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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC MODULES - EXTENDED-STRESS TESTING -
Part 2: Polymeric component materials

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.

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

IEC TS 63209-2 been prepared by IEC technical committee 82: Solar photovoltaic energy
systems. It is a Technical Specification.

The text of this Technical Specification: is based on the following documents:

Draft Report on voting

82/2015/DTS 82/2058A/RVDTS

Full information on the voting for its approval 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.

A list of all parts in the IEC 63209 series, published under the general title Photovoltaic modules
— Extended-stress testing, can be found on the IEC website.
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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 http://www.iec.ch/standardsdev/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,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document 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.



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
http://webstore.iec.ch/
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INTRODUCTION

This document is intended as a guide for component suppliers, module manufacturers and
downstream durability assessments, and focuses on polymeric materials in crystalline silicon
module laminates.

IEC TS 63209 series describes environmental stress tests which provide data for evaluation of
the long-term reliability of PV modules, probing areas not addressed in the IEC 61215 and
IEC 61730 series. IEC TS 63209-1 provides a menu of extended environmental stress tests for
PV modules, and this document, IEC TS 63209-2, describes complementary component level
testing which probes degradation modes which are not easily understood or addressed by
module level testing. This document additionally describes an overlapping suite of component
level tests useful for screening individual components and component combinations for a
specific bill of materials (BOM).

The testing in this document is intended for reliability evaluation only, with no pass/fail
requirements.

This document does not describe any new test or stress exposures, but takes the single
component testing described in the IEC 62788 series as a base line for stress exposures which
are then extended. As degradation of one component can be influenced by other components
(e.g. some backsheets tested with one encapsulant may perform differently than with another,
and vice versa), a slate of BOM-specific tests and related stress exposures are included which
are described in IEC 62788 component standards, but are not typically part of component data
sheets.

This document details component level stress sequences, sample construction and evaluation
test methods which can assist in a durability analysis. A particular focus is given to UV stress
alone and in combination with other stressors. UV exposures, in particular, are difficult to
perform accurately at the module level due to time and space constraints. Polymeric
components are known to have UV-induced degradation modes which progress relatively
slowly. Testing at a component level allows for smaller sample sizes, longer stress exposures,
and test coupons designed to target relevant properties after applied stress.



-6 - IEC TS 63209-2:2022 © |EC 2022

PHOTOVOLTAIC MODULES - EXTENDED-STRESS TESTING -

Part 2: Polymeric component materials

1 Scope

This part of IEC TS 63209 includes a menu of tests to use for evaluation of the long-term
reliability of materials used as backsheets and encapsulants in PV modules. It is intended to
provide information to supplement the baseline testing defined in IEC 61215 and IEC 61730,
which are qualification tests with pass-fail criteria. It may be used by PV stakeholders in
conjunction with IEC TS 63209-1, to provide more extended stress testing of the component
materials than can practically be accomplished with PV modules. The data set resulting from
testing is used for reliability analysis and is not intended to be used as a pass-fail test
procedure. This document addresses polymeric materials in the crystalline silicon module
laminates, specifically backsheets and encapsulants in Glass/Glass or Glass/Backsheet
modules. Although not specifically addressed, it is expected to also have applicability to thin
film technologies.

The included environmental stress tests are intended to cause degradation that is most relevant
to field experience, but these may not capture all failure modes which may be observed in
various locations.

The individual component standards provide a starting point for testing, and baseline data for
reference in this document may be available from a characterization sheet developed in
accordance with the Uniform Characterization Forms (UCF) of IEC TS 62788-2 and
IEC 62788-1-1. Extended tests using the same methods allows for trend analysis.

Additional testing is included to address interactions with other polymeric packaging material,
as individual components can perform differently depending on adjacent materials. These tests
are designed with BOM-specific coupons and mini-modules, intended to complement the
specific module bill of materials used in the IEC TS 63209-1 module tests.

As both test specimen form factor and /-7 characteristics can play a role in degradation, some
multicomponent tests are designed to use a polymeric stack, while others use mini-modules.

The included stress tests are not designed to test to failure, but to be representative of stress
levels of the long-term application.

These tests are not intended to provide service life estimates, or to be indicative of fitness for
use in specific climate/mounting configurations. For example, the same moduie deployed in two
different locations or with different mounting methods may degrade in different ways, so a single
test protocol cannot be expected to exactly match the performance in both environments;
correlation to field will depend upon where and how the product is deployed.

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 TS 60904-13:2018, Photovoltaic devices — Part 13: Electroluminescence of photovoltaic
modules
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IEC 61215-1-1:2021, Terrestrial photovoltaic (PV) modules — Design qualification and type
approval -Part 1-1: Special requirements for testing of crystalline silicon photovoltaic (PV)
modules

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

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 62788-1-1, Measurement procedures for materials used in photovoltaic modules — Part 1-1:
Encapsulants — Polymeric materials used for encapsulants

IEC 62788-1-6, Measurement procedures for materials used in photovoltaic modules — Part 1-6:
Encapsulants — Test methods for determining the degree of cure in ethylene-vinyl acetate

IEC 62788-1-7:2020, Measurement procedures for materials used in photovoltaic modules —
Part 1-7: Encapsulants — Test procedure of optical durability

IEC TS 62788-2, Measurement procedures for materials used in photovoltaic modules — Part 2:
Polymeric materials — Frontsheets and backsheets

IEC TS 62788-6-3, Measurement procedures for materials used in photovoltaic modules — Part
6-3: Adhesion testing of interfaces within PV modules

IEC TS 62788-7-2:2017, Measurement procedures for materials used in photovoltaic modules
— Part 7-2: Environmental exposures — Accelerated weathering tests of polymeric materials

IEC TS 62804-1, Photovoltaic (PV) modules — Test methods for the detection of potential-
induced degradation — Part 1: Crystalline silicon

IEC TS 63209-1:2021, Photovoltaic modules — Extended-stress testing — Part 1: Modules

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC TS 62788-2,
IEC 62788-1-1, IEC 62788-1-7, IEC TS 63209-1, IEC TS 61836 along with 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

3.1

Bill of Materials

BOM

list of the specific materials used to build a specific PV module, excluding equal alternates

3.2

Uniform Characterization Form

UCF

list of properties to be evaluated according to the tests in this document


https://webstore.ansi.org/Standards/IEC/IEC62788Ed2017
https://webstore.ansi.org/Standards/IEC/IEC62788Ed2017
https://webstore.ansi.org/Standards/IEC/IEC62788Ed2020-2408672
https://webstore.ansi.org/Standards/IEC/IEC62788Ed2020-2408672
https://webstore.ansi.org/Standards/IEC/IECTS62804Eden2015
https://webstore.ansi.org/Standards/IEC/IECTS62804Eden2015
http://www.electropedia.org/
http://www.iso.org/obp
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