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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1-2: Special requirements for testing of thin-film Cadmium
Telluride (CdTe) based photovoltaic (PV) modules

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itior com.rising
all national electrotechnical committees (IEC National Committees). The object of IEC. s tc rromote
international co-operation on all questions concerning standardization in the electrical and electro. ic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techi ical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter. retrred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natio~al Ccn mittee interested
in the subject dealt with may participate in this preparatory work. International, g vernr ental and non-
governmental organizations liaising with the IEC also participate in this preparatior. IE(. coliaborates closely
with the International Organization for Standardization (ISO) in accordanc=e /wi.> cunditions determined by
agreement between the two organizations.

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

3) IEC Publications have the form of recommendations for internaticnal i se and are accepted by IEC National
Committees in that sense. While all reasonable efforts are: mac= to cusure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible i r ti.» way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nation.! C.ommittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natonal and regional publications. Any divergence
between any IEC Publication and the correspondir g national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation L’ cunformity. Independent certification bodies provide conformity
assessment services and, in some areas, a. cesc to IEC marks of conformity. IEC is not responsible for any
services carried out by independent Certil ~.tio’1 bodies.

6) All users should ensure that they ha e ti = latest edition of this publication.

7) No liability shall attach to IEC o1 **s cirectors, employees, servants or agents including individual experts and
members of its technical com: i ces and IEC National Committees for any personal injury, property damage or
other damage of any nature vna’soever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of: he p=liication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn i. the \ormative references cited in this publication. Use of the referenced publications is
indispensable for the ¢ =rect application of this publication.

9) Attention is d.av.n to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. 'EC <hall not be held responsible for identifying any or all such patent rights.

This cunsolidated version of the official IEC Standard and its amendment has been
pispurad for user convenience.

IEC . 61215-1-2 edition 2.1 contains the second edition (2021-02) [documents
6?/1825/FDIS and 82/1850/RVD] and its amendment 1 (2022-03) [documents
82/1996/FDIS and 82/2020/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.
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International Standard IEC 61215-1-2 has been prepared by IEC technical committee 82:
Solar photovoltaic energy systems.

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 com»>
of the more substantial changes that were made in the IEC 61215 series in progressin. from
edition 1 to edition 2.

This document has been drafted in accordance with the ISO/IEC Directives, Pcrt 2.
This standard is to be read in conjunction with [EC 61215-1:2021 and IEC 6215 2:2021.

A list of all parts in the IEC 61215 series, published under th. general title Terrestrial
photovoltaic (PV) modules — Design qualification and type approval, can be found on the IEC
website.

The committee has decided that the contents of the base nutlication and its amendment will
remain unchanged until the stability date indicated o/ thc IEC web site under webstore.iec.ch
in the data related to the specific publication. At thiz'da.>, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour i’is) ie' ivgo on the cover page of this publication indicates that it
contains colours which a2ve -on:idered to be useful for the correct understanding of its
contents. Users should 1\.>eretore print this document using a colour printer.
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TERRESTRIAL PHOTOVOLTAIC (PV) MODULES -
DESIGN QUALIFICATION AND TYPE APPROVAL -

Part 1-2: Special requirements for testing of thin-film Cadmium
Telluride (CdTe) 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 98t percentile operating temperatures exceed 70 “C, users are
recommended to consider testing to higher temperature test conditnons as® described in
IEC TS 63126. Users desiring qualification of PV products with 'essc~ Inetime 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 C.'Te Yased terrestrial flat plate modules.
As such, it addresses special requirements for westii g of this technology supplementing
IEC 61215-1:2021 and IEC 61215-2:2021 requiren =nt, 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, cuirert 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 pus. ible within reasonable constraints of cost and time, that the
module is capable of withs*unc.ng 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 acaredation mechanisms may manifest. Further general information on
accelerated test methc 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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