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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
POWER INSTALLATIONS EXCEEDING  

1 kV AC AND 1,5 kV DC –  
 

Part 1: Common rules AC 
 

FOREWORD 
1)  Th e International El ectrotechnical Commission ( IEC) i s a worldwide organization for s tandardization comprising 

al l  national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co -operation on all q uestions concerning s tandardization in the el ectrical and el ectronic f i elds. To this end and 
i n  addition to other  activities, IEC p ublishes International Standards, Technical Specifications, Technical Reports, 
Publ icly Available Sp ecifications (PAS) an d Guides (h ereafter  referred to  as  " IEC Publ ication(s)"). Their 
p reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may  p articipate in this p reparatory work. International, governmental and non-governmental organizations liaising 
wi th the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Stan dardization ( ISO) in accordance with conditions determined by agreement between the two organizations. 

2)  Th e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
co nsensus o f o pinion o n th e relevant subjects s ince each technical committee h as representation from all 
i n terested IEC National Committees. 

3)  IEC Publ ications have the form o f recommendations fo r international use and are accepted by  IEC National 
Co mmittees i n  that sense. W hile al l reasonable efforts are made to en sure th at th e technical content of IEC 
Publ ications i s  accurate, IEC cannot be h eld responsible fo r th e way  i n  wh ich th ey are used o r  for  any 
mi s interpretation by any end user. 

4)  In  o rder to  p romote i nternational un iformity, IEC National Committees undertake to  apply IEC Publications 
transparently to the maximum extent possible in their n ational and regional p ublications. Any divergence between 
an y  IEC Publication and the corresponding national or regional publication shall be c learly indicated in the latter. 

5)  IEC i tself does not p rovide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, i n  some areas, access to  IEC marks o f conformity. IEC i s  n ot responsible for any 
services carried out by independent certif ication bodies. 

6)  Al l  users should ensure that they have the l atest edition of this publication. 

7)  No  l i ability shall attach to IEC o r i ts d irectors, employees, servants o r agents i ncluding i ndividual experts and 
members o f i ts technical committees and IEC National Committees for any personal injury, property damage or 
o ther d amage o f an y n ature wh atsoever, whether d i rect o r  i ndirect, o r fo r costs ( including l egal fees) and 
exp enses ar i sing o ut o f th e p ublication, use o f, o r  rel i ance up on, th is IEC Publ ication o r  an y  o ther IEC 
Publ ications. 

8)  Atten tion i s d rawn to th e No rmative references c ited i n this p ublication. Use o f th e referenced p ublications is 
i n dispensable for the correct application of this publication. 

9)  Atten tion is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
r i ghts. IEC shall not be held responsible for identifying any or all such patent rights. 

This commented version (CMV) of the official  standard IEC 61936-1:2021 edition 3.0 
al lows the user to identi fy the changes made to the previous IEC 61936-1:2010+AMD1: 
2014 CSV edition 2.1.  Futhermore,  comments from IEC TC 99 experts are provided to 
explain the reasons of the most relevant changes.  

A vertical  bar appears in the margin wherever a change has been made.  Additions are in 
green text,  deletions are in strikethrough red text.  Experts' comments are identi fied by a 
blue-background number.  Mouse over a number to display a pop-up note with the 
comment.  

This publ ication contains the CMV and the official  standard.  The ful l  l ist of comments is 
avai lable at the end of the CMV. 
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Internat ional Standard  IEC 61936-1 has been p repared  by  IEC technical committee 99:  
Insulat ion co -ordination and  system eng ineering of  high vo ltage elec t rical power ins tal lations 
above 1,0 kV AC and  1,5 kV DC. 

This  third  ed it ion cancels  and  rep laces the second  ed it ion pub lished in 2010 and  
Amendment  1:2014. This  ed it ion constitutes a technical rev ision.   

This  ed it ion inc ludes the f ol lowing s ignif icant technical changes with respect to  the p revious 
ed it ion: 

a) int roduction has been rewrit ten to ref lect  the s tatus when this  document  is  p roduced; 
b ) the scope has been improved to  c larify  the applicat ion of  this document ; 
c ) miss ing and  obsolete terms and  def initions have been updated inc luding imp rovement of  

ex is t ing terms;  
d ) Tab le 1 has been updated where ag reements between supplier and  user are needed ; 
e) requirements o f  elec tromagnetic compatibil ity  have been c larif ied; 
f ) insulat ion coordination c lause (Clause 5) has imp roved wo rding f or better c larity and  the 

technical content  has an updated coo rdination to  the lates t  vers ions o f  the insulation 
coo rdinat ion s tandards; 

g ) wo rd ing regarding elec trical equipment has been imp roved and  made c learer; 
h) subc lause for f uses has been imp roved and  rewo rded; 
i) requirements have been added f o r labelling when mult ip le sources are required  to  be 

d isconnected; 
j) miss ing requirements f or GIS have been reint roduced; 
k ) subc lause regarding vent ilation (HVAC) has been imp roved; 
l) f igures in Clause 7 have been updated and  moved to  the corresponding subclause; 
m) requirements f o r t ransformer ins tal lations have been imp roved inc luding ad jus tment of  

ed ito rial typing-errors ; 
n) c lause on p ro tect ion, automat ion and  aux il iary sys tems has been res truc tured and  

imp roved; 
o ) p ro tect ion agains t l ightning s trokes has been extended;  
p ) c larif ication o f  content due to  the d is t inction between erect ion (and  p roviding elec t rical 

saf ety f or the intended use o f  the elec t rical power ins tallation) and  subsequent ac t ivities 
such as  maintenance and  repair with safe wo rking p rocedures; 

q ) where no  p rov incial, nat ional o r reg ional regulat ions are availab le f o r saf e wo rking  
p rocedures, an inf ormat ive guideline is p rovided in Annex  F.  This  rep laces the former parts 
o f  Figure 3 in Clause 7.  

The tex t  o f  this Internat ional Standard is  based on the f ol lowing documents: 

FDIS Rep ort on voting 

99/311/FDIS 99/316/RVD 

 
Full inf o rmat ion on the vo t ing f or i ts  approval can be f ound in the repo rt  on vo t ing ind icated in 
the above tab le. 

The language used f or the development  of  this Internat ional Standard is  Eng lish. 

This  document  was d raf ted in acco rdance with ISO/IEC D irec tives, Part  2,  and  developed in 
acco rdance with ISO/IEC D irectives,  Part 1 and  ISO/IEC D irectives, IEC Supplement , available 
at  www. iec .ch/members_experts/ refdocs. The main document types developed by IEC are 
described in g reater detail  at  www. iec .ch/standardsdev/publicat ions. 

http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
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A l is t  o f  al l  parts in the IEC 61936 series ,  published under the general t i t le Power ins tal lations 
exceeding 1 kV AC and 1,5 kV DC,  can be f ound on the IEC webs ite.  

A document on p rinc iples to  be observed in the p reparat ion o f  safety  publicat ions regarding 
high vo ltage ins tal lat ions is  current ly under development (IEC TS 61936-0).  

The committee has dec ided that  the contents of  this document  wil l  remain unchanged unt il  the 
s tab ili ty date ind icated on the IEC webs ite under webstore.iec.ch in the data related  to  the 
spec if ic document. At  this date,  the document wil l  be  

• reconf irmed,  

• withd rawn,  

• rep laced by a rev ised ed ition,  o r 

• amended .  
 
The reader's  at tention is d rawn to the fact that  Annex G l ists al l of  the " in-some-country"  clauses 
on d if fering p rac tices of  a less  permanent nature relat ing to the sub jec t of  this  document . 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publ ication indicates 
that i t contains colours which are considered to be useful for the correct understanding 
of i ts contents.  Users should therefore print this document using a colour printer.  

 

  

https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

This  part  o f  IEC 61936 contains the minimum requirements  f o r the des ign, erec t ion,  and  
verif ication o f  high voltage power ins tal lations g reater than 1 kV AC. The rules  are intended  to 
p rov ide f or the safety of  persons, l ivestock and  p roperty against  dangers and  damage which 
may arise in the reasonable use o f  such elec trical ins tal lat ions and  to  p rovide for the p roper 
f unct ioning o f  those ins tal lat ions. 

There are many p rovincial, nat ional and regional laws, s tandards and internal rules dealing with 
the mat ter coming within the scope of  this  document regarding high voltage power ins tal lations. 
These p rac t ices have been taken as a bas is  for this wo rk . 

This  part  o f  IEC 61936 contains the minimum requirements valid f or IEC countries and  some 
add it ional inf ormation which ensures an accep table rel iab il ity  o f  an ins tal lat ion and  its  safe 
operat ion.  

The pub licat ion of  this s tandard is believed to be a dec isive s tep towards the gradual al ignment 
al l  over the wo rld  o f  the p rac tices concerning the des ign and  erec t ion of  high vo ltage power 
ins tal lations. 

This  third  ed it ion of  IEC 61936-1,  f irst  published in 2001, fol lows wo rldwide feedback to improve 
c larity . It  continues the ef fort to towards the al ignment al l  over the wo rld of  p ractices concerning 
the des ign and  erec t ion of  high voltage power ins tal lations. 

Part icular requirements f or t ransmission and  d is t ribution ins tallations,  as  well as  part icular 
requirements f or power generation and  industrial installations,  are inc luded in this  document. 

The relevant  laws o r regulat ions o f  an autho rity hav ing jurisdic tion takes p recedence.  

While nat ional s tandards and  regulat ions take p recedence, jurisdictions may elec t to adopt the 
requirements o f  this document. 
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POWER INSTALLATIONS EXCEEDING  
1 kV AC AND 1,5 kV DC –  

 
Part 1: Common rules AC 

 
 
 

1 Scope 

This  part  o f  IEC 61936 p rov ides common rules  requirements f or the des ign and  the erection of  
elec t rical power ins tallations in systems with nominal voltages above exceeding 1 kV AC and  
nominal f requency up  to and inc luding 60 Hz,  so  as  to p rovide safety and  p roper functioning for 
the use intended. 

Fo r the purpose o f  interpreting this document , an elec t rical power ins tal lation is  considered to  
be one o f  the f ol lowing: 

a) substation, inc luding substation f or rai lway power supply ; 
b ) elec t rical power ins tal lations on mast ,  po le and  tower,  switchgear and /or t ransformers 

located outside a c losed elec trical operating area;  
c ) one (o r mo re) power s tat ion(s) located on a s ing le s ite,  the elec t rical power ins tallation 

inc ludes generato rs and  t ransformers with al l  associated switchgear and  all  elec t rical 
aux il iary  systems.  Connections between generating s tations located on d if ferent s ites are 
exc luded; 

d ) the elec t rical sys tem of  a factory,  industrial plant or other industrial, agricultural, commercial 
o r pub lic p remises; 

e) elec t rical power ins tallations  erec ted on o f fshore p latforms f aci li ties  f or the purpose of  
generat ion,  t ransmission,  d is tribution and /or s torage of  elec t ricity e.g . of fshore wind  power 
f arms;  1 

f ) t rans it ion towers/poles (between overhead l ines and  underground l ines).  2 

The elec t rical power ins tal lation inc ludes, among o thers , the f ollowing equipment : 

– ro tat ing elec trical machines ; 
– switchgear; 
– t ransf ormers and  reactors; 
– converters ; 
– cab les ; 
– wiring  sys tems; 
– bat teries; 
– capac itors; 
– earthing  systems;  
– build ings and  f ences which are part  o f  a c losed elec t rical operating area;  
– assoc iated p rotec tion,  control and  aux il iary  systems;  
– large air co re reacto r. 

NOTE 1 In  g eneral, a s tandard for an i tem o f equipment standards take precedence over the requirements of this 
d o cument. 

This  document does no t apply to the des ign and  erec t ion of  any o f  the f ollowing: 

– overhead  and  underground l ines between separate elec trical power ins tal lat ions; 



IEC 61936-1:2021 CMV © IEC 2021 – 13 –  

– elec t ric  elect rified rai lway t racks and  ro l ling s tock;  3 
– mining  equipment and  ins tal lations; 
– f luo rescent lamp ins tal lat ions;  
– ins tal lations on ships  according to  IEC 60092 (al l  parts ) and  o f fshore units  acco rding to  

IEC 61892 (al l  parts ), which are used  in the o f fshore petro leum industry f o r d ri l ling, 
p rocessing and  s torage purposes; 

– elec t rostatic equipment (e.g . elec trostat ic p rec ipitators, sp ray-paint ing units); 
– tes t  s ites; 
– med ical equipment, e.g . med ical X-ray  equipment. 

This  document does no t app ly  to  the des ign of  p refabricated, type-tes ted switchgear and  high 
vo ltage/low vo ltage p refabricated substat ion, f or which separate IEC s tandards ex ist. 

NOTE 2 Th e scope o f this document does not apply to i nclude the requirements for carrying out live working on 
el ec trical power installations.  4 

NOTE 3 Th e scope of this document considers safety requirements for HV i nstallations and the i nfluences of HV 
i n stallat ions on LV installations. If not otherwise required in this standard, For low-voltage electrical installations up 
to  1 kV, IEC 60364 (all par ts) applies. 

2 Normative references 

The f o l lowing documents are referred to in the text  in such a way that some or al l  of their content 
const itutes  requirements of  this document. Fo r dated references, only the ed it ion c ited applies. 
Fo r undated  ref erences, the lates t  ed it ion o f  the ref erenced document (inc lud ing any 
amendments) app lies . 

IEC 60034-1,  Rotat ing elec t rical machines – Part  1:  Rat ing and performance 

IEC 60034-3,  Rotat ing elec t rical machines – Part  3:  Spec if ic requirements  for synchronous 
generators  driven by  s team turbines or combust ion gas turbines  

IEC 60060-1,  High-voltage tes t techniques – Part  1:  General def init ions  and tes t  requirements 

IEC 60071-1:2019,  Insulation co-ordinat ion – Part  1:  Def init ions, princ iples and rules   

IEC 60071-2:1996,  Insulation co-ordinat ion – Part  2:  Application guidelines  

IEC 60076 (al l  parts ),  Power t ransformers 

IEC 60076-2:1993,  Power t ransformers – Part  2:  Temperature rise 

IEC 60076-11,  Power t ransformers – Part  11:  Dry-type t ransformers 

IEC 60079-0,  Explos ive atmospheres – Part  0:  Equipment  – General requirements  

IEC 60079-10-1,  Explos ive atmospheres – Part  10-1:  Class if ication of  areas – Explos ive gas 
atmospheres  

IEC 60079-10-2,  Explos ive atmospheres – Part  10-2:  Class if icat ion of  areas – Combust ible 
Explos ive dust atmospheres  

IEC 60255 (al l  parts ),  Measuring relays and protec t ion equipment   
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IEC 60331-1,  Tests  for elec t ric cables  under f ire condit ions – Circuit  integrity – Part  1:  Test  
method for f ire with shock at  a temperature of  at  least  830 °C for cables  of  rated voltage up to 
and inc luding 0,6/1,0 kV and with an overall  diameter exceeding 20 mm  

IEC 60331-21,  Tests  for elec t ric cables  under f ire condit ions – Circuit  integrity – Part  21:  
Procedures and requirements  – Cables  of  rated voltage up to and inc luding 0,6/1,0 kV  

IEC 60332 (al l  parts ),  Tests on elec t ric and opt ical f ibre cables  under f ire condit ions 

IEC 60364 (al l  parts ),  Low-voltage elec trical ins tal lations 

IEC/TS 60479-1:20052018,  Effects of  current on human beings and l ives tock – Part  1:  General 
aspects  

IEC 60529,  Degrees of  protec t ion prov ided by  enc losures (IP Code) 

IEC 60617,  Graphical symbols for diagrams  

IEC 60721-2-6,  Class if icat ion of  env ironmental conditions – Part  2-6:  Env ironmental conditions 
appearing in nature – Earthquake v ibration and shock  

IEC 60721-2-7,  Class if icat ion of  env ironmental conditions – Part  2-7:  Env ironmental conditions 
appearing in nature.  Fauna and f lora  

IEC 60754 (al l  parts ),  Test on gases evolved during combust ion of  materials  f rom cables  

IEC 60754-1,  Test  on gases evolved during combust ion of  materials  f rom cables  – Part  1:  
Determinat ion of  the amount  of  halogen ac id gas  

IEC 60754-2,  Test  on gases evolved during combust ion of  elec t ric cables  – Part  2:  
Determinat ion of  degree of  ac idity of  gases evolved during the combust ion of  materials taken 
f rom elec tric  cables  by  measuring pH and conduct ivity 

IEC TS 60815-1,  Select ion and dimens ioning of  high-voltage insulators  intended for use in 
polluted condit ions – Part  1:  Def init ions,  information and general princ iples 

IEC TS 60815-2,  Select ion and dimens ioning of  high-voltage insulators  intended for use in 
polluted condit ions – Part  2:  Ceramic  and glass  insulators  for a.c . sys tems 

IEC TS 60815-3,  Select ion and dimens ioning of  high-voltage insulators  intended for use in 
polluted condit ions – Part  3:  Polymer insulators  for a.c . systems 

IEC 60826,  Design criteria of  overhead t ransmission l ines 

IEC 60865-1,  Short -c ircuit currents – Calculat ion of  ef fec ts – Part  1:  Def initions and calculation 
methods 

IEC 60909 (al l  parts ),  Short -circuit currents in three-phase a.c.  sys tems  

IEC 60949,  Calculat ion of  thermally permissible short -circuit currents, tak ing into account non-
adiabat ic  heat ing ef fects 

IEC TR 61000-5-2,  Electromagnet ic compat ibil ity (EMC) – Part  5:  Ins tal lation and mit igation 
guidelines – Sect ion 2:  Earthing and cabling 
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IEC 61034-1,  Measurement  of  smoke dens ity  of  cables  burning under def ined condit ions – 
Part  1:  Test  apparatus  

IEC 61082-1,  Preparat ion of  documents  used in elec t rotechnology – Part  1:  Rules  

IEC 61100,  Class if ication of  insulating l iquids  according of  f ire-point and net  calori f ic value 

IEC 61140,  Protec t ion against elec tric shock – Common aspects for ins tal lat ion and equipment 

IEC 61219,  Live work ing – Earthing or earthing and short -c ircuiting equipment  us ing lances as  
a short -c ircuiting dev ice – Lance earthing  

IEC 61230,  Live work ing – Portable equipment  for earthing or earthing and short -c ircuiting  

IEC 61243 (al l  parts ),  Live work ing – Voltage detec tors 

IEC TS 61463,  Bushings – Seismic  qualification 

IEC 62271-1:20072017,  High-voltage switchgear and controlgear – Part  1:  Common 
spec if ications  for alternat ing current  switchgear and controlgear 
Amendment  1:2011   

IEC 62271-200,  High-voltage switchgear and controlgear – Part  200:  AC metal-enc losed 
switchgear and controlgear for rated voltages above 1 kV and up to and inc luding 52 kV  

IEC 62271-201,  High-voltage switchgear and controlgear – Part  201:  AC solid-insulation 
enc losed switchgear and controlgear for rated voltages above 1 kV and up to and inc luding 
52 kV  

IEC 62271-202,  High-voltage switchgear and controlgear – Part  202:  High-voltage/ low-voltage 
prefabricated substation 

IEC 62271-203,  High-voltage switchgear and controlgear – Part  203:  Gas-insulated metal-
enc losed switchgear for rated voltages above 52 kV  

IEC 62271-206,  High-voltage switchgear and controlgear – Part  206:  Voltage presence 
indicat ing sys tems for rated voltages above 1 kV and up to and inc luding 52 kV 

IEC 62271-207,  High-voltage switchgear and controlgear – Part  207:  Seismic  qualif icat ion for 
gas-insulated switchgear assemblies for rated voltages above 52 kV  

IEC TR 62271-300,  High-voltage switchgear and controlgear – Part  300:  Seismic qualification 
of  alternat ing current  c ircuit-breakers 

IEC/TR 62271-303,  High-voltage switchgear and controlgear – Part  303:  Use and handling of  
sulphur hexaf luoride (SF6) 

IEC 62305 (al l  parts ),  Protection agains t l ightning 

IEC 62305-4,  Protec t ion agains t  l ightning – Part  4:  Elec trical and elec t ronic sys tems within 
s t ruc tures 

IEC 82079-1,  Preparat ion of  ins t ruc tions for use – Struc turing, content and presentat ion – 
Part  1:  General princ iples and detailed requirements 
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IEC/IEEE 82079-1,  Preparat ion of  informat ion for use (inst ruc tions for use) of products – Part  1:  
Princ iples and general requirements  

IEC Guide 107,  Electromagnetic compat ibil ity – Guide to the draf t ing of  elec t romagnetic 
compat ibi li ty publications 

ISO/IEC Guide 51,  Safety  aspects – Guidelines for their inc lusion in s tandards 

ISO 1996-1,  Acoust ics – Descript ion, measurement and assessment of  env ironmental noise – 
Part  1:  Bas ic  quant it ies and assessment-procedures 

IEEE 80,  Guide for safety  in AC substation grounding  

IEEE 980,  Guide for containment  and control of  oi l  spi l ls in substations  

Of f icial Journal o f  the European Communit ies,  No .  C 62/23 dated  28.2.1994:  Interpretative 
document,  Essential requirements No.  2,  “safety in case of  f ire” 

3 Terms and definitions 

For the purposes o f  this document, the f ol lowing terms and  def init ions apply. 

ISO and  IEC maintain termino logical databases f or use in s tandardization at  the f o l lowing 
add resses:   

• IEC Elec tropedia: available at  ht tp://www.elec tropedia.org/  

• ISO Online b rowsing p latform: available at  ht tp:/ /www. iso.org/obp 

3.1 General  definitions  

3.1.1  
electrical  equipment 
i tem used  f or such purposes as  generat ion,  conversion, t ransmission, d istribut ion o r ut i l ization 
o f  elec t ric energy,  such as  elec t ric  machines,  t ransf ormers,  switchgear and  contro lgear, 
measuring  ins truments, p rotective devices, wiring  systems,  current-using equipment 

[SOURCE: IEC 60050-826:2004,  826-16-01,  mod if ied – In the term, "elec t ric" has been 
rep laced by "electrical" .] 

3.1.2  
nominal  value 
value o f  a quant ity used  to designate and  identify a component, dev ice,  equipment o r system 

[SOURCE: IEC 60050-151:2001,  151-16-09,  mod if ied – The no te has been removed .] 

3.1.3  
nominal  voltage of a system 
suitab le approximate value of  voltage used to  designate o r ident ify  a sys tem 

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

3.1.3  
rated value 
value o f  a quant ity used  for specification purposes, es tablished for a spec if ied set  of  operating 
cond itions o f  a component, dev ice,  equipment, o r system 

http://www.iso.org/obp


IEC 61936-1 
Edition 3.0 2021-07 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Power installations exceeding 1 kV AC and 1,5 kV DC – 
Part 1: AC 

Installations électriques de puissance de tension supérieure à 1 kV en courant 
alternatif et 1,5 kV en courant continu –  
Partie 1: Courant alternatif  

IE
C

 6
19

36
-1

:2
02

1-
07

(e
n-

fr)
 

® 
 

colour
inside



 – 2 – IEC 61936-1:2021 © IEC 2021 

CONTENTS 

FOREWORD ........................................................................................................................... 8 
INTRODUCTION ................................................................................................................... 11 
1 Scope ............................................................................................................................ 12 
2 Normative references .................................................................................................... 13 
3 Terms and definitions .................................................................................................... 15 

3.1 General definitions ................................................................................................ 15 
3.2 Definitions concerning electrical power installations .............................................. 17 
3.3 Definitions concerning types of electrical power installations................................. 18 
3.4 Definitions concerning safety measures against electric shock .............................. 18 
3.5 Definitions concerning clearances ......................................................................... 19 
3.6 Definitions concerning control and protection ........................................................ 21 
3.7 Definitions concerning earthing ............................................................................. 21 

4 Fundamental requirements ............................................................................................ 25 
4.1 General ................................................................................................................. 25 

4.1.1 General requirements .................................................................................... 25 
4.1.2 Agreements between supplier and user ......................................................... 26 

4.2 Electrical requirements ......................................................................................... 28 
4.2.1 Methods of neutral earthing ........................................................................... 28 
4.2.2 Voltage classification ..................................................................................... 28 
4.2.3 Current in normal operation ........................................................................... 28 
4.2.4 Short-circuit current ....................................................................................... 28 
4.2.5 Rated frequency ............................................................................................ 29 
4.2.6 Corona .......................................................................................................... 29 
4.2.7 Electric and magnetic fields ........................................................................... 29 
4.2.8 Overvoltages ................................................................................................. 30 
4.2.9 Harmonics ..................................................................................................... 30 
4.2.10 Electromagnetic compatibility ........................................................................ 30 

4.3 Mechanical requirements ...................................................................................... 30 
4.3.1 General ......................................................................................................... 30 
4.3.2 Tension load .................................................................................................. 31 
4.3.3 Erection load ................................................................................................. 31 
4.3.4 Ice load ......................................................................................................... 31 
4.3.5 Wind load ...................................................................................................... 31 
4.3.6 Switching forces ............................................................................................ 31 
4.3.7 Short-circuit forces ........................................................................................ 31 
4.3.8 Loss of conductor tension .............................................................................. 31 
4.3.9 Seismic loads ................................................................................................ 31 
4.3.10 Dimensioning of structures ............................................................................ 32 

4.4 Climatic and environmental conditions .................................................................. 32 
4.4.1 General ......................................................................................................... 32 
4.4.2 Normal conditions .......................................................................................... 32 
4.4.3 Special conditions ......................................................................................... 34 

4.5 Particular requirements ......................................................................................... 35 
4.5.1 Effects of small animals and micro-organisms................................................ 35 
4.5.2 Noise level ..................................................................................................... 35 
4.5.3 Transport ....................................................................................................... 35 



IEC 61936-1:2021 © IEC 2021 – 3 –  

5 Insulation ....................................................................................................................... 35 
5.1 General ................................................................................................................. 35 
5.2 Selection of insulation level................................................................................... 36 

5.2.1 General ......................................................................................................... 36 
5.2.2 Consideration of methods of neutral earthing ................................................. 36 
5.2.3 Consideration of rated withstand voltages ...................................................... 36 

5.3 Verification of withstand values ............................................................................. 36 
5.4 Minimum clearances of live parts .......................................................................... 37 

5.4.1 General ......................................................................................................... 37 
5.4.2 Minimum clearances in voltage range I .......................................................... 37 
5.4.3 Minimum clearances in voltage range II ......................................................... 37 

5.5 Minimum clearances between parts under special conditions ................................ 40 
5.6 Tested connection zones ...................................................................................... 40 

6 Electrical equipment ...................................................................................................... 40 
6.1 General requirements ........................................................................................... 40 

6.1.1 Electrical equipment safety ............................................................................ 40 
6.1.2 User safety .................................................................................................... 40 

6.2 Specific requirements ........................................................................................... 41 
6.2.1 Switching devices .......................................................................................... 41 
6.2.2 Power transformers and reactors ................................................................... 41 
6.2.3 Prefabricated type-tested switchgear ............................................................. 42 
6.2.4 Instrument transformers ................................................................................. 42 
6.2.5 Surge arresters .............................................................................................. 43 
6.2.6 Capacitors ..................................................................................................... 43 
6.2.7 Line traps ...................................................................................................... 44 
6.2.8 Insulators ...................................................................................................... 44 
6.2.9 Insulated cables ............................................................................................ 44 
6.2.10 Conductors and accessories .......................................................................... 47 
6.2.11 Rotating electrical machines .......................................................................... 47 
6.2.12 Generating units ............................................................................................ 48 
6.2.13 Generating unit main connections .................................................................. 48 
6.2.14 Static converters ............................................................................................ 48 
6.2.15 Fuses ............................................................................................................ 49 
6.2.16 Electrical and mechanical interlocking ........................................................... 49 

7 Electrical power installations ......................................................................................... 49 
7.1 General ................................................................................................................. 49 

7.1.1 Common requirements ................................................................................... 49 
7.1.2 Circuit arrangement ....................................................................................... 50 
7.1.3 Documentation .............................................................................................. 51 
7.1.4 Transport routes ............................................................................................ 51 
7.1.5 Aisles and access areas ................................................................................ 52 
7.1.6 Lighting ......................................................................................................... 53 
7.1.7 Operational safety ......................................................................................... 53 
7.1.8 Labelling ........................................................................................................ 53 

7.2 Outdoor electrical power installations of open design ............................................ 53 
7.2.1 General ......................................................................................................... 53 
7.2.2 Protective barrier clearances ......................................................................... 54 
7.2.3 Protective obstacle clearances ...................................................................... 54 
7.2.4 Boundary clearances ..................................................................................... 55 



 – 4 – IEC 61936-1:2021 © IEC 2021 

7.2.5 Minimum height over access area .................................................................. 56 
7.2.6 Clearances to buildings ................................................................................. 57 
7.2.7 External fences or walls and access doors .................................................... 59 

7.3 Indoor electrical power installations of open design .............................................. 59 
7.4 Installation of prefabricated type-tested switchgear ............................................... 60 

7.4.1 General ......................................................................................................... 60 
7.4.2 Additional requirements for gas-insulated metal-enclosed switchgear ............ 60 

7.5 Requirements for buildings ................................................................................... 62 
7.5.1 General ......................................................................................................... 62 
7.5.2 Structural provisions ...................................................................................... 62 
7.5.3 Rooms for switchgear .................................................................................... 63 
7.5.4 Maintenance and operating areas .................................................................. 63 
7.5.5 Doors ............................................................................................................ 63 
7.5.6 Draining of insulating liquids .......................................................................... 64 
7.5.7 Heating, ventilation and air conditioning (HVAC) ............................................ 64 
7.5.8 Buildings which require special consideration ................................................ 65 

7.6 High voltage/low voltage prefabricated substations ............................................... 65 
7.7 Electrical power installations on mast, pole and tower ........................................... 65 

8 Safety measures ............................................................................................................ 65 
8.1 General ................................................................................................................. 65 
8.2 Protection against direct contact ........................................................................... 66 

8.2.1 General ......................................................................................................... 66 
8.2.2 Measures for protection against direct contact ............................................... 66 
8.2.3 Protection requirements ................................................................................. 67 

8.3 Means to protect persons in case of indirect contact ............................................. 68 
8.4 Means to protect persons working on or near electrical power installations ........... 68 

8.4.1 General ......................................................................................................... 68 
8.4.2 Electrical equipment for isolating installations or apparatus ........................... 68 
8.4.3 Devices to prevent reclosing of isolating devices ........................................... 69 
8.4.4 Devices for determining the de-energized state ............................................. 69 
8.4.5 Devices for earthing and short-circuiting ........................................................ 69 
8.4.6 Equipment acting as protective barriers against adjacent live parts ............... 70 
8.4.7 Storage of personal protection equipment ...................................................... 71 

8.5 Protection from danger resulting from arc fault ...................................................... 71 
8.6 Protection against direct lightning strokes ............................................................. 71 
8.7 Protection against fire ........................................................................................... 72 

8.7.1 General ......................................................................................................... 72 
8.7.2 Transformers, reactors .................................................................................. 73 
8.7.3 Cables ........................................................................................................... 79 
8.7.4 Other equipment with flammable liquid .......................................................... 79 

8.8 Protection against leakage of insulating liquid and SF6 ......................................... 80 

8.8.1 Insulating liquid leakage and subsoil water protection .................................... 80 
8.8.2 SF6 leakage .................................................................................................. 82 

8.8.3 Failure with loss of SF6 and its decomposition products ................................ 83 

8.9 Identification and marking ..................................................................................... 83 
8.9.1 General ......................................................................................................... 83 
8.9.2 Information plates and warning plates ............................................................ 84 
8.9.3 Electrical hazard warning ............................................................................... 84 



IEC 61936-1:2021 © IEC 2021 – 5 –  

8.9.4 Electrical power installations with incorporated capacitors ............................. 84 
8.9.5 Emergency signs for emergency exits ............................................................ 84 
8.9.6 Cable identification marks .............................................................................. 84 

9 Protection, automation and auxiliary systems ................................................................ 84 
9.1 Protection systems................................................................................................ 84 
9.2 Automation systems .............................................................................................. 85 
9.3 Auxiliary systems .................................................................................................. 86 

9.3.1 AC and DC supply circuits ............................................................................. 86 
9.3.2 Compressed air systems ................................................................................ 87 
9.3.3 SF6 gas handling plants ................................................................................ 88 

9.3.4 Hydrogen handling plants .............................................................................. 88 
9.4 Basic rules for electromagnetic compatibility of control systems ............................ 88 

9.4.1 General ......................................................................................................... 88 
9.4.2 Electrical noise sources in electrical power installations ................................ 89 
9.4.3 Measures to be taken to reduce the effects of high frequency 

interference ................................................................................................... 89 
9.4.4 Measures to be taken to reduce the effects of low frequency 

interference ................................................................................................... 89 
9.4.5 Measures related to the selection of electrical equipment .............................. 90 
9.4.6 Other possible measures to reduce the effects of interference ....................... 91 

10 Earthing systems ........................................................................................................... 91 
10.1 General ................................................................................................................. 91 
10.2 Fundamental requirements .................................................................................... 91 

10.2.1 Safety criteria ................................................................................................ 91 
10.2.2 Functional requirements ................................................................................ 92 
10.2.3 High and low voltage earthing systems .......................................................... 92 

10.3 Design of earthing systems ................................................................................... 93 
10.3.1 General ......................................................................................................... 93 
10.3.2 Power system faults....................................................................................... 94 
10.3.3 Lightning and transient overvoltages.............................................................. 94 

10.4 Construction work on earthing systems ................................................................. 95 
10.5 Measurements ...................................................................................................... 95 
10.6 Maintainability ....................................................................................................... 95 

10.6.1 Inspections .................................................................................................... 95 
10.6.2 Measurements ............................................................................................... 95 

11 Inspection and testing .................................................................................................... 96 
11.1 General ................................................................................................................. 96 
11.2 Verification of specified performances ................................................................... 96 
11.3 Tests during installation and commissioning ......................................................... 97 
11.4 Trial running ......................................................................................................... 97 

12 Operation and maintenance manual .............................................................................. 97 
Annex A (informative)  Values of rated insulation levels and minimum clearances 
based on current practice in some countries ......................................................................... 98 
Annex B (normative)  Method of calculating permissible touch voltages .............................. 101 
Annex C (normative)  Permissible touch voltage according to IEEE 80 ................................ 102 
Annex D (normative)  Earthing system design flow chart ..................................................... 103 
  



 – 6 – IEC 61936-1:2021 © IEC 2021 

Annex E (informative)  Protection measures against direct lightning strokes ....................... 104 
E.1 General ............................................................................................................... 104 
E.2 Shield wires ........................................................................................................ 104 
E.3 Lightning rods ..................................................................................................... 104 

Annex F (informative)  Considerations of design for safe working ....................................... 107 
Annex G (informative)  List of notes concerning particular conditions in certain 
countries ............................................................................................................................. 109 
Bibliography ........................................................................................................................ 115 
 
Figure 1 – Minimum approach distance for transport within closed electrical operating 
areas .................................................................................................................................... 52 
Figure 2 – Protection against direct contact by protective barriers or protective 
obstacles within closed electrical operating areas ................................................................. 55 
Figure 3 – Boundary distances and minimum height at the external fence/wall ...................... 56 
Figure 4 – Minimum heights within closed electrical operating areas ..................................... 57 
Figure 5 – Approaches with buildings within closed electrical operating areas ...................... 58 
Figure 6 – Separating walls between transformers ................................................................ 75 
Figure 7 – Fire protection between transformer and building ................................................. 77 
Figure 8 – Example for small transformers without gravel layer and catchment tank ............. 80 
Figure 9 – Sump with integrated catchment tank ................................................................... 81 
Figure 10 – Sump with separate catchment tank ................................................................... 82 
Figure 11 – Sump with integrated common catchment tank ................................................... 82 
Figure 12 – Permissible touch voltage UTp ........................................................................... 95 

Figure C.1 – Permissible touch voltage UTp according to IEEE 80 ...................................... 102 

Figure E.1 – Single shield wire ............................................................................................ 105 
Figure E.2 – Two shield wires ............................................................................................. 105 
Figure E.3 – Single lightning rod ......................................................................................... 106 
Figure E.4 – Two lightning rods .......................................................................................... 106 
Figure F.1 – Working clearances within closed electrical operating areas ........................... 108 
 
Table 1 – References to subclauses where agreement between supplier and user is 
required ................................................................................................................................ 27 
Table 2 – Minimum clearances in air – Voltage range I (1 kV < Um ≤ 245 kV) ....................... 38 

Table 3 – Minimum clearances in air – Voltage range II (Um > 245 kV) ................................. 39 

Table 4 – Guide values for outdoor transformer clearances .................................................. 74 
Table 5 – Minimum requirements for the installation of indoor transformers .......................... 78 
Table 6 – Minimum requirements for interconnection of low-voltage and  high-voltage 
earthing systems based on EPR limits .................................................................................. 93 
Table A.1 – Values of rated insulation levels and minimum clearances in air for 
1 kV < Um ≤ 245 kV for highest voltage for installation Um not standardized by the IEC  
based on current practice in some countries ......................................................................... 98 
Table A.2 – Values of rated insulation levels and minimum clearances in air  for 
1 kV < Um ≤ 245 kV for highest voltage for installation Um not standardized by the IEC 
based on current practice in some countries ......................................................................... 99 



IEC 61936-1:2021 © IEC 2021 – 7 –  

Table A.3 – Values of rated insulation levels and minimum clearances in air  for 
Um > 245 kV for highest voltages for installation Um not standardized by the IEC  
based on current practice in some countries ....................................................................... 100 
  



 – 8 – IEC 61936-1:2021 © IEC 2021 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
POWER INSTALLATIONS EXCEEDING  

1 kV AC AND 1,5 kV DC –  
 

Part 1: AC 
 

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. 

International Standard IEC 61936-1 has been prepared by IEC technical committee 99: 
Insulation co-ordination and system engineering of high voltage electrical power installations 
above 1,0 kV AC and 1,5 kV DC. 

This third edition cancels and replaces the second edition published in 2010 and 
Amendment 1:2014. This edition constitutes a technical revision.  

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

a) introduction has been rewritten to reflect the status when this document is produced; 
b) the scope has been improved to clarify the application of this document; 
c) missing and obsolete terms and definitions have been updated including improvement of 

existing terms;  
d) Table 1 has been updated where agreements between supplier and user are needed; 
e) requirements of electromagnetic compatibility have been clarified; 
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f) insulation coordination clause (Clause 5) has improved wording for better clarity and the 
technical content has an updated coordination to the latest versions of the insulation 
coordination standards; 

g) wording regarding electrical equipment has been improved and made clearer; 
h) subclause for fuses has been improved and reworded; 
i) requirements have been added for labelling when multiple sources are required to be 

disconnected; 
j) missing requirements for GIS have been reintroduced; 
k) subclause regarding ventilation (HVAC) has been improved; 
l) figures in Clause 7 have been updated and moved to the corresponding subclause; 
m) requirements for transformer installations have been improved including adjustment of 

editorial typing-errors; 
n) clause on protection, automation and auxiliary systems has been restructured and 

improved; 
o) protection against lightning strokes has been extended; 
p) clarification of content due to the distinction between erection (and providing electrical 

safety for the intended use of the electrical power installation) and subsequent activities 
such as maintenance and repair with safe working procedures; 

q) where no provincial, national or regional regulations are available for safe working 
procedures, an informative guideline is provided in Annex F. This replaces the former parts 
of Figure 3 in Clause 7. 

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

FDIS Report on voting 

99/311/FDIS 99/316/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/standardsdev/publications. 

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. 

A document on principles to be observed in the preparation of safety publications regarding 
high voltage installations is currently under development (IEC TS 61936-0). 

http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
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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 webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 
The reader's attention is drawn to the fact that Annex G lists all of the "in-some-country" clauses 
on differing practices of a less permanent nature relating to the subject of this document. 

 

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. 

 

  

https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

This part of IEC 61936 contains the minimum requirements for the design, erection, and 
verification of high voltage power installations greater than 1 kV AC. The rules are intended to 
provide for the safety of persons, livestock and property against dangers and damage which 
may arise in the reasonable use of such electrical installations and to provide for the proper 
functioning of those installations. 

There are many provincial, national and regional laws, standards and internal rules dealing with 
the matter coming within the scope of this document regarding high voltage power installations. 
These practices have been taken as a basis for this work. 

This third edition of IEC 61936-1, first published in 2001, follows worldwide feedback to improve 
clarity. It continues the effort to towards the alignment all over the world of 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. 

While national standards and regulations take precedence, jurisdictions may elect to adopt the 
requirements of this document. 
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POWER INSTALLATIONS EXCEEDING  
1 kV AC AND 1,5 kV DC –  

 
Part 1: AC 

 
 
 

1 Scope 

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

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

a) substation, including substation for railway power supply; 
b) electrical power 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 electrical power 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; 

e) electrical power installations on offshore facilities for the purpose of generation, 
transmission, distribution and/or storage of electricity; 

f) transition towers/poles (between overhead lines and underground lines). 

The electrical power installation includes, among others, the following equipment: 

– rotating electrical machines; 
– switchgear; 
– transformers and reactors; 
– converters; 
– cables; 
– wiring systems; 
– batteries; 
– capacitors; 
– 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 1 In general, equipment standards take precedence over the requirements of this document. 

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

– overhead and underground lines between separate electrical power installations; 
– electrified railway tracks and rolling stock; 
– mining equipment and installations; 
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– fluorescent lamp installations; 
– installations on ships according to IEC 60092 (all parts) and offshore units according to 

IEC 61892 (all parts), 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. 

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

NOTE 2 The scope of this document does not include the requirements for carrying out live working on electrical 
power installations. 

NOTE 3 The scope of this document considers safety requirements for HV installations and the influences of HV 
installations on LV installations. For electrical installations up to 1 kV, IEC 60364 (all parts) applies. 

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 60034-1, Rotating electrical machines – Part 1: Rating and performance 

IEC 60060-1, High-voltage test techniques – Part 1: General definitions and test requirements 

IEC 60071-1:2019, Insulation co-ordination – Part 1: Definitions, principles and rules  

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

IEC 60076 (all parts), Power transformers 

IEC 60079-0, Explosive atmospheres – Part 0: Equipment – General requirements 

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 – Explosive dust 
atmospheres 

IEC 60255 (all parts), Measuring relays and protection equipment  

IEC 60331-1, Tests for electric cables under fire conditions – Circuit integrity – Part 1: Test 
method for fire with shock at a temperature of at least 830 °C for cables of rated voltage up to 
and including 0,6/1,0 kV and with an overall diameter exceeding 20 mm 

IEC 60331-21, Tests for electric cables under fire conditions – Circuit integrity – Part 21: 
Procedures and requirements – Cables of rated voltage up to and including 0,6/1,0 kV 

IEC 60332 (all parts), Tests on electric and optical fibre cables under fire conditions 

IEC 60364 (all parts), Low-voltage electrical installations 

IEC 60479-1:2018, Effects of current on human beings and livestock – Part 1: General aspects 
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IEC 60529, Degrees of protection provided by enclosures (IP Code) 

IEC 60754 (all parts), Test on gases evolved during combustion of materials from cables 

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 60815-2, Selection and dimensioning of high-voltage insulators intended for use in 
polluted conditions – Part 2: Ceramic and glass insulators for a.c. systems 

IEC TS 60815-3, Selection and dimensioning of high-voltage insulators intended for use in 
polluted conditions – Part 3: Polymer insulators for a.c. systems 

IEC TR 61000-5-2, Electromagnetic compatibility (EMC) – Part 5: Installation and mitigation 
guidelines – Section 2: Earthing and cabling 

IEC 61034-1, Measurement of smoke density of cables burning under defined conditions – 
Part 1: Test apparatus 

IEC 61219, Live working – Earthing or earthing and short-circuiting equipment using lances as 
a short-circuiting device – Lance earthing  

IEC 61230, Live working – Portable equipment for earthing or earthing and short-circuiting  

IEC TS 61463, Bushings – Seismic qualification 

IEC 62271-1:2017, High-voltage switchgear and controlgear – Part 1: Common specifications 
for alternating current switchgear and controlgear 

IEC 62271-200, High-voltage switchgear and controlgear – Part 200: AC metal-enclosed 
switchgear and controlgear for rated voltages above 1 kV and up to and including 52 kV 

IEC 62271-201, High-voltage switchgear and controlgear – Part 201: AC solid-insulation 
enclosed switchgear and controlgear for rated voltages above 1 kV and up to and including 
52 kV 

IEC 62271-202, High-voltage switchgear and controlgear – Part 202: High-voltage/low-voltage 
prefabricated substation 

IEC 62271-203, High-voltage switchgear and controlgear – Part 203: Gas-insulated metal-
enclosed switchgear for rated voltages above 52 kV 

IEC 62271-207, High-voltage switchgear and controlgear – Part 207: Seismic qualification for 
gas-insulated switchgear assemblies for rated voltages above 52 kV 

IEC TR 62271-300, High-voltage switchgear and controlgear – Part 300: Seismic qualification 
of alternating current circuit-breakers 

IEC 62305 (all parts), Protection against lightning 

IEC/IEEE 82079-1, Preparation of information for use (instructions for use) of products – Part 1: 
Principles and general requirements 
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COMMISSION ÉLECTROTECHNIQUE INTERNATIONALE 

____________ 

 
INSTALLATIONS ÉLECTRIQUES DE PUISSANCE  
DE TENSION SUPÉRIEURE À 1 kV EN COURANT  
ALTERNATIF ET 1,5 kV EN COURANT CONTINU –  

 
Partie 1: Courant alternatif 

 
AVANT-PROPOS 

1) La Commission Électrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée 
de l'ensemble des comités électrotechniques nationaux (Comités nationaux de l’IEC). L’IEC a pour objet de 
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines de 
l'électricité et de l'électronique. À cet effet, l’IEC – entre autres activités – publie des Normes internationales, 
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des 
Guides (ci-après dénommés "Publication(s) de l’IEC"). Leur élaboration est confiée à des comités d'études, aux 
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations 
internationales, gouvernementales et non gouvernementales, en liaison avec l’IEC, participent également aux 
travaux. L’IEC collabore étroitement avec l'Organisation Internationale de Normalisation (ISO), selon des 
conditions fixées par accord entre les deux organisations. 

2) Les décisions ou accords officiels de l’IEC concernant les questions techniques représentent, dans la mesure du 
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de l’IEC intéressés 
sont représentés dans chaque comité d’études. 

3) Les Publications de l’IEC se présentent sous la forme de recommandations internationales et sont agréées 
comme telles par les Comités nationaux de l’IEC. Tous les efforts raisonnables sont entrepris afin que l’IEC 
s'assure de l'exactitude du contenu technique de ses publications; l’IEC ne peut pas être tenue responsable de 
l'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final. 

4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de l’IEC s'engagent, dans toute la 
mesure possible, à appliquer de façon transparente les Publications de l’IEC dans leurs publications nationales 
et régionales. Toutes divergences entre toutes Publications de l’IEC et toutes publications nationales ou 
régionales correspondantes doivent être indiquées en termes clairs dans ces dernières. 

5) L’IEC elle-même ne fournit aucune attestation de conformité. Des organismes de certification indépendants 
fournissent des services d'évaluation de conformité et, dans certains secteurs, accèdent aux marques de 
conformité de l’IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification 
indépendants. 

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la dernière édition de cette publication. 

7) Aucune responsabilité ne doit être imputée à l’IEC, à ses administrateurs, employés, auxiliaires ou mandataires, 
y compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de l’IEC, 
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque 
nature que ce soit, directe ou indirecte, ou pour supporter les coûts (y compris les frais de justice) et les dépenses 
découlant de la publication ou de l'utilisation de cette Publication de l’IEC ou de toute autre Publication de l’IEC, 
ou au crédit qui lui est accordé. 

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications 
référencées est obligatoire pour une application correcte de la présente publication. 

9) L’attention est attirée sur le fait que certains des éléments du présent document de l'IEC peuvent faire l’objet de 
droits de brevet. L’IEC ne saurait être tenue pour responsable de ne pas avoir identifié de tels droits de brevets. 

La Norme internationale IEC 61936-1 a été établie par le sous-comité 99 de l’IEC: Installations 
électriques de tension supérieure à 1,0 kV en courant alternatif et 1,5 kV en courant continu: 
Coordination de l'isolement et conception. 

Cette troisième édition annule et remplace la deuxième édition parue en 2010 et 
l’Amendement 1:2014. Cette édition constitue une révision technique.  

Cette édition inclut les modifications techniques majeures suivantes par rapport à l'édition 
précédente: 

a) l’introduction a été remaniée pour refléter la réalité au moment de la rédaction du présent 
document; 

b) le domaine d’application a été amélioré pour clarifier l’application du présent document; 
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c) les termes et définitions manquants et obsolètes ont été mis à jour, et les termes existants 
ont été améliorés;  

d) le Tableau 1 a été mis à jour pour tenir compte des situations qui nécessitent des accords 
entre le fournisseur et l’utilisateur; 

e) les exigences en matière de compatibilité électromagnétique ont été clarifiées; 
f) la formulation de l’Article 5) relatif à la coordination de l’isolement a été améliorée et la 

coordination de son contenu technique avec les dernières versions des normes de 
coordination de l’isolement a été mise à jour; 

g) la formulation concernant les matériels électriques a été améliorée et clarifiée; 
h) le paragraphe relatif aux fusibles a été amélioré et reformulé; 
i) des exigences en matière d’étiquetage ont été introduites lorsque des sources multiples 

doivent être déconnectées; 
j) les exigences manquantes pour les postes sous enveloppe métallique (PSEM) ont été 

réintroduites; 
k) amélioration du paragraphe relatif à la ventilation (CVC, chauffage, ventilation et 

climatisation); 
l) mise à jour des chiffres dans l'Article 7 et leur déplacement vers le paragraphe 

correspondant; 
m) les exigences relatives aux installations de transformateurs ont été améliorées, et les fautes 

de frappe ont été corrigées; 
n) restructuration et amélioration de l’article relatif aux systèmes de protection, 

d’automatisation et auxiliaires; 
o) la protection contre les coups de foudre a été étendue; 
p) clarification du contenu en raison de la distinction entre les activités de montage (et 

l’assurance de la sécurité électrique pour l’utilisation prévue de l’installation électrique) et 
les activités consécutives (par exemple, la maintenance et la réparation) avec des 
procédures de travail sûres; 

q) présence d’une ligne directrice informative dans l’Annexe F en l’absence de réglementation 
locale, nationale ou régionale sur les procédures de travail sûres. Cette modification se 
substitue aux anciennes parties de la Figure 3 à l'Article 7. 

Le texte de cette Norme internationale est issu des documents suivants: 

FDIS Rapport de vote 

99/311/FDIS 99/316/RVD 

 
Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant 
abouti à son approbation. 

La version française de cette norme n’a pas été soumise au vote. 

La langue employée pour l'élaboration de cette Norme internationale est l'anglais. 

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé 
selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles 
sous www.iec.ch/members_experts/refdocs. Les principaux types de documents développés 
par l'IEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications. 

Une liste de toutes les parties de la série IEC 61936, publiées sous le titre général Installations 
électriques de puissance de tension supérieure à 1 kV en courant alternatif et 1,5 kv en courant 
continu, peut être consultée sur le site web de l'IEC. 

https://www.iec.ch/members_experts/refdocs/
http://www.iec.ch/standardsdev/publications
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Un document portant sur les principes à respecter dans l’élaboration des publications de 
sécurité concernant les installations à haute tension est actuellement en cours de rédaction 
(IEC TS 61936-0). 

Le comité a décidé que le contenu du présent document ne sera pas modifié avant la date de 
stabilité indiquée sur le site web de l'IEC sous webstore.iec.ch dans les données relatives au 
document recherché. À cette date, le document sera  

• reconduit, 

• supprimé, 

• remplacé par une édition révisée, ou 

• amendé. 
 
L’attention du lecteur est attirée sur le fait que l’Annexe G énumère tous les articles traitant des 
différences à caractère moins permanent inhérentes à certains pays, concernant le sujet du 
présent document. 

 

IMPORTANT – Le logo "colour inside" qui se trouve sur la page de couverture de cette 
publication indique qu'elle contient des couleurs qui sont considérées comme utiles à une 
bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer 
cette publication en utilisant une imprimante couleur. 

 

  

https://webstore.iec.ch/?ref=menu
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INTRODUCTION 

La présente partie de l’IEC 61936 contient les exigences minimales pour la conception, le 
montage et la vérification des installations électriques à haute tension supérieure à 1 kV en 
courant alternatif. Les règles visent à assurer la sécurité des personnes, du bétail et des biens 
contre les dangers et dommages qui peuvent survenir lors de l’utilisation raisonnable de ces 
installations électriques et à assurer le bon fonctionnement de ces installations. 

Il existe de nombreuses lois locales, nationales et régionales, normes et règles internes qui 
traitent du sujet relevant du domaine d’application du présent document et concernant les 
installations électriques à haute tension. Ces pratiques ont été prises en compte lors des 
travaux. 

Cette troisième édition de l'IEC 61936-1, parue pour la première fois en 2001, fait suite à des 
commentaires à l’échelon mondial qui visent à améliorer la clarté de la norme. Elle poursuit 
l’effort de mise en cohérence au niveau mondial des pratiques relatives à la conception et au 
montage des installations électriques à haute tension. 

Des exigences particulières pour les installations de transport et de distribution, ainsi que pour 
les centrales de production et les installations industrielles sont incluses dans le présent 
document. 

Les autorités compétentes peuvent choisir d’adopter les exigences de la présente norme bien 
que les normes et réglementations nationales prévalent. 
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INSTALLATIONS ÉLECTRIQUES DE PUISSANCE  
DE TENSION SUPÉRIEURE À 1 kV EN COURANT  
ALTERNATIF ET 1,5 kV EN COURANT CONTINU –  

 
Partie 1: Courant alternatif 

 
 
 

1 Domaine d'application 

La présente partie de l’IEC 61936 fournit des exigences relatives à la conception et au montage 
des installations électriques dans des systèmes dont les tensions nominales sont supérieures 
à 1 kV en courant alternatif et la fréquence nominale inférieure ou égale à 60 Hz, afin d'assurer 
la sécurité et le fonctionnement correct pour l'utilisation prévue. 

Pour les besoins d’interprétation du présent document, une installation électrique est 
considérée comme l'une des suivantes: 

a) poste, y compris poste pour alimentation de réseaux ferroviaires; 
b) installations électriques sur mât, pylône et tour, appareillage et/ou transformateurs situés à 

l'extérieur d'une installation électrique fermée; 
c) une ou plusieurs centrales électriques placées dans un site unique, l'installation électrique 

comprend les générateurs et les transformateurs avec tout l'appareillage et tous les 
auxiliaires électriques associés. Les liaisons entre les centrales situées sur des sites 
différents sont exclues; 

d) le réseau électrique d’une usine, installation industrielle ou autres locaux industriels, 
agricoles, commerciaux ou publics; 

e) les installations électriques mises en œuvre sur des plates-formes offshore, pour la 
production, le transport, la distribution et/ou le stockage de l’énergie électrique; et 

f) les tours/pôles de transition (entre les lignes aériennes et souterraines). 

L'installation électrique comprend notamment les matériels suivants: 

– machines électriques tournantes; 
– appareillage; 
– transformateurs et réactances; 
– convertisseurs; 
– câbles; 
– canalisations électriques; 
– batteries; 
– condensateurs; 
– installations de mise à la terre; 
– bâtiments et clôtures qui font partie d'une installation électrique fermée; 
– systèmes associés de protection, de commande et auxiliaires; 
– réactance élevée à noyau d’air. 

NOTE 1 En règle générale, les normes de matériels prévalent sur les exigences du présent document. 

Le présent document ne s'applique pas à la conception et au montage des éléments suivants: 

– lignes aériennes et souterraines entre différentes installations électriques; 
– lignes de chemin de fer électriques et matériel roulant; 
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– matériels et installations de mine; 
– installations d’éclairages fluorescents; 
– installations sur les bateaux conformément à l’IEC 60092 (toutes les parties) et les unités 

offshore conformément à l’IEC 61892 (toutes les parties) qui sont utilisées dans l’industrie 
pétrolière offshore à des fins de forage, de traitement et de stockage; 

– matériels électrostatiques (par exemple, précipitateurs électrostatiques, cabines de 
peinture); 

– sites d’essai; 
– matériel médical, par exemple, matériel à rayons X. 

Le présent document ne s'applique pas à la conception des appareillages préfabriqués soumis 
à un essai de type et des postes préfabriqués à haute tension/basse tension, pour lesquels des 
normes IEC spécifiques existent. 

NOTE 2 Les exigences relatives aux travaux effectués sous tension sur des installations électriques ne relèvent 
pas du domaine d’application du présent document. 

NOTE 3 Le domaine d’application du présent document inclut les exigences de sécurité relatives aux installations 
électriques HT, et leurs influences sur les installations BT. Pour les installations électriques jusqu’à 1 kV, l'IEC 60364 
(toutes les parties) s’applique. 

2 Références normatives 

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie 
de leur contenu, des exigences du présent document. Pour les références datées, seule 
l'édition citée s'applique. Pour les références non datées, la dernière édition du document de 
référence s'applique (y compris les éventuels amendements). 

IEC 60034-1, Machines électriques tournantes – Partie 1: Caractéristiques assignées et 
caractéristiques de fonctionnement 

IEC 60060-1, Techniques des essais à haute tension – Partie 1: Définitions et exigences 
générales 

IEC 60071-1:2019, Coordination de l’isolement – Partie 1: Définitions, principes et règles  

IEC 60071-2, Coordination de l’isolement – Partie 2: Lignes directrices en matière d'application 

IEC 60076 (toutes les parties), Transformateurs de puissance 

IEC 60079-0, Atmosphères explosives – Partie 0: Appareils – Exigences générales 

IEC 60079-10-1, Atmosphères explosives – Partie 10-1: Classement des emplacements – 
Atmosphères explosives gazeuses 

IEC 60079-10-2, Atmosphères explosives – Partie 10-2: Classement des emplacements – 
Atmosphères explosives poussiéreuses 

IEC 60255 (toutes les parties), Relais de mesure et dispositifs de protection  

IEC 60331-1, Essais pour câbles électriques soumis au feu – Intégrité des circuits – Partie 1: 
Méthode d’essai au feu avec chocs pour les câbles de tension assignée au plus égale à 
0,6/1,0 kV et de diamètre externe supérieur à 20 mm, à une température d’au moins 830 °C 

IEC 60331-21, Essais de câbles électriques soumis au feu – Intégrité des circuits – Partie 21: 
Procédures et prescriptions – Câbles de tension assignée jusque et y compris 0,6/1,0 kV 
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IEC 60332 (toutes les parties), Essais des câbles électriques et à fibres optiques soumis au feu 

IEC 60364 (toutes les parties), Installations électriques à basse tension 

IEC 60479-1:2018, Effects of current on human beings and livestock – Part 1: General aspects 
(disponible en anglais seulement) 

IEC 60529, Degrés de protection procurés par les enveloppes (Code IP) 

IEC 60754 (toutes les parties), Essai sur les gaz émis lors de la combustion des matériaux 
prélevés sur câbles 

IEC TS 60815-1, Selection and dimensioning of high-voltage insulators intended for use in 
polluted conditions – Part 1: Definitions, information and general principles (disponible en 
anglais seulement) 

IEC TS 60815-2, Selection and dimensioning of high-voltage insulators intended for use in 
polluted conditions – Part 2: Ceramic and glass insulators for a.c. systems (disponible en 
anglais seulement) 

IEC TS 60815-3, Selection and dimensioning of high-voltage insulators intended for use in 
polluted conditions – Part 3: Polymer insulators for a.c. Systems (disponible en anglais 
seulement) 

IEC TR 61000-5-2, Compatibilité électromagnétique (CEM) – Partie 5: Guides d’installation et 
d’atténuation – Section 2: Mise à la terre et câblage 

IEC 61034-1, Mesure de la densité de fumées dégagées par des câbles brûlant dans des 
conditions définies – Partie 1: Appareillage d’essai 

IEC 61219, Travaux sous tension – Appareil de mise à la terre ou de mise à la terre et en court-
circuit utilisant des cannes comme dispositif de mise en court-circuit – Mise à la terre au moyen 
de cannes  

IEC 61230, Travaux sous tension – Équipements portables de mise à la terre ou de mise à la 
terre et en court-circuit  

IEC TS 61463, Bushings – Seismic qualification (disponible en anglais seulement) 

IEC 62271-1:2017, Appareillage à haute tension – Partie 1: Spécifications communes pour 
appareillage à courant alternatif 

IEC 62271-200, Appareillage à haute tension – Partie 200: Appareillage sous enveloppe 
métallique pour courant alternatif de tensions assignées supérieures à 1 kV et inférieures ou 
égales à 52 kV 

IEC 62271-201, Appareillage à haute tension – Partie 201: Appareillage sous enveloppe 
isolante solide pour courant alternatif de tensions assignées supérieures à 1 kV et inférieures 
ou égales à 52 kV 

IEC 62271-202, Appareillage à haute tension – Partie 202: Postes préfabriqués haute 
tension/basse tension 

IEC 62271-203, Appareillage à haute tension – Partie 203: Appareillage sous enveloppe 
métallique à isolation gazeuse de tensions assignées supérieures à 52 kV 
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IEC 62271-207, Appareillage à haute tension – Partie 207: Qualification sismique pour 
ensembles d’appareillages à isolation gazeuse pour des niveaux de tension assignée 
supérieurs à 52 kV 

IEC TR 62271-300, Appareillage à haute tension – Partie 300: Qualification sismique des 
disjoncteurs à courant alternatif 

IEC 62305 (toutes les parties), Protection contre la foudre 

IEC IEEE 82079-1, Élaboration des informations d'utilisation (Instructions d'utilisation) des 
produits – Partie 1: Principes et exigences générales 

3 Termes et définitions 

Pour les besoins du présent document, les termes et définitions suivants s'appliquent. 

L'ISO et l'IEC tiennent à jour des bases de données terminologiques destinées à être utilisées 
en normalisation, consultables aux adresses suivantes:  

• IEC Electropedia: disponible à l'adresse http://www.electropedia.org/ 

• ISO Online browsing platform: disponible à l'adresse http://www.iso.org/obp 

3.1 Définitions générales  

3.1.1  
matériel électrique 
matériel utilisé pour la production, la transformation, le transport, la distribution ou l'utilisation 
de l'énergie électrique, tel que machine, transformateur, appareillage, appareil de mesure, 
dispositif de protection, canalisation électrique, matériels d'utilisation 

[SOURCE: IEC 60050-826:2004, 826-16-01, modifiée – dans le terme anglais, "electric" a été 
remplacé par ʺelectricalʺ.] 

3.1.2  
valeur nominale 
valeur d'une grandeur, utilisée pour dénommer et identifier un composant, un dispositif, un 
matériel ou un système 

[SOURCE: IEC 60050-151:2001, 151-16-09, modifiée – La note a été supprimée.] 

3.1.3  
valeur assignée 
valeur d'une grandeur, utilisée à des fins de spécification, correspondant à un ensemble 
spécifié de conditions de fonctionnement d'un composant, dispositif, matériel ou système 

[SOURCE: IEC 60050-151:2001, 151-16-08] 

3.1.4  
tension la plus élevée pour l’installation 
Um 
plus grande valeur de la tension efficace entre phases pour laquelle l’installation est conçue 
dans le respect de son isolation 

Note 1 à l'article: Pour les besoins du présent document, "tension la plus élevée pour l’installation Um" est égale à 
"tension la plus élevée pour le matériel Um" conformément à l’IEC 60071-1. 

http://www.iso.org/obp



