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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC (PV) SYSTEMS -
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DOCUMENTATION AND MAINTENANCE -

Part 3: Photovoltaic modules and plants —
Outdoor infrared thermography

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardizc “:on «amprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and lectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Techn.zal Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter i(f<red to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nation.! Com nittee interested
in the subject dealt with may participate in this preparatory work. Internationa. . governinental and non-
governmental organizations liaising with the IEC also participate in this prena a.n. .ZC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expre.s, 1s nearly as possible, an international
consensus of opinion on the relevant subjects since each technical ¢-muttee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for irterrictioi.»!l.use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are i1.ade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsib'z: foi the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nationai committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding natianal or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestatic:i >f ¢ .formity. Independent certification bodies provide conformity
assessment services and, in some area. . .co3ss to IEC marks of conformity. IEC is not responsible for any
services carried out by independent ce tific>tion bodies.

All users should ensure that they hav » the latest edition of this publication.

No liability shall attach to IEC C: its (.rectors, employees, servants or agents including individual experts and
members of its technical comr nitiecs and IEC National Committees for any personal injury, property damage or
other damage of any nature .‘h-isoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of e publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to “e Normative references cited in this publication. Use of the referenced publications is
indispensable far the co. ect application of this publication.

Attentior is (rawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rigi.‘s. 1.°C shall not be held responsible for identifying any or all such patent rights.

The mein task of IEC technical committees is to prepare International Standards. In
exepunt al circumstances, a technical committee may propose the publication of a technical
owecfication when

the required support cannot be obtained for the publication of an International Standard,
despite 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 62446-3, 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:

Enquiry draft Report on voting
82/1188/DTS 82/1242A/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 62446 series, published under the general title Photovoltaic ‘PV)
systems — Requirements for testing, documentation and maintenance, can be found on e
IEC website.

The committee has decided that the contents of this publication will remain unchianged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

+ transformed into an International standard,
* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

« amended.

A bilingual version of this publication may be issued:at < la.a~'date.

IMPORTANT - The 'colour inside' logo o1 the cover page of this publication indicates
that it contains colours which arc.considered to be useful for the correct
understanding of its contents. User. chould therefore print this document using a
colour printer.
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PHOTOVOLTAIC (PV) SYSTEMS -
REQUIREMENTS FOR TESTING,
DOCUMENTATION AND MAINTENANCE -

Part 3: Photovoltaic modules and plants —
Outdoor infrared thermography

1 Scope

This part of IEC 62446 defines outdoor thermographic (infrared) inspection of PV n.nadu'es
and plants in operation. The inspection can include cables, contacts, fus':s, :~wilches,
inverters, and batteries. This inspection supports the preventive maintenance ior fire
protection, the availability of the system for power production, and the inspectiun of the
quality of the PV modules. Included in this document are the req:irements for the
measurement equipment, ambient conditions, inspection procedure,  insp.ction report,
personnel qualification and a matrix for thermal abnormalities as . a tuid:zline for the
inspection.

This document defines outdoor thermography on photovoltaic {PV) modules and Balance-of-
system (BOS) components of PV power plants in opera‘ic~,.using passive techniques
(standard system operating conditions under natural sun'ignt, vithout any external power or
irradiation sources). IEC 60904-12-1 covers general methods for laboratory or production-line
PV module thermographic imaging but not the sp~>citi~ details that are most relevant to
outdoor imaging of operational power plants including EOQS components.

Two different levels of inspections are currently used:

a) A simplified thermographic inspectior. “This is a limited inspection to verify that the PV
modules and BOS components aira. functioning, with reduced requirements for the
qualification of personnel. For ¢xzmple, during a basic commissioning of a PV plant.
Authoritative conclusions rega:dii.2 ©nodule quality are not possible with this inspection,
and examples of abnormalitie s ai > provided to aid the inspector.

b) A detailed thermograpbic.inspzaction and analysis. This may include thermal signatures
which differ from the exarip'es provided, and therefore requires a deeper understanding of
the thermal abnormc ities. ror example, it may be used for periodic inspections according
to the IEC 62446 c=rics and for trouble-shooting the cause of underperforming systems.
Absolute tempe. atur: measurements may be made. An authorized expert in PV plants,
together with therri ography experts can perform the inspection.

2 Normecative references

The fallcwing documents are referred to in the text in such a way that some or all of their
con'ent cvonstitutes requirements of this document. For dated references, only the edition
u'ed cpplies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60050-131, International Electrotechnical Vocabulary — Part 131: Circuit theory

IEC 60216-2, Electrical insulating materials — Thermal endurance properties — Part 2:
Determination of thermal endurance properties of electrical insulating materials — Choice of
test criteria

IEC 60216-5, Electrical insulating materials — Thermal endurance properties — Part 5:
Determination of relative thermal endurance index (RTE) of an insulating material
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