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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC (PV) MODULES - PARTIAL SHADE ENDURANCE
TESTING FOR MONOLITHICALLY INTEGRATED PRODUCTS

FOREWORD

1) 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 intern: tional
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical k. nor.
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s,”). heir
preparation is entrusted to technical committees; any IEC National Committee interested in the subjc~t de 't with
may participate in this preparatory work. International, governmental and non-governmental orgai "zatic »s.iaising
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 ! vo organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as poczibi 2, an international
consensus of opinion on the relevant subjects since each technical committee has repres:ntation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use ¢n¢ ai > accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure t. at th: technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whi i they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees Inaertake to apply IEC Publications
transparently to the maximum extent possible in their national and re gional publications. Any divergence between
any IEC Publication and the corresponding national or regional publi atic.1 shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Inc>pei.dent certification bodies provide conformity
assessment services and, in some areas, access to IEC ...arks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, em,loye~s, servants or agents including individual experts and
members of its technical committees and IEC Naiini al Committees for any personal injury, property damage or
other damage of any nature whatsoever, wi.=ti er direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication: u. 2 ¢:, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative reicrences cited in this publication. Use of the referenced publications is
indispensable for the correct applicatiyn o this publication.

9) Attention is drawn to the possiin.  tha. some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held r »eporsible for identifying any or all such patent rights.

IEC TS 63140 has be~n prepared by IEC technical committee 82: Solar photovoltaic energy
systems. It is a Tec! nicc | Specification.

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

Draft Report on voting

82/1804/DTS 82/1836/RVDTS

~uliinformation 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.

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 www.iec.ch/standardsdev/publications.
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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 document indicates
that it contains colours which are considered to be useful for the correct understonaing
of its contents. Users should therefore print this document using a colour »rinter.
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PHOTOVOLTAIC (PV) MODULES - PARTIAL SHADE ENDURANCE
TESTING FOR MONOLITHICALLY INTEGRATED PRODUCTS

1 Scope

This document provides test methods for quantifying the permanent change in a monolithically
integrated PV module’s power output that may result from some potential partial shade
conditions. Three tests are available, representing conditions of use, misuse, and most s~vere
misuse. This document is applicable to monolithically integrated PV modules with one‘ser.~s-
connected cell group or with multiple series-connected cell groups that are in turn connecu>d i
parallel. This document is not applicable to PV modules formed by the interconnec.on of
separate cells.

With regard to shading, PV module documentation varies significantly by maaufacturer. The
physical tests prescribed in this document are applied without regara ‘» manufacturer
documentation or warranty policy, which may forbid certain shadows. The (xsts nay therefore
go beyond intended use, testing a module’s response to misuse. The tests ars; accelerated tests.
They are intended to excite similar levels of stress as shadows “at <re possible during an
extended period of outdoor service. The tests represent adverse si.2dow scenarios, but not
necessarily the worst case scenario, which varies by produ-t. The procedures are performed
repeatedly and in high-irradiance conditions; shadows occu: iy only one time or in low-
irradiance conditions are likely to cause less damac¢e. This test procedure does not
comprehensively evaluate the efficacy or completenecs f rnanufacturer recommendations.
This test procedure is not equivalent to, and is not intended to replace, the hot-spot endurance
test in IEC 61215-2. The safety aspects of partiai shading of PV modules are covered by
IEC 61730-2 MST 22 and IEC 61215-2 MQT 09.

2 Normative references

The following documents are referrec te'in the text in such a way that some or all of their content
constitutes requirements of this documciit. For dated references, only the edition cited applies.
For undated references, the I tes: edition of the referenced document (including any
amendments) applies.

IEC 60904-1, Photovolicic uevices — Part 1: Measurement of photovoltaic current-voltage
characteristics

IEC 60904-2, Photovoinic devices — Part 2: Requirements for photovoltaic reference devices
IEC 60904-+ Pi.otovoltaic devices — Part 9: Classification of solar simulator characteristics

[ET ©2904-10, Photovoltaic devices — Part 10: Methods of linear dependence and linearity
meacuren ents

ICC TS 60904-13, Photovoltaic devices — Part 13: Electroluminescence of photovoltaic 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
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