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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
POWER INSTALLATIONS EXCEEDING 1 kV AC AND 1,5 kV DC –  

 
Part 2: DC 

 
 

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 61936-2 has been prepared by IEC technical committee 99: Insulation co-ordination and 
system engineering and erection of electrical power installations above 1 kV AC and 1,5 kV DC. 
It is an International Standard. 

This first edition cancels and replaces the IEC TS 61936-2 published in 2015. This edition 
constitutes a technical revision. 

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) references to IEC 61936-1 updated to IEC 61936-1:2021; 
b) alignment with IEC 61936-1:2021 where required; 
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c) the scope has been improved to clarify the application of this document, including an 
improved definition of a DC installation; 

d) missing and obsolete terms and definitions have been updated including improvement of 
existing terms; 

e) added new definitions of DC system and converter unit; 
f) added symbols and abbreviated terms; 
g) expansion and improvement of the general requirements, including addition of simplified 

diagrams showing examples of VSC and LCC DC systems (Figure 1 and Figure 2); 
h)  addition of Table 1 which shows where agreements between supplier and user are needed; 
i) clause on electrical requirements has been restructured and improved; 
j) schematic diagrams for various DC system configurations and neutral point locations added 

(Figure 3); 
k) addition of new content for harmonics and new clauses for electromagnetic compatibility 

and radio interference; 
l) addition of content specific to DC installations for normal and special conditions; 
m) clause on insulation (Clause 5) has been significantly restructured and rewritten with a 

change in approach in the clauses on minimum clearances that references relevant parts of 
IEC 60071; 

n) clause on electrical equipment has been restructured and improved; 
o) clause on DC installations has been restructured and improved; 
p) clause on protection, control and auxiliary systems has been restructured and improved, 

with content added to the clause on protection systems that is specific to DC installations; 
q) clause on earthing has been restructured and improved; 
r) clause on inspection and testing has been restructured and improved, including addition of 

references specific to DC installations; 
s) Annex A has been replaced with a new Annex A (informative), where the table of rated 

insulation levels and minimum clearances in air have been replaced with a table of typical 
DC voltages and presumed switching and lightning impulse withstand voltages; 

t) tables added to Annex A showing the correlation between presumed switching and lightning 
impulse withstand voltages and minimum phase-to-earth air clearances; 

u) Annex B has been improved and references updated. 

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

Draft Report on voting 

99/413/FDIS 99/436/RVD 

 
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. 

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. 
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A list of all parts in the IEC 61936 series, published under the general title Power installations 
exceeding 1 kV AC and 1,5 kV DC, can be found on the IEC website. 

Notes concerning particular conditions in certain countries are provided in Annex G of 
IEC 61936-1: 2021. 

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. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document 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 

There are few national laws, standards and internal rules dealing with the matter coming within 
the scope of this standard, and these practices have been taken as a basis for this work. 

This part of IEC 61936 contains the minimum requirements and some additional information 
which ensures an acceptable reliability of a DC installation with nominal voltages above 1,5 kV 
DC and its safe operation. 

The publication of this document is believed to be a decisive step towards the gradual alignment 
all over the world of the practices concerning the design and erection of high voltage power 
installations. 

Particular requirements for transmission and distribution installations as well as particular 
requirements for power generation and industrial installations are included in this document. 

The relevant laws or regulations of an authority having jurisdiction take precedence. 

 

  

iTeh Standards
(https://standards.iteh.ai)

Document Preview
IEC 61936-2:2023

https://standards.iteh.ai/catalog/standards/sist/818bd766-04ff-4738-a953-cf76cb22a917/iec-61936-2-2023

https://standards.iteh.ai/catalog/standards/sist/818bd766-04ff-4738-a953-cf76cb22a917/iec-61936-2-2023


 – 10 – IEC 61936-2:2023 © IEC 2023 

POWER INSTALLATIONS EXCEEDING 1 kV AC AND 1,5 kV DC –  
 

Part 2: DC 
 
 
 

1 Scope 

This part of IEC 61936 provides, in a convenient form, requirements for the design and the 
erection of DC installations in systems with nominal voltages above 1,5 kV DC, so as to provide 
safety and proper functioning for the use intended. 

For the purpose of interpreting this document, a DC installation is considered to be one of the 
following: 

a) A converter station or DC switching station; 
b) one (or more) DC generating or storage unit(s), such as solar farms or battery storage units, 

located on a single site, the DC installation includes DC equipment and cables with all 
associated power electronics, controlgear, switchgear and all electrical auxiliary systems. 
Connections between DC generating or storage units located on different sites are excluded; 

c) DC installation erected on offshore facilities for the purpose of generation, transmission, 
distribution and/or storage of electricity; or 

d) DC transition station (between overhead lines and underground cable or between different 
sections of underground cables). 

This International Standard does not apply to the design and erection of any of the following: 

– overhead and underground lines between separate installations; 
– electric railways; 
– mining equipment and installations; 
– installations on ships according to IEC 60092 series and offshore units according to 

IEC 61892 series, which are used in the offshore petroleum industry for drilling, processing 
and storage purposes; 

– electrostatic equipment (e.g. electrostatic precipitators, spray-painting units); 
– test sites; 
– medical equipment, e.g. medical X-ray equipment; 
– valve hall or converter hall. 

This document does not apply to the requirements for carrying out live working on electrical 
installations. 

This document does not apply to the design of factory-built, type-tested thyristor valves, VSC 
valves and switchgear for which separate IEC standards exist. 
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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 60060-1, High-voltage test techniques – Part 1: General definitions and test requirements 

IEC 60071-1, Insulation co-ordination – Part 1: Definitions, principles and rules 

IEC 60071-2:2023, Insulation co-ordination – Part 2: Application guidelines 

IEC 60071-51, Insulation co-ordination – Part 5: Procedures for high voltage direct current 
(HVDC) converter stations  

IEC 60071-11, Insulation co-ordination – Part 11：Definitions, principles and rules for HVDC 
system 

IEC 60079-10-1, Explosive atmospheres – Part 10-1: Classification of areas – Explosive gas 
atmospheres 

IEC 60079-10-2, Explosive atmospheres – Part 10-2: Classification of areas – Combustible dust 
atmospheres  

IEC 60479-1, Effects of current on human beings and livestock – Part 1: General aspects 

IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60664-1, Insulation coordination for equipment within low-voltage supply systems – Part 1: 
Principles, requirements and tests 

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 TS 60815-4, Selection and dimensioning of high-voltage insulators intended for use in 
polluted conditions – Part 4: Insulators for d.c. systems 

IEC 61000-6-5:2015, Electromagnetic compatibility (EMC) – Part 6-5: Generic standards – 
Immunity for equipment used in power station and substation environment 

IEC 61936-1:2021, Power installations exceeding 1 kV AC and 1,5 kV DC – Part 1: AC  

IEC 61975, High-voltage direct current (HVDC) installations – System tests 

IEC/IEEE 60076‑57‑129, Power transformers – Part 57-129: Transformers for HVDC 
applications 

___________ 
1  IEC 60071-5 has been replaced by IEC 60071-11 and IEC 60071-12. 
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3 Terms, definitions, symbols and abbreviated terms 

3.1 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 61936-1 and the 
following apply. 

3.1.1  
electronic valve device 
indivisible electronic device for electronic power conversion or electronic power switching, 
comprising a single non-controllable or bistably controlled unidirectionally conducting current 
path 

Note 1 to entry: Typical electronic valve devices are thyristors, power rectifier diodes, power switching bipolar and 
field effect transistors and insulated-gate bipolar transistors (IGBT). 

Note 2 to entry: Two or more electronic valve devices may be integrated on a common semiconductor chip 
(examples: a thyristor and a rectifier diode in a reverse conducting thyristor, a power switching field effect transistor 
with its inverse diode) or packaged in a common case (semiconductor power module). These combinations are to be 
considered as separate electronic valve devices. 

[SOURCE: IEC 60050-551:1998, 551-14-02] 

3.1.2  
nominal DC voltage  
Udn 
<of a DC system> suitable approximate value of DC voltage used to designate or identify a 
system, expressed as the absolute value of the pole to earth voltage 

3.1.3  
highest DC voltage 
Udm 
<of a DC system> highest mean or average pole DC voltage to earth, excluding harmonics, 
commutation and dynamic overshoots, but including expected measurement tolerance, for 
which the installation is designed in respect of its insulation 

3.1.4  
DC neutral point 
common point of two monopoles forming a bipole converter or the earthed point of a monopole 
converter 

3.1.5  
DC electrode line 
electrical connection between a DC earth electrode and the DC installation 

3.1.6  
DC system 
all interconnected parts of a power system installation that is installed between and including 
the DC side windings of the interface/converter transformers at each terminal except for the 
valve hall or converter hall 

Note 1 to entry: Components connected to the AC side windings of the converter/interface transformers including 
the AC windings themselves are not considered to be part of the DC system as defined for this standard. 

3.1.7  
high voltage  
DC voltage exceeding 1 500V DC 
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3.1.8  
low voltage 
DC voltage not exceeding 1 500V DC 

3.1.9  
converter unit 
indivisible operative unit comprising all equipment between the point of connection on the AC 
side (or DC side for DC/DC converters) and the point of connection on the DC side, essentially 
one or more converters, together with converter transformers, control equipment, essential 
protective and switching devices and auxiliaries, if any, used for conversion 

3.1.10  
converter station 
part of a DC system which consists of one or more converter units including DC switchgear, DC 
fault current controlling devices, if any, installed in a single location together with buildings, 
reactors, filters, reactive power supply, control, monitoring, protective, measuring and auxiliary 
equipment 

3.1.11  
DC earth electrode 
array of conductive elements placed in the earth, or the sea, which provides a low resistance 
path between a point in the DC system and the earth and is capable of carrying continuous 
current for some extended period 

Note 1 to entry: An earth electrode may be located at a point some distance from the HVDC substation. 

Note 2 to entry: Where the electrode is placed in the sea, it may be termed as sea electrode. 

[SOURCE: IEC 60633:2019, 8.17, modified –The indication "DC" has been added to the term 
and in the definition, the words “conducting elements” have been replaced by “conductive 
elements” and “DC circuit” have been replaced by “DC system”.] 

3.1.12  
pole 
part of a DC system consisting of all the equipment in the HVDC substations and interconnecting 
transmission lines, if any, which during normal operation, exhibit a common direct voltage 
polarity with respect to earth 

[SOURCE: IEC 60633:2019, 8.5, modified – The term “HVDC system pole” has been replaced 
by “pole” and in the definition, the words “HVDC system” have been replaced by “DC system”.] 

3.1.13  
withstand voltage 
value of the test voltage to be applied under specified conditions in a withstand voltage 
test, during which a specified number of disruptive discharges is tolerated 

Note 1 to entry: The withstand voltage is designated as: 

a) conventional assumed withstand voltage, when the number of disruptive discharges tolerated is zero. It is deemed 
to correspond to a withstand probability Pw = 100 %; 

b) statistical withstand voltage, when the number of disruptive discharges tolerated is related to a 
specified withstand probability. In this document, the specified probability is Pw = 90 %. 

Note 2 to entry: In this document, the conventional assumed withstand voltages are specified for non-self-restoring 
insulation. The statistical withstand voltages are specified for self-restoring insulation.  

[SOURCE: IEC 60071-1:2019, 3.24] 
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