1:2022-03 CSV(en-fr)

IEC IEC 61215-1-4

o
®

Edition 2.1  2022-03
CONSOLIDATED VERSION

INTERNATIONAL )
STANDARD 4@\ :

NORME N\
INTERNATIONALE D>
& Insiae

AN

Terrestrial photovoltaic (PV) modules — Design *ation and type approval —
Part 1-4: Special requirements for testing o&.'{'l Cu(In,GA)(S,Se)2 based

photovoltaic (PV) modules

Modules photovoltaiques (PV) pour applitgigns terrestres — Qualification de la

conception et homologation — N
Partie 1-4: Exigences particuliér sai des modules photovoltaiques (PV) au
Cu(In,GA)(S,Se)2 a couche§ miic2s

A )

IEC 61215-1-4:231%2


https://www.stdhive.com/standards/iec-61215-1-4-ed-21-b2022-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<_> me'-~ sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publicatic it
need further assistance, please contact the Customer C=nice
Centre: sales@iec.ch.

IEC Products & Se vices Portal - products.iec.ch

Discover our po ‘el ul search engine and read freely all the
publications previe rs. With a subscription you will always
have access to up.to Jdate content tailored to your needs.

Elecu hpelia - www.electropedia.org

The wo.'d's .eading online dictionary on electrotechnology,
cc ntaining more than 22 300 terminological entries in English
ar. ' Fre 1.ch, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Inte.. atichale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout cs gy ' a ticit a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des pub ations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigend.un 2u @ nendement peut avoir été publié.

Recherche de publications '=% -
webstore.iec.ch/ad>'searchfo. n

La recherche avan :ée , =rmet de trouver des publications IEC
en utilisant dif‘érei ‘s cntéres (numéro de référence, texte,
comité d’'études, ..). Elle donne aussi des informations sur
les projets et les puolications remplacées ou retirées.

IEC Juo Published - webstore.iec.ch/justpublished
Restc 7 infor né sur les nouvelles publications IEC. Just
I'oblishcd  rétaille les nouvelles publications parues.
Disp xrible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 300 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
19 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-61215-1-4-ed-21-b2022-pdf/

Edition 2.1 2022-03
CONSOLIDATED VERSION

INTERNATIONAL
STANDARD

Terrestrial photovoltaic (PV) modules — Design caalirvication and type approval —
Part 1-4: Special requirements for testing of thin-filr) Cu(In,GA)(S,Se)2 based
photovoltaic (PV) modules

Modules photovoltaiques (PV) pour applicauons terrestres — Qualification de la
conception et homologation —

Partie 1-4: Exigences particuliéres ("eusai des modules photovoltaiques (PV) au
Cu(In,GA)(S,Se)2 a couches minres

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIE SION

“OM. 11ISE.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 27.160 ISBN 978-2-8322-1097-2

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-61215-1-4-ed-21-b2022-pdf/



https://www.stdhive.com/standards/iec-61215-1-4-ed-21-b2022-pdf/

A )

1:2022-03 CSV(en-fr)

IEC 61215-1-4:231%2 .

IEC 61215-1-4

Edition 2.1  2022-03
CONSOLIDATED VERSION

REDLINE VERSION |
&
VERSION REDLINE 0\\

& colour
ﬁ inside
g4 QO

Terrestrial photovoltaic (PV) modules — Design *ation and type approval —
Part 1-4: Special requirements for testing o&.'{'l Cu(In,GA)(S,Se)2 based

photovoltaic (PV) modules

Modules photovoltaiques (PV) pour applitgigns terrestres — Qualification de la

conception et homologation — N
Partie 1-4: Exigences particuliér sai des modules photovoltaiques (PV) au
Cu(In,GA)(S,Se)2 a couche§ miiie 2s



https://www.stdhive.com/standards/iec-61215-1-4-ed-21-b2022-pdf/

-2- IEC 61215-1-4:2021+AMD1:2022 CSV

© IEC 2022

CONTENTS
FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 4
1 ST e o] o 1Y OO SPRPRN 6
2 NOIMALIVE FEFEIENCES ... et 6
3 Terms and definitioNs ... 7
4 T eSSt SAMIPIES e 7
5 Marking and documentation . ... ... e 7
5.1 NAME Plate oo e 7
5.2 DOCUMENTAtION . .. e 7
LI I - =3 {1 o [ PPN ST O 8
7 PaSS CIIteIIA . e 8
8  MajJor visual defeCtS. ... 8
9 =Y o o o AP L PP 8
1O MOdIfiCAtiONS .. e e e e 8
11 Test flow and procedures .........oooiiiiiiiiii e N 8
11.1  Visual inspection (MQT 071) ... et 9
11.2  Maximum power determination (MQT 02) .....ccciiiiii e 9
11.3  Insulation test (MQT 03) ...oeuiiiii e e e 9
11.4 Measurement of temperature coefficients (MOQT ) ..., 9
11.5 Placeholder section, formerly NMOT ... ... 9
11.6  Performance at STC (MQT 06.7) ...l e 9
11.7 Performance at low irradiance (MQT 07 ) . i e 9
11.8  Outdoor exposure test (MQT 08) .0 .. i 9
11.9 Hot-spot endurance test (MQT LU i 9
11.9.1 Purpose......ccccovvveee il S P 10
11.9.2 Hot-spot effect ... 10
11.9.3 Classification of c Il 12ferconnection ..........coooiiiiiii i 10
11.9.4 Y o] 0 1= = {1 1< 10
11.9.5 PO AU . e 10
11.9.6 Final mecrUrements ... 10
11.9.7 R U BNES o 10
11.10 UV precondtioning test (MQT 10) .oouniiiiiiii e 10
11.11 Tharmal cycling test (MQT 1) i 10
11.12 Fomidity-freeze test (MQT 12) i e e 11
11.13 Danip heat test (MQT 13) .. e e 12
13T PrOCEAUIE . e 12
1:..14 Robustness of terminations (MQT 14) ..o 13
11,15 Wet leakage current test (MQT 15) .o 13
11.16 Static mechanical load test (MQT 16)....cc.iiiiiiiii e 13
L A o = T =TT A 1 N 4 P 13
11.18 Bypass diode testing (MQT 18) ..ouuiiiniiiiiiii e e 13
11.19 Stabilization (MQT 19) .. e e e e et et eeaees 13
11.19.1  Criterion definition for stabilization.................. 13
11.19.2 Light induced stabilization procedures ............ccoiiiiiiiiiiiii 13
11.19.3  Other stabilization procedures ... 13

11.19.4 Initial stabilization (MQT 19.1) ... 14


https://www.stdhive.com/standards/iec-61215-1-4-ed-21-b2022-pdf/

IEC 61215-1-4:2021+AMD1:2022 CSV -3-

© IEC 2022
11.19.5 Final stabilization (MQT 19.2) . ...t 14
11.20 Cyclic (dynamic) mechanical load test (MQT 20).......couiiiiiiiiiiiiii e 14
11.21 Potential induced degradation test (MQT 21) ... 14

11.22 Bending test (MQT 22) .. i e e e et 16


https://www.stdhive.com/standards/iec-61215-1-4-ed-21-b2022-pdf/

-4 - IEC 61215-1-4:2021+AMD1:2022 CSV
© IEC 2022

INTERNATIONAL ELECTROTECHNICAL COMMISSION

TERRESTRIAL PHOTOVOLTAIC (PV) MODULES -
DESIGN QUALIFICATION AND TYPE APPROVAL -

Part 1-4: Special requirements for testing of thin-film
Cu(In,Ga)(S,Se), based photovoltaic (PV) modules

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nrising
all national electrotechnical committees (IEC National Committees). The object of IEC i3 > pumote
international co-operation on all questions concerning standardization in the electrical and electi nic nelds. To
this end and in addition to other activities, IEC publishes International Standards, Techrical Sp cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re.2rred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nationa. ~oi1mittee interested
in the subject dealt with may participate in this preparatory work. International, _overmiental and non-
governmental organizations liaising with the IEC also participate in this preparatic>. IE * col'aborates closely
with the International Organization for Standardization (ISO) in accordance :+ith cariditions determined by
agreement between the two organizations.

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

3) IEC Publications have the form of recommendations for internatic nal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are. made > er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible ‘or (~e way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natior al Chmmittees undertake to apply IEC Publications
transparently to the maximum extent possible in their r.ot0nal and 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 ¢oni~ mity. Independent certification bodies provide conformity
assessment services and, in some areas..2cces. to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif ca*.on bodies.

6) All users should ensure that they have he i iGst edition of this publication.

7) No liability shall attach to IEC or its lireciors, employees, servants or agents including individual experts and
members of its technical committee. = 1d IEC National Committees for any personal injury, property damage or
other damage of any nature wr.atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of ‘he »ub'.cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

9) Attention is dr=vn to the possibility that some of the elements of this IEC Publication may be the subject of
patent righte |IEC =hall not be held responsible for identifying any or all such patent rights.

This ceonsolilated version of the official IEC Standard and its amendment has been
prepare | for user convenience.

it J°1215-1-4 edition 2.1 contains the second edition (2021-02) [documents
22/7627/FDIS and 82/1852/RVD] and its amendment 1 (2022-03) [documents
82/1998/FDIS and 82/2022/RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.

International Standard IEC 61215-1-4 has been prepared by IEC technical committee 82:
Solar photovoltaic energy systems.
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This second edition constitutes a technical revision.

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

a) A cyclic (dynamic) mechanical load test (MQT 20) added.

b) A test for detection of potential-induced degradation (MQT 21) added.

c) A bending test (MQT 22) for flexible modules added.

Informative Annex A of 61215-1:2021 explains the background and reasoning behind some of
the more substantial changes that were made in the IEC 61215 series in progressing from
edition 1 to edition 2.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
This standard is to be read in conjunction with [IEC 61215-1:2021 and IEC 61215-2:.921.

A list of all parts in the IEC 61215 series, published under the ger=rai *tle Terrestrial
photovoltaic (PV) modules — Design qualification and type approval, cen be four.d on the IEC
website.

The committee has decided that the contents of the base publication and its amendment will
remain unchanged until the stability date indicated on the IEC ‘veb site under webstore.iec.ch
in the data related to the specific publication. At this date, *\2 p 'blication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside"log > un'the cover page of this publication indicates that it
contains colours which are conside ed 0 be useful for the correct understanding of its
contents. Users should therefore | rin. this document using a colour printer.
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TERRESTRIAL PHOTOVOLTAIC (PV) MODULES -
DESIGN QUALIFICATION AND TYPE APPROVAL -

Part 1-4: Special requirements for testing of thin-film
Cu(In,Ga)(S,Se), based photovoltaic (PV) modules

1 Scope

This document lays down requirements for the design qualification of terrestrial photovalta’s
modules suitable for long-term operation in open-air climates. The useful service life of
modules so qualified will depend on their design, their environment and the cor diticns .nder
which they are operated. Test results are not construed as a quantitative predictio.. of inodule
lifetime.

In climates where 98" percentile operating temperatures exceed 70 “U, users are
recommended to consider testing to higher temperature test condiunns as® described in
IEC TS 63126. Users desiring qualification of PV products with 'essc lietime expectations
are recommended to consider testing designed for PV in consumer =letronics, as described
in IEC 63163 (under development). Users wishing to gain confidence that the characteristics
tested in IEC 61215 appear consistently in a manufacturcd -nroduct may wish to utilize
IEC 62941 regarding quality systems in PV manufacturing

This document is intended to apply to all thin-film Cu'n,C2a)(S,Se), based terrestrial flat plate
modules. As such it addresses special requiiements for testing of this technology
supplementing IEC 61215-1:2021 and IEC 61215-.:2021 requirements for testing.

This document does not apply to modules uted with concentrated sunlight although it may be
utilized for low concentrator modules (1 to 2 suns). For low concentration modules, all tests
are performed using the irradiance, currert voltage and power levels expected at the design
concentration.

The object of this test sequerce is to determine the electrical characteristics of the module
and to show, as far as pws.ible within reasonable constraints of cost and time, that the
module is capable of withs*uncing prolonged exposure outdoors. Accelerated test conditions
are empirically based o. those necessary to reproduce selected observed field failures and
are applied equally ac.nss module types. Acceleration factors may vary with product design
and thus not all acaradation mechanisms may manifest. Further general information on
accelerated test metho 1s including definitions of terms may be found in IEC 62506.

Some long-‘ern. degradation mechanisms can only reasonably be detected via component
testing,.due tu long times required to produce the failure and necessity of stress conditions
that .are expensive to produce over large areas. Component tests that have reached a
suiicient level of maturity to set pass/fail criteria with high confidence are incorporated into
t.e LT 6.215 series via addition to Table 1 in IEC 61215-1. In contrast, the tests procedures
des~ribed in this series, in IEC 61215-2, are performed on modules.

This document defines PV technology dependent modifications to the testing procedures and
requirements per IEC 61215-1:2021 and IEC 61215-2:2021.

2 Normative references

The normative references of IEC 61215-1:2021 and IEC 61215-2:2021 are applicable without
modifications.
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