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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PHOTOVOLTAIC SYSTEM POWER CONVERSION EQUIPMENT -
DESIGN QUALIFICATION AND TYPE APPROVAL

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comnrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interna. onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd «d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re; nrts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s), Tneir
preparation is entrusted to technical committees; any IEC National Committee interested in the < Fjec: de:nt with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t 1o organizations.

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

IEC Publications have the form of recommendations for international use a: - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm‘..ces (ndertake to apply IEC Publications
transparently to the maximum extent possible in their national aad re nionc | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlica'iun shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde renuent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

No liability shall attach to IEC or its directors, ~mp'oyees, servants or agents including individual experts and
members of its technical committees and IEC Nctic2 1l Committees for any personal injury, property damage or
other damage of any nature whatsoever hethyr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1-se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.2nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.22tic n of this publication.

Attention is drawn to the poss bili.y that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be he!l re ‘por.sible for identifying any or all such patent rights.

IEC 62093 has bee:!i prepared by IEC technical committee 82: Solar photovoltaic energy
systems. It is an Inte-naional Standard.

This seccnd  xdition cancels and replaces the first edition published in 2005. This edition
constitutes ¢ technical revision.

This<adiv'on includes the following significant technical changes with respect to the previous

~ditan:

1) Title modified.

b) This edition focusses on the design qualification of power conversion electronics (PCE), and
eliminates the clauses associated with qualification testing of other balance of system
components.

c) While many clause titles remain the same as the first edition, substantial changes have been
made.

d) Whereas the first edition establishes requirements for the design qualification of balance-

of-system components used in terrestrial photovoltaic (PV) systems, this edition is limited
to power conversion equipment.
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e) The test protocols have been changed.

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

Draft Report on voting

82/1963/FDIS 82/1983/RVD

Full information 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 International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and deve'oped in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplem~2nt. avcilable
at www.iec.ch/members_experts/refdocs. The main document types developec by EC are
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain:unci.: nged until the
stability date indicated on the IEC website under webstore.iec.ch in the «3ta  elated 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 ‘»n the cover page of this document indicates
that it contains colours which are cons 2. ed to be useful for the correct understanding
of its contents. Users should therefo.~ \rint this document using a colour printer.



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
https://www.stdhive.com/standards/iec-62093-ed-20-b2022-pdf/

-8 - IEC 62093:2022 © IEC 2022

PHOTOVOLTAIC SYSTEM POWER CONVERSION EQUIPMENT -
DESIGN QUALIFICATION AND TYPE APPROVAL

1 Scope

This document lays down IEC requirements for the design qualification of power conversion
equipment (PCE) suitable for long-term operation in terrestrial photovoltaic (PV) systems.

This document covers electronic power conversion equipment intended for use in terreswial 2V
applications. The term PCE refers to equipment and components for electronic. puwer
conversion of electric power into another kind of electric power with respect to voltag>, cu-rent,
and frequency. This document is suitable for PCE for use in both indoor and outr.~or (!iinates
as defined in IEC 60721-3-3 and IEC 60721-3-4. Such equipment may include, but is 2ot limited
to, grid-tied and off-grid DC-to-AC PCEs, DC-to-DC converters, battery charger converters, and
battery charge controllers.

This document covers PCE that is connected to PV arrays that.de 2ot ~ominally exceed a
maximum circuit voltage of 1 500 V DC. The equipment may also be conected to systems not
exceeding 1 000 V AC at the AC mains circuits, non-main AC_load crcuits, and to other DC
source or load circuits such as batteries. If particular anciliary parts whereby manufacturers
and models are specified in the manual for use with the PCE, 'en those parts are tested with
the PCE.

Exceptions:

a) This document does not address characteristics =i power sources other than PV systems,
such as wind turbines, fuel cells, rotating machine sources, etc.

b) This document does not address tic. characteristics of power electronic conversion
equipment fully integrated into photcc'taic modules. Separate standards exist or are in
development for those types. of evices. It is, however, applicable to devices where the
manufacturer explicitly specifics 22" capability of full detachment from and subsequent
reattachment to the PV modu e ¢ if the input and output terminals can be accessed and a
specification sheet for the 7. is available. Devices meeting these requirements may be
tested as individual sanpl:s independent from the PV module.

c) This document doec nouv apply to power conversion equipment with integrated (built-in)
electrochemical ¢i.2rg, storage (e.g. lead acid or lithium-ion). It is, however, applicable to
equipment whe.= ti e manufacturer specifies and permits complete removal of the
electrochemical er.>rgy storage from the PCE so that stand-alone assessment of the PCE
with the storae removed becomes possible.

The object o/ the test sequences contained herein is to establish a basic level of durability and
to show as far as it is possible within reasonable constraints of cost and time, that the PCE is
cenac'e of maintaining its performance after prolonged exposure to the simulated environmental
stre.ses 'escribed herein that are based on the intended use conditions specified by the
maonutacturer. Optional tests contained herein may be selected depending on the intended
.stallation, market, or special environmental conditions that the PCE is anticipated to
experience. The categorization imposes differentiated test sequences and test severity levels
reflecting the different requirements of mechanical and electrical components in different
environments.

PCEs are grouped into categories based on size and installation environment.

The actual life expectancy of components so qualified depends on their design, their
environment, and the conditions under which they are operated. Estimation of a lifetime and
wear out is not generally covered by this document.
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