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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LVDC SYSTEMS — ASSESSMENT OF STANDARD
VOLTAGES AND POWER QUALITY REQUIREMENTS

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

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

3) IEC Publications have the form of recommendations 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 held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent 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.

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, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of 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 Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a Technical Report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 63282, which is a Technical Report, has been prepared by IEC technical committee 8:
System aspects of electrical energy supply.

The text of this Technical Report is based on the following documents:

Draft TR Report on voting
8/1549/DTR 8/1556/RVDTR

Full information on the voting for the approval of this Technical Report 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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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,

e replaced by a revised edition, or

e amended.

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

LVDC (Low voltage direct current) distribution systems have recently been recognized by a
number of stakeholders as an alternative approach to provide efficient power supply to the
consumers. LVDC covers a wide range of power applications from USB-C up to megawatts for
aluminium melting. LVDC is now seen not only as a solution for electricity access in developing
economies but also as a solution for greener and more sustainable energy in developed
economies.

In industrial applications, LVDC is utilized where processing of resources results in the
production, distribution and storage of physical goods, especially in a factory or special area of
a factory.

The standardization of DC voltages is a key issue, and urgent work is needed. Existing LVAC
systems have different standard voltages, depending on the geography and application. LVDC
distribution voltages should be optimized to provide a good context for industries that import
and export equipment but also for general travellers. Appropriate international LVDC voltage
ranges will provide a basis for design and testing of electrical equipment and systems and ease
of transition for equipment from AC to DC supply.

LVDC voltages should meet the range of use cases where LVDC systems can make a difference.
The list of standard voltages should be as short as possible and allow for cost-effective and
safe operation.

The power quality phenomena for the distribution of DC power are not identical to AC
phenomena while there are some common issues. Power quality considerations are well studied
and standardized on AC power systems, but many power quality phenomena and EMC have
not yet been fully evaluated for DC distribution systems.

Power electronic converters/inverters add further demands. Power quality phenomena in LVDC
distributed systems can be related to the topology of the entire system, and the operating
condition of sources and loads. At the same time, the DC output performance of a single
converter and the coordination among several converters can also result in different power
quality issues and grid stability.

Requirements for power quality and EMC in LVDC distribution should be established in order
to provide a solid basis for the planning and operation of LVDC distribution systems. In addition,
the design and configuration of the protection system is to be addressed with the objective to
enhance the availability of the source, the reliability, and the lifetime of the system.

Generally, the standardization of voltage level and PQ phenomena of LVDC distribution should
greatly stimulate the wide adoption of LVDC.

Besides the main contents concerning voltage level and power quality, the following topics are
also presented:

Clause 4 discusses architectures and topologies for LVDC networks.

Clause 7 recommends permissible limits for voltage bands and PQ phenomena.
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LVDC SYSTEMS — ASSESSMENT OF STANDARD
VOLTAGES AND POWER QUALITY REQUIREMENTS

1 Scope

The purpose of this document is to collect information and report experience in order to make
recommendations for the standardization of voltage levels and related aspects (power quality,
EMC, measurement ...) for LVDC systems (systems with voltage level lower than 1 500 V d.c.).

Rationale for the proposed voltage values are given. Variation of parameters for the voltage
(power quality) and recommendation for their boundaries are defined. Nevertheless, some of
the technical items are not exhaustively explained in this document and some gaps are
identified for future work.

Attention is paid to the definition of DC voltage.

Systems in which a unipolar voltage is interrupted periodically for certain purposes, e.g. pulse
voltage, are not considered.

Traction systems are excluded from this document.

2 Normative references

There are no normative references in this document.

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
nominal system voltage
suitable approximate value of voltage used to designate or identify a system

[SOURCE: IEC 60050-601:1985, 601-01-21]

3.2
DC supply voltage
line-to-line or line-to-midpoint voltage at the supply terminals

3.3
bipolar DC system
DC system comprising positive, midpoint and negative lines

3.4
unipolar DC system
DC system comprising of two lines


http://www.electropedia.org/
http://www.iso.org/obp
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