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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASUREMENT PROCEDURES FOR MATERIALS
USED IN PHOTOVOLTAIC MODULES -

Part 6-2: General tests —
Moisture permeation testing of polymeric materials

FOREWORD

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-qove nmen al organizations
liaising with the IEC also participate in this preparation. IEC collaborates clos>ly Wwith “‘the International
Organization for Standardization (ISO) in accordance with conditions determicec u, agicement between the two
organizations.

The formal decisions or agreements of IEC on technical matters express, a1s nearly as possible, an international
consensus of opinion on the relevant subjects since each technica. ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for intemnatic nal ¢se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are.ma.'e tc . ~lisure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible .>r ti = way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior.n] C)mmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their nationai and regional publications. Any divergence between
any IEC Publication and the corresponding nationa' or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of © enfurmity. Independent certification bodies provide conformity
assessment services and, in some areas, accets o IEC marks of conformity. IEC is not responsible for any
services carried out by independent certifica.on o« .dies.

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

No liability shall attach to IEC or its dire >tors, employees, servants or agents including individual experts and
members of its technical commiti==s . .\nd IEC National Committees for any personal injury, property damage or
other damage of any nature w. atsucver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the rublcation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to-Z.» N rmative references cited in this publication. Use of the referenced publications is
indispensable for th¢ corr. ct application of this publication.

Attention is drawn to the nossibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shuin ~ot be heid responsible for identifying any or all such patent rights.

Internationa’ Stendard IEC 62788-6-2 has been prepared by IEC technical committee 82: Solar
photovcltaic eiiergy systems.

The text ¢f this International Standard is based on the following documents:

FDIS Report on voting
82/1659/FDIS 82/1690/RVD

Full information on the voting for the approval of this International Standard 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.
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A list of all parts in the IEC 62788 series, published under the general title Measurement
procedures for materials used in photovoltaic modules, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://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 publicatio» inuicates
that it contains colours which are considered to be useful for the correct* undeistanding
of its contents. Users should therefore print this document using a celour printer.
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INTRODUCTION

This part of IEC 62788 describes methods to measure the permeation properties of polymeric
materials. The degradation of PV modules is known to go through many different corrosion
processes. These degradation processes may depend upon moisture ingress into the
encapsulant, edge seal, frontsheet, or backsheet materials. Typical polymeric materials used
include (amongst other polymers) ethylene-vinyl acetate (EVA) and polyolefins for
encapsulants, polyisobutylene (PIB) for edge seals, and polyethylene terephthalate (PET),
polyvinyl fluoride (PVF), or polyvinylidine fluoride (PVDF) for backsheets. Therefore, knowing
the moisture permeation characteristics of polymeric materials is relevant for module design.
These properties can be determined as a function of temperature and relative humidity. Witk
these parameters, simple scaling rules for time and distance can be used to extrapolate (» the
use environments.
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MEASUREMENT PROCEDURES FOR MATERIALS
USED IN PHOTOVOLTAIC MODULES -

Part 6-2: General tests —
Moisture permeation testing of polymeric materials

1 Scope

This document provides methods for measuring the steady-state water vapour transn.'ssicn
rate (WVTR), water vapour permeability (P), diffusivity (D), solubility (S), and r.oiscire
breakthrough time (7;,) (defined as the time to reach 10 % of the steady sta’s \'VT:?) for

polymeric materials such as encapsulants, edge seals, frontsheets and backshe=ts. These
measurements can be made at selected temperatures and humidity lev:ls as deemed
appropriate for evaluation of their performance in PV modules. Measurement i.. accomplished
by inspection of the transient WVTR curve and by fitting it to a theoreticai Fickich model. This
document is best applied to monolithic films. If multilayer films are used, the .> and S values are
only apparent values, but the steady-state values can still be meacurcd

This document was written for the measurement of water permeiition, but it can equally be used
for other permeants such as O,. In this case the same diffus:~1 ~2quations, fitting procedures,

and scaling arguments are used.

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 edi‘itn of the referenced document (including any
amendments) applies.

IEC TS 61836, Solar photovoltair e.~ergy systems — Terms, definitions and symbols

ISO 2528, Sheet materials — Decermination of water vapour transmission rate (WVTR) —
Gravimetric (dish) methcd

ISO 9932, Paper @ad .oard — Determination of water vapour transmission rate of sheet
materials — Dynamic <wecep and static gas methods

ISO 15106-1, Plascics — Film and sheeting — Determination of water vapour transmission Rate
— Part 1: Huiidity detection sensor method

ISQ 15143-2, Plastics — Film and sheeting — Determination of water vapour transmission Rate
- Pa,* 2: Iafrared detection sensor method

1SD 15106-3, Plastics — Film and sheeting — Determination of water vapour transmission Rate
- Part 3: Electrolytic detection sensor method

ISO 15106-4, Plastics — Film and sheeting — Determination of water vapour transmission Rate
— Part 4: Gas-chromatographic detection sensor method

ASTM F1249-06, Standard test method for water vapour transmission rate through plastic film
and sheeting using a modulated infrared sensor
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