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National Foreword

This Technical Reference (TR) was prepared by the Working Group on Solar Photovoltaic Products
and Accessories set up by the Technical Committee on Electrical and Electronic Products under the
purview of the Electrical and Electronic Standards Committee.

This TR is an identical adoption of IEC/TS 62915:2023, “Photovoltaic (PV) modules — Type approval,
design and safety qualification — Retesting” published by the International Electrotechnical
Commission.

This TR is a provisional standard made available for application over a period of three years. The aim
is to use the experience gained to update the TR so that it can be adopted as a Singapore Standard.
Users of the TR are invited to provide feedback on its technical content, clarity and ease of use.
Feedback can be submitted using the form provided in the TR. At the end of the three years, the TR
will be reviewed, taking into account any feedback or other considerations, to further its development
into a Singapore Standard if found suitable.

Attention is drawn to the possibility that some of the elements of this TR may be the subject of patent
rights. Enterprise Singapore shall not be held responsible for identifying any or all of such patent rights.

NOTE

1. Singapore Standards (SSs) and Technical References (TRs) are reviewed periodically to keep abreast of technical changes,
technological developments and industry practices. The changes are documented through the issue of either amendments
or revisions. Where SSs are deemed to be stable, i.e. no foreseeable changes in them, they will be classified as “mature
standards”. Mature standards will not be subject to further review, unless there are requests to review such standards.

2. An SS or TR is voluntary in nature except when it is made mandatory by a regulatory authority. It can also be cited in
contracts making its application a business necessity. Users are advised to assess and determine whether the SS or TR is
suitable for their intended use or purpose. If required, they should refer to the relevant professionals or experts for advice
on the use of the document. Enterprise Singapore and the Singapore Standards Council shall not be liable for any damages
whether directly or indirectly suffered by anyone or any organisation as a result of the use of any SS or TR. Although care
has been taken to draft this standard, users are also advised to ensure that they apply the information after due diligence.

3. Compliance with a SS or TR does not exempt users from any legal obligations.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC (PV) MODULES - TYPE APPROVAL,
DESIGN AND SAFETY QUALIFICATION - RETESTING

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
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 international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
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 and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC TS 62915 has been prepared by IEC technical committee 82: Solar photovoltaic energy
systems. It is a Technical Specification.

This publication contains attached files in the form of xls document. These files are intended to
be used as a complement and do not form an integral part of the publication.

This second edition cancels and replaces the first edition published in 2018. This edition
constitutes a technical revision.

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

Prior references to specific process-related changes to PV modules have been removed in
this edition and replaced with a general requirement to ensure that a consistent quality
management system is in place per IEC 62941
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e References to IEC 61215 and IEC 61730 have been updated to the latest editions (2021
and 2023 respectively)

o Retest requirements with respect to new added tests such as cyclic (dynamic)
mechanical load (MQT 20) and potential-induced degradation (MQT 21) are addressed
in this edition

e Retest requirements for IEC 61215 and IEC 61730 have been separated for the sake of
clarity

e A comprehensive matrix table summarizing all the retest requirements for each possible
change in material(s) or design modification is provided in this edition

e References to component level standards, namely IEC 62788-1 series and |IEC 62788-2
series, are included in this edition to address changes that could be made to the critical sub-
components going into new PV module constructions

e Crystalline silicon and thin film references have been updated to be consistent with
nomenclature in the updated IEC 61215 and IEC 61730 standards; namely, wafer-based
technology (WBT) and monolithically integrated (MLI) thin film PV modules

e In this edition, 4.3 which addresses retest requirements for MLI thin film PV modules has
been truncated and simplified by removing redundant sections that are identical with the
subclauses in 4.2

e Guidance for retesting modules according to IEC TS 63126, “Guidelines for qualifying PV
modules, components and materials for operation at high temperatures” has been added
to this edition

¢ In this edition, requirements have been added for changes affecting system compatibility
with variants of the same model

The text of this technical specification is based on the following documents:

Enquiry draft Reports on voting
82/2121/DTS 82/2157A/RVDTS

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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PHOTOVOLTAIC (PV) MODULES - TYPE APPROVAL,
DESIGN AND SAFETY QUALIFICATION - RETESTING

1 Scope

This document sets forth a uniform approach to maintain type approval, design and safety
qualification of terrestrial PV modules that have undergone or will undergo modification from
their originally assessed design. This document addresses two types of PV module
technologies, wafer-based technologies (WBT) and monolithically-integrated (MLI) thin-film
based technologies.

Changes in material selection, components and manufacturing process can impact electrical
performance, reliability and safety of the modified product. This document lists typical
modifications and the resulting requirements for retesting based on the different test standards.
It provides assistance; at some level, engineering judgement may be needed.

The test sequences are selected to identify adverse changes to the modified product.

Those products successfully following the herein defined test sequences are considered to be
compliant with the standard against which they have originally been assessed in a full
qualification.

The number of samples to be included in the retesting program and the pass/fail criteria are
listed in the referenced standards IEC 61215 and IEC 61730. In addition, a representative
sample may be used as described in IEC 61215 and IEC 61730 as applicable.

2 Normative references

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

IEC 61215-1:2021, Terrestrial photovoltaic (PV) modules — Design qualification and type
approval — Part 1: Test requirements

IEC 61215-2:2021, Terrestrial photovoltaic (PV) modules — Design qualification and type
approval — Part 2: Test procedures

IEC 61730-1:2023, Photovoltaic (PV) module safety qualification — Part 1: Requirements for
construction

IEC 61730-2:2023, Photovoltaic (PV) module safety qualification — Part 2: Requirements for
testing

IEC TS 61836, Solar photovoltaic energy systems — Terms, definitions and symbolsIEC 62788-
2-1, Measurement procedures for materials used in photovoltaic modules — Part 2-1: Polymeric
materials — Frontsheet and backsheet — Safety requirements

IEC 62790, Junction boxes for photovoltaic modules — Safety requirements and tests

IEC 62852, Connectors for DC-application in photovoltaic systems — Safety requirements and
tests
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