
No copying without NSAI permission except as permitted by copyright law.© NSAI  2019

Guidelines on the application of
I.S. EN 61936-1:2010&A1:2014, Power
installations exceeding 1 kV a.c. -
Part 1: Common rules

S.R. 61936-1:2019
Standard Recommendation

This is a free page sample. Access the full version online.



1 November, 2019

This document was published
under the authority of the NSAI
and comes into effect on:

1 Swift Square,
Northwood, Santry
Dublin 9

T +353 1 807 3800
F +353 1 807 3838
E  standards@nsai.ie

Údarás um Chaighdeáin Náisiúnta na hÉireann

W

ICS number:

T  +353 1 857 6730
F  +353 1 857 6729
W  standards.ie

I.S. xxx:              Irish Standard – national specification based on the consensus of an expert panel and
subject to public consultation.

S.R. xxx:            Standard Recommendation - recommendation based on the consensus of an expert
panel and subject to public consultation.

SWiFT xxx:        A rapidly developed recommendatory document based on the consensus of the
participants of an NSAI workshop.

29.020
29.080.01

This is a free page sample. Access the full version online.



S.R. 61936-1:2019 

1 

 Page 

1 Scope .................................................................................................................................. 25 
2 Normative references ........................................................................................................ 27 
3 Terms and definitions ........................................................................................................ 29 

 General definitions ............................................................................................................ 29 
 Definitions concerning installations................................................................................. 31 
 Definitions concerning types of installations .................................................................. 31 
 Definitions concerning safety measures against electric shock .................................... 32 
 Definitions concerning clearances ................................................................................... 32 
 Definitions concerning control and protection ................................................................ 33 
 Definitions concerning earthing ....................................................................................... 34 

4 Fundamental requirements ............................................................................................... 37 
 General ............................................................................................................................... 37 
 Electrical requirements ..................................................................................................... 39 
 Mechanical requirements .................................................................................................. 42 
 Climatic and environmental conditions ........................................................................... 44 
 Special requirements ......................................................................................................... 47 

5 Insulation ............................................................................................................................ 47 
 General ............................................................................................................................... 47 
 Selection of insulation level .............................................................................................. 48 
 Verification of withstand values ....................................................................................... 48 
 Minimum clearances of live parts ..................................................................................... 48 
 Minimum clearances between parts under special conditions ...................................... 52 
 Tested connection zones .................................................................................................. 52 

6 Equipment .......................................................................................................................... 52 
 General requirements ........................................................................................................ 52 
 Specific requirements ....................................................................................................... 53 

7 Installations ........................................................................................................................ 61 
 General requirements ........................................................................................................ 61 
 Outdoor installations of open design ............................................................................... 64 
 Indoor installations of open design .................................................................................. 66 
 Installation of prefabricated type-tested switchgear ....................................................... 66 
 Requirements for buildings .............................................................................................. 68 
 High voltage/low voltage prefabricated substations ....................................................... 71 
 Electrical installations on mast, pole and tower .............................................................. 71 

8 Safety measures ................................................................................................................ 78 
 General ............................................................................................................................... 78 
 Protection against direct contact ..................................................................................... 78 
 Means to protect persons in case of indirect contact ..................................................... 80 
 Means to protect persons working on electrical installations ........................................ 80 
 Protection from danger resulting from arc fault .............................................................. 83 
 Protection against direct lightning strokes ...................................................................... 84 
 Protection against fire ....................................................................................................... 84 
 Protection against leakage of insulating liquid and SF6 ................................................. 90 

Contents 

This is a free page sample. Access the full version online.



S.R. 61936-1:2019 

2 

 Identification and marking ................................................................................................ 91 
9 Protection, control and auxiliary systems ....................................................................... 98 

 Monitoring and control systems ....................................................................................... 98 
 DC and AC supply circuits ................................................................................................ 99 
 Compressed air systems ................................................................................................ 100 
 SF6 gas handling plants .................................................................................................. 101 
 Hydrogen handling plants ............................................................................................... 101 
 Basic rules for electromagnetic compatibility of control systems ............................... 101 

10 Earthing systems ............................................................................................................. 104 
 General ............................................................................................................................. 104 
 Fundamental requirements ............................................................................................. 104 
 Design of earthing systems ............................................................................................ 106 
 Construction of earthing systems .................................................................................. 108 
 Measurements ................................................................................................................. 108 
 Maintainability .................................................................................................................. 108 

11 Inspection and testing ..................................................................................................... 109 
 General ............................................................................................................................. 109 
 Verification of specified performances .......................................................................... 110 
 Tests during installation and commissioning ............................................................... 110 
 Trial running ..................................................................................................................... 127 

11.5 Certification ...................................................................................................................... 128 
12 Operation and maintenance manual .............................................................................. 131 
Annex A (normative)  Values of rated insulation levels and minimum clearances  based 

on current practice in some countries ........................................................................... 132 
Annex B (normative)  Method of calculating permissible touch voltages ............................... 135 
Annex C EN 61936-1:2010 - (informative)  Permissible touch voltage according IEEE 80 ..... 136 
Annex D EN 61936-1:2010 - (informative)  Earthing system design flow chart ....................... 137 
Annex E (informative)  Protection measures against direct lightning strokes ....................... 138 
E.1 General ............................................................................................................................. 138 
E.2 Shield wires ...................................................................................................................... 138 
E.3 Lightning rods ................................................................................................................. 138 
Annex G (informative)  Completion certificate > 38 kV ............................................................. 148 
 

  

This is a free page sample. Access the full version online.



S.R. 61936-1:2019 

3 

 

 

 

  

Standard Recommendation Foreword 

This Standard Recommendation was developed by NSAI ETC TC03 "Power installations exceeding 1 kV 
(1,5 kV d.c.)". 

S.R. 61936 replaces Electro-Technical Council of Ireland (ETCI) ET 103 “National Rules for Electrical 
Installations Power installations exceeding 1 kV a.c". 

Irish national guidance is contained in shaded boxes such as this one. 

For ease of reading CENELEC "COMMON MODIFICATIONS" and certain bibliographic references have 
been inserted into the main text in the relevant locations with the following prefix "EN 61936-1:2010 - ". 

In this S.R., ‘high voltage’ means any voltage exceeding 1 kV a.c. or 1,5 kV d.c. Inspection and testing 
certification guidance is contained within Clause 11. 

In Ireland the Grid Code and Distribution Code apply under S.I. No. 445/2000 - European Communities 
(Internal Market in Electricity) Regulations, 2000 [58]. System installers are obliged to comply with these. The 
Grid Code [48] is the technical document which establishes the rules governing the operation, maintenance 
and development of the transmission system and sets out the procedures for governing the actions of all 
transmission system users. The Distribution Code [49] defines the technical aspects of the working 
relationship between Distribution System Operator (DSO) and all Users of the Distribution System, to ensure 
an efficient, co-ordinated and economical system for electricity distribution. 

In Ireland the Safety, Health and Welfare at Work legislation [53] applies. 

Compliance with this Standard Recommendation does not of itself confer immunity from legal obligations. 

 

In line with international Standards practice the following representation of numbers and numerical 
values apply: 

• The decimal point is shown as a comma ( , ) throughout this Standard Recommendation. 
• Each group of three digits reading to the left or to the right of a decimal sign are separated by a 

space from the preceding digits or following digits respectively. 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
POWER INSTALLATIONS EXCEEDING 1 kV AC –  

 
Part 1: Common rules 

 
 

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. 

This Consolidated version of IEC 61936-1 bears the edition number 2.1. It consists of the second edition 
(2010-08) [documents 99/95/FDIS and 99/96/RVD] and its amendment 1 (2014-02) [documents 
99/129/FDIS and 99/131/RVD]. The technical content is identical to the base edition and its amendment. 

In this Redline version, a vertical line in the margin shows where the technical content is modified by 
amendment 1. Additions and deletions are displayed in red, with deletions being struck through. A 
separate Final version with all changes accepted is available in this publication. 

This publication has been prepared for user convenience.  
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International Standard IEC 61936-1 has been prepared by IEC technical committee 99: System 
engineering and erection of electrical power installations in systems with nominal voltages above 1 kV 
a.c. and 1,5 kV d.c., particularly concerning safety aspects. 

The main changes with respect to the previous edition are listed below: 

• new table of references for additional agreements between manufacturer/contractor/planer and 
user/orderer/owner (4.1.2)  

• addition of minimum clearances in air not standardized by IEC but based on current practice in 
some countries (Annex A)  

• deletion of nominal voltages (Table 1, Table 2, Clause 5)  
• addition of regulations for fuses (6.2.15)  
• simplification of regulations for escape routes (7.5.4)  
• deletion of special regulations for operating aisles (7.5.4)  
• modification of clearances for fire protection (Table 3)  
• modification of safety criteria for earthing systems (10.2.1)  
• modified curves of permissibly touch voltages (Figure 12, Annex B)  
• deletion of numbering of subclauses without headlines  
• change of "should" to "shall" in many cases or change of subclauses with "should" to a note 
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all the parts1 in the IEC 61936 series, under the general title Power installations exceeding 
1 kV a.c., can be found on the IEC website  

The committee has decided that the contents of the base publication and its amendment will remain 
unchanged until the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the 
data related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

The following differences exist in the countries indicated below. 

• 4.3.2: The combinations are for example: –40 °C without ice and without wind; –0 °C with ice and without wind;  –20 °C with wind. For 
special projects even value –50 °C without ice and without wind could be needed (Finland) 

• 4.4.2.2a: Even class –50 °C could be needed (Finland) 
• 6.2.4.1: It shall not be fuses in conductors from current transformers (Norway) 
• 7.2.1: Barriers for outdoor installations shall have a minimum height of 2,0 m. They shall fulfil the same requirements as the external 

fence. The minimum height of live parts behind a barrier shall be N + 300 mm with a minimum of 800 mm (Finland) 
• 7.2.2: The use of protective method obstacles is not allowed in electrical installations outside of buildings (Finland) 
• 7.2.2: Rails, chains and ropes are not allowed as obstacles (Sweden) 
• 7.2.2: The height H for outdoor installations shall be at least H = N + 2 500 mm, with a minimum of 3 000 mm (Sweden) 
• 7.2.4: The height H for outdoor installations shall be at least H = N + 2 500 mm, with a minimum of 3 000 mm (Sweden) 
• 7.2.4: The height H for outdoor installations shall be at least H = N + 2 600 mm, with a minimum of 2 800 mm (Finland) 
• 7.2.6: The height of the external fence shall be at least 2 000 mm. The local conditions of snow shall be taken into account (Finland) 
• 7.2.6: The height of the external fence shall be at least 2 500 mm (Australia) 

                                                             

1  At the time of writing, future parts are still under consideration. 
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• 7.2.6: 50 mm × 200 mm mesh is not accepted (Australia) 
• 7.2.6: Guidance regarding fence construction can be found at ENA Doc 015 (Australia) 
• 7.3: The use of indoor installations of open design is not allowed (Finland) 
• 7.3: A rail shall be of not conductive material in the colours yellow/black behind (cell) doors and openings wider than 0,5 m (Norway) 
• 7.3: Rails, chains and ropes are not allowed as obstacle (Sweden) 
• 7.4.1: Outside closed electrical operation areas equipment and cables shall either be constructed with an earthed intermediate shield 

or be protected against unintentional contact by placing out of reach. With an earthed intermediate shield, a metal enclosure for 
equipment or a screen for cables are understood (Sweden) 

• 7.5.4: Gangways longer than 10 m shall be accessible from both ends. Indoor closed restricted access areas with length exceeding 
20 m shall be accessible by doors from both ends (See IEC 60364-7-729) (Sweden) 

• 7.5.8: Installations that are difficult to evacuate like Installations in underground, in mountains, wind-power stations e.g. special 
conditions shall be imposed to secure safe evacuation in case of fire or accident (Norway) 

• 7.7: The minimum height H' of live parts above surfaces accessible to the general public shall be: 
- H' = 5 500 mm for rated voltages Um up to 24 kV  

- H' = N + 5 300 mm for rated voltages Um above 24 kV (Finland) 

• 8.2: Exposed conductive parts shall be earthed. Also extraneous conductive parts which by faults, induction, or influence could become 
live and be a hazard to persons or damage to property shall be earthed (Sweden) 

• 8.2.1.2: The minimum height of protective barriers is 2 300 mm (Finland) 
• 8.2.1.2: Rails, chains and ropes are not allowed as obstacles (Sweden) 
• 8.2.2.1: Outside closed electrical operation areas equipment and cables shall either be constructed with an earthed intermediate shield 

or be protected against unintentional contact by placing out of reach. With an earthed intermediate shield, a metal enclosure for 
equipment or a screen for cables are understood (Sweden) 

• 8.2.2.2: Rails, chains and ropes are not allowed as obstacles (Sweden) 
• 8.2.2.2: The use of protective method obstacles is not allowed in electrical installations of buildings. The use of protective method 

placing out of reach is restricted only to situations where the use of insulation or enclosures or barriers is not practicable (Finland) 
• 8.7.1: Fire rating of barriers must be a minimum fire rating of 120 minutes (Australia) 
• 8.7.2: The dimensions G1 and G2 are to be measured from the inside edge wall of any bund wall rather than the measured point 

shown in Figure 7a) and 7b) from the transformer where the bund wall is wider than the transformer (Australia) 
• 8.7.2.1: For transformers with below 1000 l special conditions are listed in FEF 2006 §4-9 (Norway) 
• 8.8.1.3: Spill containment should extend by 50 % of the height of the transformer (Australia) 
• 8.9.1: Warning signs, markings and identifications shall be in Norwegian and special cases additional marking in other language 

(Norway) 
• 10.2.1 and Annex B: Health & Safety Executive (HSE) has advised that HV earthing systems should be designed according to tolerable 

voltages based on body impedances not exceeded by 5% of the population, as given in Table 1 of IEC60479-1:2005 (UK) 
• 10.2.1: Permissible touch and step voltages in power installations shall be in accordance with the Federal law concerning electrical 

installations (High and low voltage) (SR 734.0) and the Regulations for electrical power installations (SR 743.2 StV) (Switzerland) 
• Figure 1: Rails, chains and ropes are not allowed as obstacles (Sweden) 
• Figure 7a): The dimensions G1 and G2 are to be measured from the inside edge wall of any bund wall rather than the measured point 

shown in Figure 7a) from the transformer where the bund wall is wider than the transformer (Australia) 
• Figure 7b): The dimensions G1 and G2 are to be measured from the inside edge wall of any bund wall rather than the measured point 

shown in Figure 7b) from the transformer where the bund wall is wider than the transformer (Australia) 
• Clause 10: For requirements regarding earthing refer to AS 2067, Substations and High Voltage Installations (Australia) 

The contents of the corrigendum of March 2011 have been included in this copy. 

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 

There are many 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 valid for IEC countries and some additional 
information which ensures an acceptable reliability of an installation and its safe operation. 

The publication of this standard 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 standard. 

The relevant laws or regulations of an authority having jurisdiction takes precedence. 
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POWER INSTALLATIONS EXCEEDING 1 kV AC –  
 

Part 1: Common rules 
 
 

1 Scope 
This part of IEC 61936 provides common rules for the design and the erection of electrical power 
installations in systems with nominal voltages above 1 kV a.c. and nominal frequency up to and 
including 60 Hz, so as to provide safety and proper functioning for the use intended. 

This Standard Recommendation applies to new installations and, under certain circumstances, for extensions 
to existing installations, see Clause 7.1. 

For the purpose of interpreting this standard, an electrical power installation is considered to be one 
of the following: 

a) Substation, including substation for railway power supply 

b) Electrical installations on mast, pole and tower 

 Switchgear and/or transformers located outside a closed electrical operating area 

c) One (or more) power station(s) located on a single site 

 The installation includes generators and transformers with all associated switchgear and all electrical 
auxiliary systems. Connections between generating stations located on different sites are excluded. 

d) The electrical system of a factory, industrial plant or other industrial, agricultural, commercial or public 
premises 

NOTE Requirements for installations in potentially explosive atmospheres are contained in I.S. EN 60079 [57]. 

e) Electrical installations erected on offshore platforms e.g. offshore wind power farms. 
The electrical power installation includes, among others, the following equipment: 

– rotating electrical machines; 

– switchgear; 

– transformers and reactors; 

– converters; 

– cables; 

– wiring systems; 

– batteries; 

– capacitors; 
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– earthing systems; 

– buildings and fences which are part of a closed electrical operating area; 

– associated protection, control and auxiliary systems; 

– large air core reactor. 

NOTE In general, a standard for an item of equipment takes precedence over this standard. 

This 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; 

– fluorescent lamp installations; 

– installations on ships according to IEC 60092 [34] series and offshore units according to IEC 61892 [35] 
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; 

NOTE Test sites include HV test sets. 

– medical equipment, e.g. medical X-ray equipment. 

This standard does not apply to the design of prefabricated, type-tested switchgear and high 
voltage/low voltage prefabricated substation, for which separate IEC standards exist. 

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

If not otherwise required in this standard, for low-voltage electrical installations the standard series 
IEC 60364 applies. 

 

  

For low-voltage electrical installations, unless otherwise stated in this Standard Recommendation, 
ET 101 [56] applies. 

This is a free page sample. Access the full version online.



This is a free preview.  Purchase the entire publication at the link below:

Product Page

Looking for additional Standards? Visit Intertek Inform Infostore 

Learn about LexConnect, All Jurisdictions, Standards referenced in Australian legislation

https://shop.standards.ie/en-ie/standards/s-r-61936-1-2019-1167856_saig_nsai_nsai_2779892/
https://www.intertekinform.com
https://www.intertekinform.com/en-au/regulatory-management/lexconnect-and-codeconnect/

