where the voltage range
is|stated.

a) For all ports, the port voltage shall not be less than the advertised minimum voltage, minys
a tolerance of 10 %, when the port is operating at up 10.80 % of the advertised current (pr
power).

b)] For all ports, the port voltage shall not exceed.the advertised maximum voltage, plus|a
tolerance of 10 %, under any test conditions.

NOTE InIEC TS 62257-9-5:2024 the assessment of advertised voltage ranges is described in EE.4.3.2 a).

IfIboth current and power ratings are advertised, whichever is least favourable to the produgt
shall be used to evaluate the advertised voltage specification.

A|product may advertise a minimum voltage, a maximum voltage, both, or neither. In additiop,
a|nominal port voltage is frequently advertised. If a single voltage value is specified for a pgrt
w|th no further description, ittshould be interpreted as a nominal port voltage. Nominal pqrt
voltages are not subject to"a-tfruth-in-advertising requirement, but should be accurate.

5]3.5.2 Advertised‘power and current specifications

Apy port power and current specifications, if provided, shall be accurate. If a current or power
rdting is advertiséd in association with a port, the port shall be able to provide at least 90 % pf
thie advertised current or power value at the typical battery discharge voltage.

NOTE (InMEC TS 62257-9-5:2024 the assessment of advertised current and power specifications is described |in
EF.43.2°D).

5.3.5.3 Advertised appliance compatibility

Power output of ports shall be sufficient to supply power to appliances that are advertised but
not included at the appropriate voltage range as specified in 5.3.6. Advertised appliances with
batteries, including mobile devices, that charge from 5 V ports meeting the requirements of
5.3.6.3 shall be excluded from this assessment.

NOTE InIEC TS 62257-9-5:2024 the evaluation of claims regarding capability to power appliances is described in
EE.4.3.2 c).
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5.

5.

3.6 Functionality requirements

3.6.1 Non-standard connectors

Ports with a connector type that is not commonly used for 12 V or 5 V ports may be exempted
from the requirements of 5.3.6.2 or 5.3.6.3, provided that the consumer-facing advertising or
documentation states that generic user-supplied or off-the-shelf appliances cannot be used and
no adapter that converts the port to a commonly used connector type (without changing the
voltage) is included or described. The following receptacle types are not eligible for this
exception unless modified so that standard or conventional plugs cannot be inserted:

oo > o

13.6.2 Functionality requirements for 12 V ports

3.6.2.1 Applicability

13.6.2.2 Basic requirements

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

a cigarette lighter receptacle (see 3.9.8).

ditional exceptions to the requirements are given for 12 V ports in 5.3.6.2.3@anhd’for 5 V porfs
5.3.6.3.3.

ne provisions of 5.3.6.2 apply to all ports advertised or reasonably expected to provide 12 V,
cept those with non-standard connectors as described - in 5.3.6.1. A port is reasonably
pected to provide 12 V if any of the following are true (this is not an inclusive list):

The port is a type defined by an industry standard{or convention for use with 12 V systems,
including but not limited to cigarette lighter receptacles.

The product includes or advertises an adapter allowing connectors described in 5.3.6.2.1 g)
to be used with the port (without changing.the voltage).

The port is advertised to work with onéor more DC appliances (other than included lighting
appliances), unless all advertised DC appliances have specified voltages outside the range
of 10,5V to 15 V. For example;. if;the product advertises that it can power a fan, the pqrt
would be considered a 12 V port. However, if the product advertises that it can power a 6|V
fan, the port would not necessarily be considered a 12 V port unless one of the other listgd
items apply.

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

DTE For nominal voltages less than 12 V, see 5.3.6.2.3.2 for an exception to the lower voltage limit.

I 12 V ports as defined in 5.3.6.2.1 shall meet the following steady-state voltage requirement

&

Theport voltage shall be no greater than 15 V under any conditions.

The port \/nltagp shall be no lessthan 10 5 VV when the port is nppm’ring at up to 90 % of the

advertised current (or power) value, at all simulated battery voltages. The port shall function
at all simulated battery voltage levels, but there is no current or power requirement except
as specified in 5.3.5.

The 10 % tolerance for truth in advertising does not apply to the 10,5 V and 15V values in

5.

3.6.2.2 a) t0 5.3.6.2.2 b).
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5.3.6.2.3 Exceptions
5.3.6.2.3.1 Low-battery exception

When the power control unit battery is at the low-battery voltage, the port voltage may drop
below 10,5 V or the port may turn off if the feature or behaviour is described in the user manual
and the description is written in a way that is meaningful to a typical user; for example: "Some
appliances might not work when the battery is low." (See 5.3.4 for related requirements for
included appliances.)

If @port-meets—the—requirements—for-one-of-the-execeptions—definredir5-3-6-2-32and-the—pqrt
continues to function normally when the power control unit is at the low-battery voltage;.the
statement related to low-battery functionality may be omitted. However, if the port turpns ‘off pr
enters a distinct low-battery operating mode when the battery is low, both the statement pf
5

13.6.2.3.1 and any consumer-facing information required by 5.3.6.2.3.2 shall be pfesent.

5]3.6.2.3.2 Exceptions to lower voltage limit

The port voltage may drop below 10,5 V if the requirements of 5.3.6.2.3.2\a), 5.3.6.2.3.2 b), pr
5(3.6.2.3.2 c¢) are met:

a)] Lighting port exception: Both of the following are true:
1) The port can be used to power one of the included lighting-appliances, and

2) The consumer-facing documentation and advertising materials, including but not limited
to the packaging, user manual, and company's website, do not imply that the port can
be used with any appliances other than the included lighting appliances or depict sug¢h
use.

NOTE 1 Option 5.3.6.2.3.2 a) is intended for ports that aredused only to power the included lights, where therelis
nd implication that the port can power any other appliances’and likely no user expectation of such a capability. Thepe
pdrts are often described as "lamp ports" or "light ports?~ahd are often (but not exclusively) found on relatively smgll
Sige A products.

b] Non-standard voltage exception: “The following information is clearly marked on the
product packaging or user manual;\meeting the requirements of 5.2.3.2:

1) A nominal voltage less than12 V;

2) A statement that user-supplied 12 V appliances may not be compatible with the port pr
system.

EXAMPLE 11,1V port — it is possible that it is not compatible with user-supplied 12 V appliances.

NOTE 2 Option 5.3.6,2:3.2 b) is intended for ports where the output voltage range overlaps with that of a 12 V poyt,
byt the voltage drops‘below the 10,5V limit at higher currents, including ports powered directly from a battdry
cgmposed of three 3yZ'V lithium-ion cells in series. Such ports may be capable of powering a variety of small 12|V
afgpliances, as well\as larger appliances that can operate over a wider voltage range, but may not be able to power
lafge appliancés-.such as televisions and refrigerators that require a tighter voltage tolerance.

c) Proprietary port exception: 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 company-supplied
appliances, whether included or sold separately. No other consumer-facing information shTII

contradict thic ctatamant
Ot orettt S-Sttt et

NOTE 3 Option 5.3.6.2.3.2 c¢) is more restrictive than option 5.3.6.2.3.2 b) and is intended for ports that cannot
supply a voltage in the range of 10,5 V to 15 V under typical operating conditions.

Notwithstanding these exceptions, the requirements of 5.3.4 and 5.3.5.3 shall be met.

5.3.6.2.3.3 Exceptions to upper voltage limit

The port voltage may exceed 15 V if the port meets the criteria of 5.3.6.2.3.2 a) or 5.3.6.2.3.2
c) and 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 appliances can be damaged if connected to the port.
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5.3.6.3 Functionality requirements for 5 V ports
5.3.6.3.1 Applicability

The provisions of 5.3.6.3 shall apply to all ports with a USB form factor and all ports advertised
or reasonably expected to be used for mobile phone charging at a nominal voltage of 5V
(including barrel plugs), except those with non-standard connectors as defined in 5.3.6.1.

For fast-charging USB ports, the requirements of 5.3.6.3.2 do not apply except as stated in
5.3.6.5.2.

5]3.6.3.2 Basic requirements

All 5V ports as defined in 5.3.6.3.1 shall meet the requirements in the following-list. Theg
rgquirements are based on the USB Battery Charging Specification Revision, 1,2 (US
Implementers Forum, 2012), with some modifications to address commoen chargir
rgquirements in the stand-alone renewable energy product market. The market developme
pfogramme, government, or other entity using this document may defing exceptions to thes
rgquirements; the company shall present clear justification for any exceptions.

® o-Q WO

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

Voltage requirements when the port is operating at a currentless than or equal to 0,5 A pr
90 % of the advertised current, whichever is greater, or a-power less than or equal to 90 [%
of the advertised 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:

2) Maximum steady-state voltage: 5,5 V

c) Voltage requirements when the port is opérating at a current (or power) greater than the
current (or power) specified in 5.3.6.3.2 b).

1) No minimum steady-state voltage:¥equirement
2) Maximum steady-state voltage;:35,5 V

The 10 % tolerance for truth in advertising does not apply to these voltage values (4,5 V, 4,25 V,
and 5,5 V). Additional provisions-for ports with fast-charging functionality are given in 5.3.6.5.

43.6.3.3 Exceptions

1), may be waived if the port behaviour is described in the user manual in a way that |is
leaningful to a typical user. If this requirement is met, the port may turn off at the low-battefy
voltage or operate with an output voltage less than 4,25 V.

5
The minimum steady=state voltage requirement at the low-battery voltage, specified in 5.3.6.3{2
b
m

EXAMPLE-LIT the port does not function when the battery is low, the following language could be used: "When the
bdttery(isjlow, the USB port will turn off, but the lights will continue to work."

513.6.4  Ports powered directly from a PV module

Ports that are powered directly from a PV module (without a battery) are tested in
IEC TS 62257-9-5 by simulating the PV module performance at TMOT (50 °C and 1 000 W/m?2),
All functionality requirements that would normally apply at the typical battery discharge voltage
shall apply under these conditions.

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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3.6.5 USB fast charging
3.6.5.1 Applicability

During the assessment of DC ports, all USB ports having any of the following advertised
characteristics shall be tested for USB fast charging in accordance with the assessment of DC
ports in IEC TS 62257-9-5:

a)

Support for fast charging of mobile devices (or similar terms, such as “quick” or “rapid”
charging, or “will charge faster”);

Pd
at

IE
bg

sn
eX

{3.6.5.2 Requirements

Support tor USB Power Delivery or another specific fast-charging protocol, suchy as
Qualcomm® Quick Charge™;

A power rating greater than or equal to 15 W or an advertised voltage greater than 6. V.

brts not meeting the criteria in 5.3.6.5.1 a) to 5.3.6.5.1 ¢) may be tested if requested by the
mpany.

DTE The test procedure for USB fast charging in IEC TS 62257-9-5:2024 is specified in EE.4.2.5.4.3.

brts with detected fast-charging support shall meet the following-sequirements:

The steady-state output voltage for the 5V fixed voltage source mode shall meet the
requirements of 5.3.6.3, except with the maximum current offered by the port used in plage
of the advertised current. This requirement is applicable at all simulated battery voltages.

The following requirements are applicable only-when the power control unit is powered pat
the typical battery discharge voltage:

1) When a load that does not support fasticharging is connected, the port shall meet the
voltage requirements of 5.3.6.3 at a clwrent of 0,5 A.

2) The maximum power output shall:be*no less than 90 % of the advertised value in at leajst
one of the operating modes.

3) If multiple fast-charging protocols are supported (e.g. USB Power Delivery and |a
proprietary protocol), each protocol tested shall comply with 5.3.6.5.2 b) 2), unlegs
different power ratings for each protocol are clearly advertised in a way that [s
meaningful to a typicalbuser.

AMPLE 1 A USB Type-C port is rated 20 W and is capable of supplying 15 W at 5V or 20 W at 9 V using U$B
wer Delivery. This port meets the requirements in 5.3.6.5.2. (The port is not expected to supply the rated power
every possible voltage,‘only at the highest voltage.)

AMPLE 2 A USB“Pype-C port is rated 40 W and is capable of supplying 20 W using USB Power Delivery, or 40 W
ing a proprietary, ‘fast-charging protocol for compatible smartphones. This port does not meet the requiremerjts
cause it cannmot'supply the rated power using USB Power Delivery.

AMPLE-3 The port of Example 2 is advertised as “20 W fast charging, or up to 40 W with compatible Brand| X
artphones.” This port meets the requirement because the difference in power between the two protocols is cleafly
plaihed.

c)

4) The steady-state oufput voltage for each fixed voltage source mode other than 5V shall
meet the requirements of the specifications for the supported fast-charging protocols, if
such specifications are publicly available. In the specific case of USB power delivery,
the permitted tolerance is £5 % (vSrcNew, IEC 62680-1-2:2022, Table 7-24).

5) Any specific protocols (e.g. USB Power Delivery) or modes (e.g. PPS) that are
advertised in consumer-facing locations shall be functional.

Advertised voltage ranges for fast charging are not assessed as described in 5.3.5.1, but
should be accurate.
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