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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASUREMENT PROCEDURES FOR MATERIALS
USED IN PHOTOVOLTAIC MODULES -

Part 5-2: Edge seals -
Durability evaluation guideline

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz:tio. con. >rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom: e in.>rrational
co-operation on all questions concerning standardization in the electrical and electronic fields. Tc¢ 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 PuL'ication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in ..~ subject dealt with
may participate in this preparatory work. International, governmental and non-governmen. I orge hizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the In.>rnaiionai Organization for
Standardization (ISO) in accordance with conditions determined by agreemer* bZuw.2en e two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nea 'v 25 possible, an international
consensus of opinion on the relevant subjects since each technical cemmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatic-.ci us> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made ‘o ersure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible foi the .y in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natioral Con.nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natio. al a .d regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of cor.formity. Independent certification bodies provide conformity
assessment services and, in some areas, acct .= i) IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificat:an :oaics.

6) All users should ensure that they have th¢ la’est edition of this publication.

7) No liability shall attach to IEC or its a.:ecic"2, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wktso ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the uchlicat.on, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~Crec. application of this publication.

9) Attention is drawn to e pr ssibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be .eld responsible for identifying any or all such patent rights.

The main‘ask »f ILC technical committees is to prepare International Standards. In exceptional
circumstanccs, « technical committee may propose the publication of a Technical Specification
when

s he reuired support cannot be obtained for the publication of an International Standard,
decpite repeated efforts, or

¢ the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

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

IEC TS 62788-5-2, which is a Technical Specification, has been prepared by IEC technical
committee 82: Solar photovoltaic energy systems.
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The text of this Technical Specification is based on the following documents:

DTS Report on voting
82/1665/DTS 82/1712A/RVDTS

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

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

A list of all parts in the IEC 62788 series, published under the general title Measure.ment
procedures for materials used in photovoltaic modules, can be found on the IEC website

The committee has decided that the contents of this publication will remain unchaaed un:i the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the daw> reiated to
the specific publication. At this date, the publication will be

» transformed into an International standard,
* reconfirmed,

e withdrawn,

* replaced by a revised edition, or

*+ amended.

IMPORTANT - The 'colour inside’' logo on the ~ov >r page of this publication indicates
that it contains colours which are considered ‘o b» useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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MEASUREMENT PROCEDURES FOR MATERIALS
USED IN PHOTOVOLTAIC MODULES -

Part 5-2: Edge seals -
Durability evaluation guideline

1 Scope

This part of IEC TS 62788 provides guidelines to assess the ability of an edge seal to p.=2vent
moisture ingress from the edges of PV modules. This document does not cover frame ades. ‘es
(sometimes colloquially referred to as edge seals) which by design do not ser’e \» provent
moisture ingress to a meaningful degree. Edge seals should keep moisture out, renicin acnered,
and maintain electrically insulation from the environment. Much of the testing.can bc done on
the material level, but given the fact that there are multiple surfaces, materials il teractions, and
mechanical stresses, testing on mini modules or modules is necessary. To«accur plish this, this
document contains three types of test sample types, materials, mini-moa 'les. and full-size
modules. It is intended that a quick evaluation and comparison can 22 . 24e using materials
only. This would be followed up by more rigorous tests using n.ni-ri odules where all the
interfaces are correctly represented. And finally, full-size module tests are used to evaluate the
actual construction process to allow unanticipated concerns (2 | e addressed.

This document is structured to evaluate the ability of‘an «dge seal and the overall packaging
design to prevent moisture ingress and to provide s 'fficient electrical insulation according to
accepted qualification standards. It seeks to uncover.incdeyuacies in the permeation properties
of the edge seal, electrical safety issues, or delan inat’on resulting in moisture ingress. Here it
is implied that mini-modules and full-size modu:zs are constructed in accordance with
IEC 61730 series This document does not attempt to evaluate the predicted service life of a
module with respect to overall performanc=. 't is designed to determine at the material level if
the edge seal can keep moisture out,~ar.d then to uncover potential failure modes and/or
evaluate the probable effect of manufac uri.g changes on the performance of edge seals. Test
conditions focus on stresses likey.to iro’luce safety, moisture ingress, and debonding related
failure modes.

For the purposes of this dosur.ent, an edge seal is defined as a polymeric material designed to
be placed between two irap.rm:zable (or extremely low permeability) frontsheet and backsheet
materials to restrict moi_ture ingress from the sides. In some cases, an encapsulant with a
diffusivity much lower 1 an'is found in polyethylene-co-vinyl acetate (EVA) may also serve the
purpose of an edge s>a' and may be evaluated according to this document for comparison.

2 Normeative references

The fallo ving documents are referred to in the text in such a way that some or all of their content
corntituie s requirements of this document. For dated references, only the edition cited applies.
V'or unde.ed references, the latest edition of the referenced document (including any
ameiidments) applies.

IEC 60904 (all parts), Photovoltaic devices

IEC 61215-1:2016, Terrestrial photovoltaic (PV) modules — Design qualification and type
approval — Part 1: Test requirements

IEC 61215-2:2016, Terrestrial photovoltaic (PV) modules — Design qualification and type
approval — Part 2: Test procedures
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