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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF POWER CONVERTERS FOR USE
IN PHOTOVOLTAIC POWER SYSTEMS —

Part 2: Particular requirements for inverters

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prumote
international co-operation on all questions concerning standardization in the electrical and electronic fic!ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spc-ificadons,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to us “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IE= cc!laborates closely
with the International Organization for Standardization (ISO) in accordance with c.nditio..5 determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ©:e@.1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e h\s representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National «mr ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~.tiorn>l and regional publications. Any divergence
between any IEC Publication and the corresponding natical o: regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access 0 IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification hci2s.

All users should ensure that they have the ia.>st ¢ Jition of this publication.

No liability shall attach to IEC or its direc ors. employees, servants or agents including individual experts and
members of its technical committeec ar ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc 2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubincacon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the.Norn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the carrect application of this publication.

Attention is drawn {~ the fossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. n=« be held responsible for identifying any or all such patent rights.

International‘star.dard IEC 62109-2 has been prepared by IEC technical committee 82: Solar
photovoltaiv. enorgy systems.

The *~xt of this standard is based on the following documents:

FDIS Report on voting

82/636/FDIS 82/648A/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The requirements in this Part 2 are to be used with the requirements in Part 1, and
supplement or modify clauses in Part 1. When a particular clause or subclause of Part 1 is not
mentioned in this Part 2, that clause of Part 1 applies. When this Part 2 contains clauses that
add to, modify, or replace clauses in Part 1, the relevant text of Part 1 is to be applied with
the required changes.

Subclauses, figures and tables additional to those in Part 1 are numbered in continuation of
the sequence existing in Part 1.

All references to “Part 1" in this Part 2 shall be taken as dated references to
IEC 62109-1:2010.

The committee has decided that the contents of this publication will remain unchanged.' ur.:il
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in tie uata
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

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

This Part 2 of IEC 62109 gives requirements for grid-interactive and stand-alone inverters.
This equipment has potentially hazardous input sources and output circuits, internal
components, and features and functions, which demand different requirements for safety than
those given in Part 1 (IEC 62109-1:2010).
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SAFETY OF POWER CONVERTERS FOR USE
IN PHOTOVOLTAIC POWER SYSTEMS —

Part 2: Particular requirements for inverters

1 Scope and object
This clause of Part 1 is applicable with the following exception:

1.1 Scope

Addition:

This Part 2 of IEC 62109 covers the particular safety requirements relevant to d.c. to a.c.
inverter products as well as products that have or perform inverter functions in addition to
other functions, where the inverter is intended for use in photovoltaic pc ver _ystems.

Inverters covered by this standard may be grid-interactive, stana alcne, or multiple mode
inverters, may be supplied by single or multiple photove'tai: modules grouped in various
array configurations, and may be intended for use in conjunc. < >~ith batteries or other forms
of energy storage.

Inverters with multiple functions or modes shall be jucaeu against all applicable requirements
for each of those functions and modes.

NOTE Throughout this standard where terms such as “grid-interactive inverter” are used, the meaning is either a
grid-interactive inverter or a grid-interactive operating .node of a multi-mode inverter

This standard does not address ariu. .nterconnection requirements for grid-interactive
inverters.

NOTE The authors of this Part 2 dia not think it would be appropriate or successful to attempt to put grid
interconnection requirements into this =ta..dard, for the following reasons:

a) Grid interconnection standai 5 ty)ically contain both protection and power quality requirements, dealing with
aspects such as disconr.-ction under abnormal voltage or frequency conditions on the grid, protection against
islanding, limitation ~f ha.monic currents and d.c. injection, power factor, etc. Many of these aspects are
power quality requizi:me. ts that are beyond the scope of a product safety standard such as this.

b) At the time of writing ti.>re is inadequate consensus amongst regulators of grid-interactive inverters to lead to
acceptance. of . armonized interconnect requirements. For example, IEC 61727 gives grid interconnection
requireinent. . but has not gained significant acceptance, and publication of EN 50438 required inclusion of
country-sp xcific deviations for a large number of countries.

c) The rcently published IEC 62116 contains test methods for islanding protection.

This (tanda d does contain safety requirements specific to grid-interactive inverters that are similar to the safety
asnects of come existing national grid interconnection standards.

- 2rs of this standard should be aware that in most jurisdictions allowing grid interconnection of inverters there are
national or local requirements that must be met. Examples include EN 50438, IEEE 1547, DIN VDE 0126-1-1, and
AS 4777.3

2 Normative references
This clause of Part 1 is applicable, with the following exception:

Addition
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