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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF POWER CONVERTERS FOR USE
IN PHOTOVOLTAIC POWER SYSTEMS -

Part 1: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co-mp: 'sing
all national electrotechnical committees (IEC National Committees). The object of IEC .is .to L -omote
international co-operation on all questions concerning standardization in the electrical and elec ronic fie'as. To
this end and in addition to other activities, IEC publishes International Standards, Technical <»ecnications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred > as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Cc nmittee interested
in the subject dealt with may participate in this preparatory work. International, gu.~rrimental and non-
governmental organizations liaising with the IEC also participate in this preparation. \=C coi aborates closely
with the International Organization for Standardization (ISO) in accordance witl. conc tion. determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nec-ly a possible, an international
consensus of opinion on the relevant subjects since each technical committee nas representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internation~! u. 2> and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made o ensuie that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for.the wey in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Nation.: Cor mittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natichal and regional publications. Any divergence
between any IEC Publication and the corresponding nation< s regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of ~amrmiwy. Independent certification bodies provide conformity
assessment services and, in some areas, acce.s  |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certific=tioi. h»dies.

6) All users should ensure that they have the !Gtef't edition of this publication.

7) No liability shall attach to IEC or its dirc <tors, employees, servants or agents including individual experts and
members of its technical committees ind 1£C National Committees for any personal injury, property damage or
other damage of any nature whaisco< ser, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the prolication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

9) Attention is drawn to . c possibility that some of the elements of this IEC Publication may be the subject of
patent rights. }=< shall n.t be held responsible for identifying any or all such patent rights.

Internationc! Siandard IEC 62109-1 has been prepared by IEC technical committee 82: Solar
photovoltaic energy systems.

The texi < f this standard is based on the following documents:

FDIS Report on voting

82/593/FDIS 82/597/RVD

Full information on the voting for approval can be found in the report on voting indicated in the
above table.

A list of all parts of IEC 62109 series, under the general title, Safety of power converters for
use in photovoltaic power systems, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This Part of IEC 62109 specifies the safety requirements that are generally applicable to all
equipment within its scope. For certain types of equipment, these requirements will be
supplemented or modified by the special requirements of one or more subsequent parts (for
example IEC 62109-2, IEC 62109-3, etc.) of the standard which must be read in conjunction
with the Part 1 requirements.
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SAFETY OF POWER CONVERTERS FOR USE
IN PHOTOVOLTAIC POWER SYSTEMS -

Part 1: General requirements

1 Scope and object

1.1 Scope

This part of IEC 62109 applies to the power conversion equipment (PCE) for use in
Photovoltaic (PV) systems where a uniform technical level with respect to safety is necessary.
This standard defines the minimum requirements for the design and manufacture of PCE for
protection against electric shock, energy, fire, mechanical and other hazards.

This standard provides general requirements applicable to all types of PV PCE. There are
additional parts of this standard that provide specific requirements for the different types of
power converters, such as Part 2 - inverters. Additional parts may be published as new
products and technologies are commercialised.

1.11 Equipment included in scope

This standard covers PCE connected to systems not exceeding maximum PV source circuit
voltage of 1 500 V d.c. The equipment may also be connected to systems not exceeding
1 000 V a.c. at the a.c. mains circuits, non-mains a.c. load circuits, and to other DC source or
load circuits such as batteries. This standard may be used for accessories for use with PCE,
except where more appropriate standards exist.

Evaluation of PCE to this standard includes evaluation of all features and functions
incorporated in or available for the PCE, or referred to in the documentation provided with the
PCE, if such features or functions can affect compliance with the requirements of this
standard.

1.1.2 Equipment for which other requirements may apply

This standard has not been written to address characteristics of power sources other than
photovoltaic systems, such as wind turbines, fuel cells, rotating machine sources, etc.

NOTE 1 Requirements for other sources may be incorporated in the IEC 62109 series in the future.

Additional or other requirements are necessary for equipment intended for use in explosive
atmospheres (see IEC 60079), aircraft, marine installations, electromedical applications (see
IEC 60601) or at elevations above 2 000 m.

NOTE 2 Requirements are included for adjustment of clearance distances for higher elevations, but not for other
factors related to elevation, such as thermal considerations

1.2 Object
1.2.1 Aspects included in scope

The purpose of the requirements of this part of IEC 62109 is to ensure that the design and
methods of construction used provide adequate protection for the operator and the
surrounding area against:

a) electric shock and energy hazards;

b) mechanical hazards;



