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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BI-DIRECTIONAL GRID-CONNECTED POWER CONVERTERS -
Part 1: General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to ,romte
international co-operation on all questions concerning standardization in the electrical and electronic fielts. 1o
this end and in addition to other activities, IEC publishes International Standards, Technical Speci.aticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refer.2d » as¢ “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr.. *tee 1...erested
in the subject dealt with may participate in this preparatory work. International, government.' and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC «9llaborates closely
with the International Organization for Standardization (ISO) in accordance with cor.itioxs determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly a. pos.ible, an international
consensus of opinion on the relevant subjects since each technical comnittCc has .epresentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and a.e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to nsure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wa, in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National: Coi>miw225 undertake to apply IEC Publications
transparently to the maximum extent possible in their nat.>nal and regional publications. Any divergence
between any IEC Publication and the corresponding natior<. or . 2gional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. imuependent 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 bo 'ies.

All users should ensure that they have the lat>st 2di.on of this publication.

No liability shall attach to IEC or its dire.tors, employees, servants or agents including individual experts and
members of its technical committees and -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatsoevr, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the No.m<tiv2 references cited in this publication. Use of the referenced publications is
indispensable for the correct a,»lCation of this publication.

Attention is drawn to-l~ pcssibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC st Il nc be held responsible for identifying any or all such patent rights.

International . staxdard IEC 62909-1 has been prepared by subcommittee 22E: Stabilized
power supglies, of IEC technical committee 22: Power electronic systems and equipment.

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

FDIS Report on voting

22E/182/FDIS 22E/183/RVD

Full information on the voting for the approval of this International Standard 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.
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This publication is to be read in conjunction with IEC 62477-1:2012. It follows the structure of
IEC 62477-1:2012 and supplements or modifies its corresponding clauses. Wherever the term
"PECS" appears in the cited clauses, it needs to be replaced by "GCPC".

A list of all parts in the IEC 62909 series, published under the general title Bi-directional grid
connected power converters, can be found on the IEC website.

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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMPORTANT — The 'colour inside' logo on the cover page of this pobli_ation indicates
that it contains colours which are considered to be“uselul rtor the correct
understanding of its contents. Users should therefore print (his document using a
colour printer.
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INTRODUCTION

The solution to global warming and fossil fuel depletion requires an expansion of renewable
energy and the spread of distributed energy resources, with the new infrastructure containing
micro-grids and smaller-scale nano-grids. Nano-grid systems are especially suited to
increasing energy-usage efficiency and reducing power consumption of homes by combining
and optimally controlling energy storage with generators.

In order to optimize the power consumption within the nano-grid of a home, it is necessary to
supply the electricity its residents require by combining and optimizing an electricity generator
with rechargeable energy storage. Independent generators and battery storage units are
already on the market; but, for such new systems, development has just started. Althcugh
power generation sources and storage batteries are generally expensive, the tendency of ti.at
is still more remarkable in the early stage in which a market is formed. For stable gro.th ~>f a
market, extendibility, compatibility, and robustness of such system are especially ininort.nt. If
a connecting interface is standardized and compatibility is insured, many produc:. cai.-we put
onto the market and their prices can be kept at a proper level. If a new standard is utilized for
product certification, their broad acceptance can be earlier and greater. F:-om the above
viewpoint, it is necessary to promptly advance standardization of bi-direct‘ona: rid-connected
power converter (GCPC) which combined the source of power generatio. an'l the storage
battery. This part of IEC 62909 provides common general requi~mcnts independent of
special characteristics of individual applications.


https://www.stdhive.com/standards/iec-62909-1-ed-10-b2017-pdf/

-8- IEC 62909-1:2017 © IEC 2017

BI-DIRECTIONAL GRID-CONNECTED POWER CONVERTERS -

Part 1: General requirements

1 Scope

This part of IEC 62909 specifies general aspects of bi-directional grid-connected power
converters (GCPC), consisting of a grid-side inverter with two or more types of DC-port
interfaces on the application side with system voltages not exceeding 1 000 V' AC .or
1500 VDC. In special cases, a GCPC will have only one DC-port interface, which 15
connected to a bidirectional energy-storage device. This document includes_termirnlogy,
specifications, performance, safety, system architecture, and test-case del.“iticas' The
"system architecture" defines interaction between the inverter and converters. Reylirements
which are common, general, and independent of special characteristic: of individual
generators and bi-directional storages are defined.

This document does not cover uninterruptible power supply (UPS) si'stem<, which fall under
the scope of IEC 62040 (all parts). Requirements for inte.hal and external digital
communication might be necessary; the interface requirements includ'iiig communication with
distributed energy resources are provided in a future part of 'EC: 62909. All EMC requirements
are defined by reference to existing IEC standards. External c:miiunication requirements are
out of scope of this document.

NOTE The control signal from the grid is not defined in this docui. ent.
2 Normative references

The following documents are referred to . e text in such a way that some or all of their
content constitutes requirements of this.cocument. For dated references, only the edition
cited applies. For undated reference(, *iie latest edition of the referenced document (including
any amendments) applies.

IEC 60038:2009, IEC stand~=d ve! ages

IEC 60146-2:1999, Sel. iconuuctor converters — Part 2: Self-commutated semiconductor
converters including/un.2cu d.c converters

IEC 61000-3-2:2014, LE'ectromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for
harmonic<curi 2nt umissions (equipment input current <16 A per phase)

IEC 61(00-3-12:2011, Electromagnetic compatibility (EMC) — Part 3-12: Limits — Limits for
hermanic currents produced by equipment connected to public low-voltage systems with input
curront >15 A and <75 A per phase

I-C 61727:2004, Photovoltaic (PV) systems — Characteristics of the utility interface

IEC 62109-1:2010, Safety of power converters for use in photovoltaic power systems — Part 1:
General requirements

IEC 62040-3:2011, Uninterruptible power systems (UPS) — Part 3: Method of specifying the
performance and test requirements
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