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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Low-voltage auxiliary power systems -
Part 2-1: Design criteria - General requirements

FOREWORD

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.

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.

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.

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.

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.

All users should ensure that they have the latest edition of this publication.

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.

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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC TS 63346-2-1 has been prepared by IEC project committee 127: Low-voltage auxiliary
power systems for electric power stations and substations. It is a Technical Specification.

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

Draft Report on voting

127/87/DTS 127/88/RVDTS

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

The language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 63346 series, published under the general title Low-voltage auxiliary
power systems, 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 webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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1 Scope

This part of IEC 63346 establishes the general principles for the design of low-voltage auxiliary
power systems (APS) with nominal voltages below or equal to 1 kV AC and 1,5 kV DC, and
nominal frequency up to and including 60 Hz, so as to provide safe and correct operation for
the intended use.

This document applies to the design of low-voltage auxiliary systems for

— substations, which are part of an electrical system, confined to a given area, mainly including
ends of transmission or distribution lines, electrical switchgear and controlgear, buildings
and transformers,

— converter stations,

— hydropower stations, where the gravitational energy of water is converted into electricity,
and

— thermal power stations, where the thermal energy is obtained by burning fossil fuels.

This document does not apply to the design of low-voltage auxiliary power systems of the
following:

— nuclear power stations, which have extremely high safety requirements and special loads,
such as nuclear measurement systems and protection systems;

— substations connecting a nuclear power station to the grid and its associated LV APS
integrated with the nuclear power station;

— traction substation, which have different power supply requirements, such as unbalanced
load power supply;

— offshore substations, for which it is important to take into account factors such as waves,
typhoons and salt spray, which have different requirements for power supply and equipment
selection.

2 Normative references

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

IEC 60038:2009, /IEC standard voltages
IEC 60079-0, Explosive atmospheres - Part 0: Equipment - General requirements
IEC 60364 (all parts), Low-voltage electrical installations

IEC 60364-1:2025, Low-voltage electrical installations - Part 1: Fundamental principles,
assessment of general characteristics and definitions

IEC 60364-4-42, Low-voltage electrical installations - Part 4-42: Protection for safety -
Protection against thermal effects

IEC 60364-4-43, Low-voltage electrical installations - Part 4-43: Protection for safety -
Protection against overcurrent

IEC 60364-4-44, Low-voltage electrical installations - Part 4-44: Protection for safety -
Protection against voltage disturbances and electromagnetic disturbances
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IEC 60364-5-51:2005, Electrical installations of buildings - Part 5-51: Selection and erection of
electrical equipment - Common rules

IEC 60364-5-52, Low-voltage electrical installations - Part 5-52: Selection and erection of
electrical equipment - Wiring systems

IEC 60364-5-53, Low-voltage electrical installations - Part 5-53: Selection and erection of
electrical equipment - Devices for protection for safety, isolation, switching, control and
monitoring

IEC 60909-0, Short-circuit currents in three-phase a.c. systems - Part 0: Calculation of currents
IEC 60947-1, Low-voltage switchgear and controlgear - Part 1: General rules

IEC 60947-2, Low-voltage switchgear and controlgear - Part 2: Circuit-breakers

IEC 61439-1, Low-voltage switchgear and controlgear assemblies - Part 1: General rules

IEC 61439-2, Low-voltage switchgear and controlgear assemblies - Part 2: Power switchgear
and controlgear assemblies

IEC TR 61641, Enclosed low-voltage switchgear and controlgear assemblies - Guide for testing
under conditions of arcing due to internal fault

IEC 61643-12, Low-voltage surge protective devices - Part 12: Surge protective devices
connected to low-voltage power systems - Selection and application principles

IEC 61660-1, Short-circuit currents in d.c. auxiliary installations in power plants and substations
- Part 1: Calculation of short-circuit currents

IEC 61936-1, Power installations exceeding 1 kV AC and 1,5 kV DC - Part 1: AC

IEC TS 63346-1-1, Low-voltage auxiliary power systems - Part 1-1: Terminology

3 Terms and definitions
For the purposes of this document, the terms and definitions given in IEC TS 63346-1-1 apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:
— |EC Electropedia: available at https://www.electropedia.org/

— 18O Online browsing platform: available at https://www.iso.org/obp
4 Basic requirements

4.1 Design principles
4.1.1 Safety

Safety is the first principle used for the design of APS. The design shall meet safety
requirements in the following aspects: personnel safety, equipment safety and system safety.
The APS shall be designed to protect personnel from injury in the process of the operation and
the maintenance of equipment and system, as well as prevention of unsafe operation and
maintenance by personnel that can result in equipment and system damage or cascading
failures.
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