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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
Low-voltage auxiliary power systems -  

Part 2-3: Design criteria - Low-voltage AC auxiliary power systems for 
substations 

 
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) 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 63346-2-3 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 International Standard is based on the following documents: 

Draft Report on voting 

127/74/DTS 127/81/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 International Standard 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 specifies common rules and requirements for the design of low voltage 
(LV) AC auxiliary power systems (APSs) intended to be installed in substations, mainly covering 
the configuration of AC power sources, system wiring, protection, electric equipment selection 
and physical layout. 

For the purpose of interpreting this document, an AC APS in this document is considered as 
follows: 

– with a nominal voltage up to and including 1 kV AC; 
– providing LV AC power to substation AC loads. 

Though it is discussed where necessary, AC loads as well as high voltage (HV) part is beyond 
the scope of this document. 

Substations in this document refer to those which are part of an electrical system and contain 
equipment that either receives and distributes electrical energy or transforms voltages to the 
levels required by the loads they supply, or both. 

This document does not apply to the design of any of the following: 

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

– offshore substations, as factors such as waves, typhoons, salt spray, etc. need to be taken 
into account, which have different requirements for power supply and equipment selection; 

– the substation connecting a nuclear power plant to the grid and its associated LV APS 
integrated with the nuclear power plant. 

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, IEC standard voltages 

IEC 60076 (all parts), Power transformers 

IEC 60076-3, Power transformers - Part 3: Insulation levels, dielectric tests and external 
clearances in air 

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

IEC 60364-4-41, Low-voltage electrical installations - Part 4-41: Protection for safety - 
Protection against electric shock 

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, Electrical installations of buildings - Part 5-51: Selection and erection of 
electrical equipment - Common rules 

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

IEC TS 60815-1, Selection and dimensioning of high-voltage insulators intended for use in 
polluted conditions - Part 1: Definitions, information and general principles 

IEC 60909 (all parts), Short-circuit currents in three-phase AC systems 

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

IEC 60947-3, Low-voltage switchgear and controlgear - Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units 

IEC 61439 (all parts), Low-voltage switchgear and controlgear assemblies 

IEC 61936 (all parts), Power installations exceeding 1 kV AC and 1,5 kV DC 

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

IEC 62040 (all parts), Uninterruptible power systems (UPS) 

IEC 62271-202, High-voltage switchgear and controlgear - Part 202: AC prefabricated 
substations for rated voltages above 1 kV and up to and including 52 kV 

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

ISO 8528 (all parts), Reciprocating internal combustion engine driven alternating current 
generating sets 

ISO 8528-1, Reciprocating internal combustion engine driven alternating current generating 
sets - Part 1: Application, ratings and performance 

3 Terms and definitions 

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

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

– IEC Electropedia: available at https://www.electropedia.org/ 
– ISO Online browsing platform: available at https://www.iso.org/obp 

3.1  
main transformer 
transformer in a substation that realizes energy conversion between power networks with 
different voltage levels 

3.2  
single busbar 
lines and transformers are connected to one busbar only 
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3.3  
sectionalized single busbar 
single busbar which is divided by switching devices (or disconnectors) into two or more sections 

4 Abbreviated terms 

The following abbreviations are always in capital and without dots. 

APS auxiliary power system 
DGS diesel generator set 
EMI electromagnetic interference 
GT grounding transformer 
HV high voltage 
HVAC heating, ventilation, air conditioning 
LV low voltage 
NPS normal power source 
RCD residual current devices  
SPS standby power source 
SST station service transformer 
SVC static var compensator 
UPS uninterruptible power supply 
VT voltage transformer 
XLPE cross linked polyethylene 

5 General requirements 

5.1 General 

5.1.1 System function 

The LV APSs of substations play a crucial role in providing reliable electric energy to auxiliary 
AC loads within substations, such as transformer forced oil cooling devices, mechanical 
operation devices, pumping equipment, heaters, DC chargers, etc. The uninterrupted operation 
of LV APS is vital for the safe and stable functioning of substations, as faults in the AC APS 
can lead to power loss or even complete shutdown of the substation. 

In designing an AC APS, it is essential to take into consideration the particularities of the country 
or region where the substation is located; regulations and standards can apply. Initially, load 
characteristics and power requirements of the substation, along with the available power 
sources in the vicinity, should be assessed. Then the configuration and switching strategy of 
the power supply, load distribution network, equipment selection as well as equipment layout 
should be determined accordingly. 

While implementing the design philosophies and practices outlined in this document, 
adjustments should be made based on the specific environmental conditions and overall 
requirements of the substation owner. 

The design of the LV APS should take into account the design criteria of the HV substation as 
outlined in 5.1.2.3 to minimize outages and common point of failures. 
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