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j/’ PHOTOVOLTAIC POWER GENERATING SYSTEMS —
@ EMC REQUIREMENTS AND TEST METHODS FOR
; POWER CONVERSION EQUIPMENT

O FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

1) The InternationakElgctrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elecfrfotgehnical committees (IEC National Committees). The object of IEC is to promote
international co-op i6p on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, iCly Available Specifications (PAS) and Guides (hereafter referred to as “IEC

tﬁb

Publication(s)”). Their tion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt wi participate in this preparatory work. International, governmental and non-
governmental organizationsgfiaiging with the IEC also participate in this preparation. IEC collaborates closely
with the International Organ'g for Standardization (ISO) in accordance with conditions determined by
agreement between the two ordanizatigns.

2) The formal decisions or agreeme EC on technical matters express, as nearly as possible, an international
consensus of opinion on the releahtYsubjects since each technical committee has representation from all

interested IEC National Committees.

3) IEC Publications have the form of rec@endations for international use and are accepted by IEC National
Committees in that sense. While all reaSonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be@responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, 1E
transparently to the maximum extent possible {in
between any IEC Publication and the corresponding

tional Committees undertake to apply IEC Publications
ir national and regional publications. Any divergence
ti ngl or regional publication shall be clearly indicated in

the latter.
5) IEC itself does not provide any attestation of conformij dependent certification bodies provide conformity
assessment services and, in some areas, access to | rks 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, employees, se r agents including individual experts and
members of its technical committees and IEC National Commi ny personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirechgor for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upo IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication.@ f the referenced publications is
indispensable for the correct application of this publication. %

9) Attention is drawn to the possibility that some of the elements of this IEC ation may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such p ﬂghts.

This consolidated version of the official IEC Standard and its dment has been
prepared for user convenience. &/

IEC 62920 edition 1.1 contains the first edition (2017-07) [documents 8/FDIS and
82/1313/RVD] and its amendment 1 (2021-04) [documents 82/1 DIS and
82/1874/RVD].

In this Redline version, a vertical line in the margin shows where the technical gontent
is modified by amendment 1. Additions are in green text, deletions are in strik h
red text. A separate Final version with all changes accepted is available i
publication.
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International Standard IEC 62920 has been prepared by IEC technical committee 82: Solar
photovoltaic energy systems.

T. ument has been drafted in accordance with the ISO/IEC Directives, Part 2.

.

The ittee has decided that the contents of the base publication and its amendment will
remai changed 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
publicatior@ﬂ)e

. reconfirm@
° withdrawn,o

e replaced by ag d edition, or
e amended.

IMPORTANT - The 'colo@ ide' logo on the cover page of this publication indicates
that it contains coIourjv‘;/hich are considered to be useful for the correct
understanding of its conte Users should therefore print this document using a
colour printer. \p
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Background

Power conversion equipment (PCE) is indispensable for solar photovoltaic power energy
s in order to convert the DC electric power energy generated by solar photovoltaic
into AC or DC electric power, and to feed the AC power energy into the AC mains
Qr loads. PCE consists of DC to DC, DC to AC or AC to DC converters and forms

syst ith or without DC-coupled electrical energy storage devices.
Manufacturgks of PCE ensure the performance and reliability of PCE. Electromagnetic
compatibil ﬂ MC) is one aspect of performance which must be ensured wherever PCE is

@ ed to an electromagnetic environment.

responsibility for evelopment of basic, product family and generic standards on EMC
requirements, an rgguct committees must use the emission limits developed by EMC
committees and musfregfer to basic immunity standards for the specification of test techniques.

IEC Guide lo%fies that TC 77 and CISPR, which are called EMC committees, have

However, when the E ndards which are developed by TC 77 and CISPR are not
considered suitable for (aﬁrticular product or electromagnetic environment, product
committees must seek thei r?istance and advice for any change in the emission limits
and/or measurement require . Product committees are responsible for selecting the
appropriate immunity test ite and levels for their products as well as for defining the
relevant performance criteria for t valuation of the immunity test results. Consequently,
product committees, such as TC 22& 26, TC 9, and TC 69, have their own EMC standard to
define EMC requirements and test m% for their particular types of products.

photovoltaic power energy systems, and T as taken action as follows to develop its own

TC 82 also has the responsibility to cons{% MC requirements for PCE applying to the solar
h
product EMC standards: .

a) selection of the immunity test items in accc@me with EMC environments for the solar
photovoltaic power energy systems, %

b) supplement of generic standards with a detailed cription of test conditions and test set
up,

c) development of the conditional limits and alternat methods in terms of installation
environmental and operational conditions, and

d) development of appropriate requirements and test metho igh power equipment.

In 2017, TC82 published IEC 62920 (Ed.1.0). By taking into ac W the latest market needs,
IEC 62920:2017 (Ed.1.0) has covered the above mentioned item presents the minimum
EMC requirements for PCE applying to solar photovoltaic power en ystems.

Purpose of the maintenance of a product EMC standard 5

Following the state of the art technology as well as the latest market g€eds, users of
standards recognize the improvement of product EMC standards. The main e of product
standards is also one of important activities for product committees.

taking into account the following technical items.

IEC 62920:2017 (Ed.1.0) is amended to extend the scope of IEC 62920:2017@:0) by

— DC to DC power conversion equipment used in photovoltaic power energy systems. g\

— Electrical energy storage devices connected to DC power ports of PCE us in
photovoltaic power energy systems.

Furthermore, IEC 62920:2017 (Ed.1.0) is amended to cover the latest options of measurement
distance of radiated disturbances by taking the latest updates of CISPR 16-1-4 and CISPR
16-2-3 into consideration to adapt it to different sizes of products.
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PHOTOVOLTAIC POWER GENERATING SYSTEMS -
EMC REQUIREMENTS AND TEST METHODS FOR
) POWER CONVERSION EQUIPMENT

e

1 Scope

This docum@specifies electromagnetic compatibility (EMC) requirements for-BEc—te—-AC
power conver equipment (PCE) (e.g. DC to DC, DC to AC and AC to DC) for use in
photovoltaic (P wer systems with or without DC-coupled electrical energy storage devices.

The PCE covered is document can be grid-interactive, which is termed as a grid
connected power con r (GCPC), or stand-alone. It can be supplied by single or multiple
photovoltaic modules gfouped in various array configurations, and can be intended for use in
conjunction with batteries@ther forms of energy storage.

NOTE A micro inverter is an exarp(l?é GCPC supplied by a single photovoltaic module.

This document covers not only connected to a public low voltage AC mains network or
other low voltage AC mains installatieq, but also PCE connected to a medium or high voltage
AC network with or without ste@wn power transformers. Requirements for the PCE
connected to a medium or high voltage network are specified in this document. However,
some requirements relevant to grid’ér onnection are addressed with other standards

specifying power quality or their own gride¢€odes in some countries.

NOTE DC/DC converters used for PV systems a#‘gt Jyet covered in this document. They can cause
electromagnetic interference due to conducted disturba yt DC ports.

PCE is assessed with EMC requirements as a t st at a test site. This document provides
test methods and test conditions for PCE as well ission and immunity requirements, but
not for photovoltaic modules and other balance of s m components.

When compliance with EMC requirements at the test@ nnot be shown due to technical
reasons of the test site, PCE can be assessed in situ, sum at the manufacturer’'s premises
or in the field where the PCE is assembled into a PV p system. However, only high
frequency emission requirements for in situ assessment are @ed in CISPR 11.

/‘

2 Normative references @/‘

The following documents are referred to in the text in such a way t@ ome or all of their
content constitutes requirements of this document. For dated refereonly the edition
ddoc

cited applies. For undated references, the latest edition of the reference ent (including
any amendments) applies.

harmonic current emissions (equipment with input current <16 A per phase)

IEC 61000-3-2:2014, Electromagnetic compatibility (EMC) — Part 3-2: LimTts —&q’its for

IEC 61000-3-3:2013, Electromagnetic compatibility (EMC) — Part 3-3: Limits — Limiéf of
voltage changes, voltage fluctuations and flicker in public low-voltage supply syste@r
equipment with rated current <16 A per phase and not subject to conditional connection

IEC TR 61000-3-6:2008, Electromagnetic compatibility (EMC) — Part 3-6: Limits — Assessment
of emission limits for the connection of distorting installations to MV, HV and EHV power
systems
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IEC 61000-3-11:2000, Electromagnetic compatibility (EMC) — Part 3-11: Limits — Limitation of
voltage changes, voltage fluctuations and flicker in public low-voltage supply systems -
E?hment with rated current <75 A and subject to conditional connection

C

I 00-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
ha icecurrents produced by equipment connected to public low-voltage systems with input
curre Gﬁw A and <75 A per phase

emission for harmonics, interharmonics, voltage fluctuations and unbalance for the
connection o turbing installations to LV power systems

IEC 61000-4-2:2@ Electromagnetic compatibility (EMC) - Part4-2: Testing and
measurement tec s — Electrostatic discharge immunity test

IEC TR 6%—14:2011, Electromagnetic compatibility (EMC) — Part 3-14: Assessment of

IEC 61000-4-3:2006, omagnetic compatibility (EMC) — Part 4-3: Testing and measure-
ment techniques - fated, radio-frequency, electromagnetic field immunity test
IEC 61000-4-3:2006/AMD7;

IEC 61000-4-3:2006/AMD2:2010

IEC 61000-4-4:2012, Electron@etic compatibility (EMC) - Part 4-4: Testing and

measurement techniques — EIectric&st transient/burst immunity test

IEC 61000-4-5:2014, Electromagneticgompatibility (EMC) - Part 4-5: Testing and
measurement techniques — Surge im est

IEC 61000-4-6:2013, Electromagnetic com@ ility (EMC) — Part 4-6: Testing and measure-
ment techniques — Immunity to conducted dis rces, induced by radio-frequency fields

measurement techniques — General guide on har ics and interharmonics measurements
and instrumentation, for power supply systems and ipment connected thereto
IEC 61000-4-7:2002/AMD1:2008

IEC 61000-4-7:2002, Electromagnetic compa@g (EMC) - Part 4-7: Testing and

IEC 61000-4-11:2004, Electromagnetic compatibility ( — Part 4-11: Testing and
measurement techniques — Voltage dips, short interruptio d voltage variations immunity
tests

IEC 61000-4-34:2005, Electromagnetic compatibility (EMC) —Qrt 4-34: Testing and
measurement techniques — Voltage dips, short interruptions and e variations immunity
tests for equipment with input current more than 16 A per phase

CISPR 11:2015, Industrial, scientific and medical equipment — Radio—f@én y disturbance
characteristics — Limits and methods of measurement 6

CISPR 11:2015/AMD1:2016

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measurin aratus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus\— pling
devices for conducted disturbance measurements

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment - En@ﬂ
requirements

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.





