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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
SAFETY REQUIREMENTS FOR RADIO TRANSMITTING  EQUIPMENT – 

GENERAL REQUIREMENTS AND TERMINOLOGY 
 

FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  nat i onal  e l ectrotechn i cal  com mi ttees  ( I EC  Nati onal  Com mi ttees) .  The  obj ect  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards ,  Techn i cal  Speci fi cati ons,  
Techn i cal  Reports ,  Pu bl i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  re ferred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  su bj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  g overnmen tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y 
wi th  the  I n ternat i onal  Organ i zati on  for  S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zati ons .  

2 )  The  formal  deci s i ons  or  ag reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternat i onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  N ati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  N ati onal  
Com mi ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  u sed  o r  for  any  
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y  I EC  Publ i cat i ons  
transparen tl y  to  the  maxim um  exten t  poss i bl e  i n  thei r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nat i onal  o r  reg i onal  publ i cat i on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5 )  I EC  i tsel f  does  not  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty 
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  m arks  o f  con form i ty.  I EC  i s  n ot  responsi bl e  for  any 
servi ces  carri ed  ou t  by i ndependen t  certi f i cati on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  o f  th i s  pu bl i cati on .  

7)  N o  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  em ployees,  servan ts  o r  ag en ts  i ncl ud i ng  i nd i vi dual  experts  and  
m embers  o f  i ts  techn i cal  comm i ttees  and  I EC  N ati onal  Comm i ttees  for  any personal  i n j u ry,  property damage  or  
o ther  dam age  o f  any natu re  whatsoever,  whether  d i rect  or  i nd i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  pu bl i cati on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cat i on  o r  any o ther  I EC  
Pu bl i cati ons .   

8 )  Atten t i on  i s  d rawn  to  the  N ormati ve  references  ci ted  i n  th i s  pu bl i cati on .  Use  o f  the  re ferenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten t i on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l em en ts  o f  th i s  I EC  Publ i cati on  may be  the  subject  o f  
paten t  r i gh ts .  I EC  shal l  no t  be  he l d  responsi bl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri g h ts .  

I n ternational  Standard  IEC  6021 5  has  been  prepared  by IEC  techn ical  commi ttee  1 03:  
Transmi tt ing  equ ipment  for  rad iocommun ication .  

Th is  fou rth  ed i ti on  cancels  and  replaces  the  th i rd  ed i ti on ,  publ i shed  i n  1 987,  
Amendment  1 : 1 989  and  Amendment  2 : 1 993.  Th is  ed i t ion  consti tu tes  a  techn ical  revision .  

Th is  ed i tion  i ncludes  the  fo l l owing  s ign i fi can t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

•  The  test  methods  i n  th is  s tandard  are  s im i lar  to  those  g i ven  i n  IEC  6021 5:1 987  and  
con tinue  to  apply  on ly  to  rad io  transmi tt ing  equ ipment  and  equ ipment  defi ned  i n  C lause  1 ,  
operating  under the  responsibi l i ty  o f  SKI LLED  persons.  

•  Reorgan ization  and  revis ion  of  the  con ten t  are  summarized  i n  Annex F.  

Words  prin ted  i n  SMALL CAPI TALS  are  terms  that  are  defined  i n  C lause  3 .  
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The  text  of  th i s  s tandard  i s  based  on  the  fo l l owing  documents:  

FDI S  Report  on  vo ti ng  

1 03/1 43/FDI S  1 03/1 46/RVD  

 
Fu l l  i n formation  on  the  voting  for  the  approval  o f  th is  s tandard  can  be  found  i n  the  report  on  
voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di rectives,  Part  2 .  

The  commi ttee  has  decided  that  the  con ten ts  of  th i s  publ i cation  wi l l  remain  unchanged  un ti l  
the  stabi l i ty  date  i nd icated  on  the  IEC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data 
re lated  to  the  speci fi c  publ i cation .  At  th is  date,  the  publ i cation  wi l l  be   

•  recon fi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i t i on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ icati on  may be  i ssued  at  a  later date.  

 

IMPORTANT – The  'colour inside'  logo  on  the  cover page of  th is  publ ication  ind icates  
that  i t  contains  colours  which  are  considered  to  be usefu l  for  the  correct  
understanding  of  i ts  contents.  Users should  therefore print  th is  document  using  a  
colour  printer.  
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SAFETY REQUIREMENTS FOR RADIO TRANSMITTING  EQUIPMENT – 
GENERAL REQUIREMENTS AND TERMINOLOGY 

 
 
 

1  Scope 

Th is  I n ternational  Standard  appl ies  to  rad io  transmi tti ng  equ ipment,  operating  under the  
responsibi l i ty  o f  SKI LLED  persons.  I t  al so  appl ies  to  auxi l i ary  equ ipment  and  anci l lary 
apparatus,  i nclud ing  combin ing  un i ts  and  match ing  networks  and  cool i ng  systems  where  
these  form  an  i n tegral  part  o f  the  transmi tter  system.  

The  requ i rements  of  I EC  6021 5  may also  be  used  to  meet safety requ i rements  for cognate  
equ ipment.  Examples  of  equ ipment that  cou ld  be  wi th in  the  scope  of  th is  I n ternational  
Standard  are  shown  i n  Table  1 .  

Table  1  – Examples  of  equ ipment  

Generi c  product  type  Speci fi c  example  of  generic  type  

RF am pl i f i ers  H i gh  power RF  ampl i f i ers  used  for  i n dustri al ,  med i cal  o r  sci en t i f i c  
appl i cati ons  

H i gh -vol tage  power suppl i es  (HVPS)  DC  HVPS  based  on  PSM  techno l og y or  any cognate  technology  

 

Table  1  i s  not  i n tended  to  be  comprehensive,  and  equ ipment  that  i s  not  l i s ted  i s  not  
necessari l y  excluded .  

When  the  equ ipment  i s  to  be  manu factured  and/or  i nstal led  i n  terri tories  that  have  safety  
standards  covering  the  scope  of  th i s  I n ternational  Standard  that  are  more  stri ngent,  then  
those  standards  apply.  

An tenna systems,  associated  feeder l i nes  and  match ing  networks,  not  form ing  an  i n tegral  part  
o f  the  transmi tter,  are  excluded .  

Th is  I n ternational  Standard  does  not  apply  to  transmi tters  of  safety- insu lated  construction  
us ing  DOUBLE  I NSULATION  o r  REI NFORCED  I N SULATI ON  and  wi thou t  provis ion  for protecti ve  
earth ing .  Th is  type  of  equ ipment i s  designated  CLASS  I I  EQU I PMENT  and  i s  usual l y  marked  wi th  
a  symbol  as  shown  i n  3 . 2. 2  b) .  

Th is  I n ternational  Standard  does  not  apply to  battery powered  transmi tters  or  to  rad io  base  
stations  and  fi xed  term inal  s tations  for  wi re less  te lecommun ication ,  as  th is  equ ipment  i s  
covered  by other  standards.  

2 Normative references 

The  fo l l owing  documents,  i n  whole  or  i n  part,  are  normati vely referenced  i n  th is  document  and  
are  i nd ispensable  for  i ts  appl i cation .  For dated  references,  on ly  the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  latest  ed i tion  of  the  referenced  document  ( i nclud ing  any 
amendments)  appl ies.  

I EC  60068-2-1 ,  Environmental testing – Part 2-1: Tests – Test A: Cold 

I EC  601 1 2,  Method for the determination of the proof and the comparative tracking indices of 
solid insulating materials 
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IEC  60244-6,  Methods of measurement for radio transmitters – Part 6: Cabinet radiation at 
frequencies between 130 kHz and 1  GHz 

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

IEC  60695-1 -1 0 ,  Fire hazard testing – Part 1-10: Guidance for assessing the fire hazard of 
electrotechnical products – General guidelines 

I EC  60695-1 -1 1 ,  Fire hazard testing – Part 1-11: Guidance for assessing the fire hazard of 
electrotechnical products – Fire hazard assessment 

IEC  60825-1 2,  Safety of laser products – Part 12: Safety of free space optical communication 
systems used for transmission of information 

IEC  62232,  Determination of RF field strength and SAR in the vicinity of radiocommunication 
base stations for the purpose of evaluating human exposure 

IEC  6231 1 ,  Assessment of electronic and electrical equipment related to human exposure 
restrictions for electromagnetic fields (0 Hz – 300 GHz) 

ISO 1 999,  Acoustics – Estimation of noise-induced hearing loss 

Directi ve  201 1 /65/EU  of  the  European  Parl iament  and  the  Counci l  o f  8  J une  201 1  on  the  
restriction  of  the  use  of  hazardous  substances  i n  e lectrical  and  e lectron ic  equ ipment  

3  Terms,  defin i tions  and  symbols  

For the  purposes  of  th i s  document,  the  fo l l owing  terms,  defi n i t i ons  and  symbols  apply.  

3.1  Terms and  defin i tions  

3.1 .1   
ski l led  
having  the  necessary knowledge  and  practi cal  experience  of  e lectrical  and  rad io  eng ineering  
to  appreciate  the  various  hazards  that  can  arise  from  working  on  rad io  transmi tters  i nclud ing  
auxi l i aries,  and  to  take  appropriate  precau tions  to  ensu re  the  safety  of  personnel   

Note  1  to  en try:  Gu i dance  on  assessi ng  the  competence  o f  personnel  fo r  des i gnati on  as  SKI LLED  i s  g i ven  i n  
Annex  B.   

N ote  2  to  en try:  The  above  def i n i t i on  and  the  g u i dance  i n  Annex  B  detai l  th e  m i n imum  requ i remen ts  for  a  SKI LLED  

PERSON .  I n  some  coun tri es  m ore  s tri n gen t  requ i remen ts  for  qual i f i cat i ons ,  trai n i ng  and  experi ence  are  s t i pu l ated ,  
wi th  formal  certi f i cat i on .  

3.1 .2   
unski l led  
not  SKILLED  

3.1 .3   
operator 
operati ng  company and  operating  personnel  

3.1 .4   
operator area 
area i n  wh ich  the  ICN IRP  occupational  exposure  l im i ts  apply  
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3.1 .5   
electrical ly safe 
unable  to  cause  a  harmfu l  e lectric  shock or  rad io- frequency skin  burn  

3.1 .6   
creepage d istance 
shortest  d istance  measured  i n  ai r,  over the  su rface  of  the  i nsu lation ,  between  two  conductive  
parts,  or  between  a  conductive  part  and  the  chassis  of the  equ ipment 

3.1 .7   
clearance 
shortest  d istance,  measured  i n  ai r,  between  two  conductive  parts,  or  between  a  conductive  
part  and  the  chassis  of  the  equ ipment  

3.1 .8   
by hand  
wi thou t  the  use  of  a  too l ,  co in  or  any other object  

3.1 .9   
accessible  part  
part  wh ich  can  be  touched  by ei ther of  the  standard  test  f i ngers  described  i n  IEC  60529,  when  
appl ied  i n  any d i rection  wi th  a  force  not  exceed ing  30  N  

Note  1  to  en try:  I n  add i t i on  to  g uard i ng  ag ai nst  f l ashover,  any part  carryi ng  a  vo l tage  i s  reg arded  as  an  
ACCESSI BLE  PART  i f  i ts  d i s tance  to  the  test  f i ng er  i s  l ess  than  the  CLEARAN CE  g i ven  i n  Annex  A.  

3.1 .1 0   
enclosure 
space  i n  wh ich  i tems  of  the  equ ipment that  m igh t  be  dangerous  are  located ,  and  access  to  
wh ich  i s  prevented ,  for example,  wi th  l ocked  doors  or  wi th  cover plates  wh ich  cannot  be  
removed  wi thou t  us ing  a  tool  

3.1 .1 1   
safety device 
part  or  componen t  provided  for  the  pu rpose  of  protecting  personnel  from  possible  i n ju ry 

3.1 .1 2   
Class  I I  equ ipment  
equ ipment  i n  wh ich  protection  against  e lectric  shock does  not  re ly  on  BASI C  I NSULATI ON  on ly,  
bu t  i n  wh ich  add i ti onal  safety  precau tions,  such  as  DOU BLE  I N SULATI ON  or  REI NFORCED  

I N SULATI ON  are  provided ,  there  being  no  re l iance  on  protective  earth i ng  

3.1 .1 3   
basic  insu lation  
i nsu lation  that  provides  basic  protection  against  e lectri c  shock 

3.1 .1 4   
double  insulation  
i nsu lation  compris i ng  both  BASI C  I NSULATI ON  and  an  i ndependen t  i nsu lation  i n  order to  reduce  
the  ri sk of  e lectric  shock i n  the  even t  of  a  fai l u re  of  the  BASI C  IN SULATI ON  

3.1 .1 5   
reinforced  insu lation  
sing le  i nsu lati on  system  that  provides  a  degree  of  protection  against  e lectri c  shock equ ivalen t  
to  DOU BLE  I NSULATI ON  
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3.2  Symbols    

As  far  as  practicable,  the  symbols  g iven  below con form  to  those  g iven  i n  I EC  6041 7.   

3.2.1  General  symbols  

a)  AC supply 
 

I EC  6041 7-5032  (2002-1 0)  

b)  DC supply  I EC  6041 7-5031  (2002-1 0)  

c)  AC and  DC supply 
 

I EC  6041 7-5033  (2002-1 0)  

d)  Three-phase AC supply  I EC  6041 7-5032-1  (2002-1 0)  

e)  Earth  

 

I EC  6041 7-501 7  (2006-08)  

f)  Aerial ;  antenna 

 

I EC  6041 7-5039  (2006-08)  

g)  Special  d isposal  restrictions  apply 

 

 

3.2.2  Symbols  relating  to  safety 

a)  Safety earth  
 

I EC  6041 7-501 9  (2006-08)  

b)  Equ ipment  of  safety insu lated  
construction  
(CLASS I I  EQU IPMENT)  

 

I EC  6041 7-51 72  (2003-02)  

c)  Dangerous  vol tage 

 

I EC  6041 7-5036  (2002-1 0)  

d)  Ion izing  radiation  
 

I SO 7000-0907  (2004-01 )  

e)  H igh  temperature  
 

I EC  6041 7-5041  (2002-1 0)  

 

3.2.3  Symbols  relating  to  degree of  protection  against  moisture 

I P  codes  ( I n ternational  Protection  Marking )  are  used  to  i nd icate  the  degree  of  protection  
against  the  i n trusion  of  sol id  parti cles  or  water.  The  fi rst  d i g i t  of  the  code  i nd icates  the  
protection  against  so l id  particles  and  the  second  d ig i t  the  protecti on  against  i ng ress  of  water.  
Where  no  protecti on  i s  speci fied  for  so l id  particles,  th is  d i g i t  i s  replaced  wi th  the  l etter  X.  

The  the  fo l l owing  IP  codes  apply  for i ng ress  of  water:  

I PX0  Non-protected  

I PX1  Protected  against  vertical l y  fal l i ng  water  d rops  

I PX2  Protected  against  vertical l y  fal l i ng  water  d rops  when  enclosure  t i l ted  up  to  1 5°  

I PX3  Protected  against  spraying  water 

I PX4 Protected  against  splash ing  water 

I PX5  Protected  against  water j ets  

I PX6  Protected  against  powerfu l  water jets  

I PX7 Protected  against  the  effects  of  temporary immersion  i n  water  

I PX8  Protected  against  the  effects  of  con tinuous  immersion  i n  water 

I PX9  Protected  against  h igh  pressure  and  temperature  water  jets  
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4 Principle  of  safety 

4.1  General  principles  

I t  i s  essen tial  that  designers  understand  the  underlying  principles  of  safety requ i rements  i n  
order that  they can  eng ineer safe  equ ipment.  

Designers  shal l  take  i n to  account  not  on ly  normal  operati ng  cond i ti ons  of  the  equ ipment bu t  
also  fau l t  cond i ti ons,  foreseeable  m isuse  and  external  i n fl uences  such  as  temperature,  
al t i tude,  po l lu tion ,  moistu re  and  overvol tages  on  the  mains  supply.  D imension ing  of  i nsu lati on  
spacing  shou ld  take  accoun t  of  possible  reducti ons  by manu factu ring  to lerances,  or where  
deformation  cou ld  occur  due  to  hand l i ng ,  shock ageing  and  vibration  l i ke ly  to  be  encoun tered  
during  manu factu re,  transport  and  normal  use.  

There  are  two  types  of  person  whose  safety  needs  to  be  considered ,  SKI LLED  persons  and  
UN SKI LLED  persons.  

Requ i rements  for  protecti on  shou ld  assume  that  U NSKI LLED  persons  are  not  trained  to  i den ti fy 
hazards,  bu t  wi l l  not  i n ten tional l y  create  a  hazardous  s i tuation .  Consequen tl y,  the  
requ i rements  provide  protection  for cleaners  and  casual  vi s i tors  and  al l  o ther  U NSKI LLED  
persons.  I n  general ,  UNSKI LLED  persons  shou ld  not  have  access  to  hazardous  parts,  whether 
or  not  such  parts  are  marked  or  barriered .  

4.2  Object  

Th is  I n ternational  Standard  speci fi es  requ i rements  i n tended  to  reduce  ri sks  of  

•  e lectri c  shock,  

•  skin  burns,  

•  h i gh  temperatu re  and  fi re,  

•  i n j u ry from  harmfu l  rad iation ,  and  

•  mechan ical  or  any other  hazard ,  

for  the  persons  who  may come i n to  con tact  wi th  the  equ ipment covered  by th is  I n ternational  
Standard .  

Th is  I n ternational  Standard  i s  i n tended  to  reduce  such  ri sks  wi th  respect  to  i nstal led  
equ ipment,  whether i t  consists  of  a  system  of  i n terconnected  un i ts  or i ndependen t  un i ts ,  
subject  to  i nstal l i ng ,  operati ng  and  main tain i ng  the  equ ipment i n  the  manner prescribed  by the  
manu factu rer.  

Design  and  construction  requ i rements  and ,  where  appropriate,  test  methods  are  speci fi ed  
covering  the  fo l lowing :  

a)  the  safety  of  SKI LLED  personnel  when  operating ,  carrying  ou t  rou ti ne  ad justments,  and  as  
far  as  practi cable,  du ri ng  fau l t  fi nd ing  and  repai ring  the  equ ipment;  

b)  the  safety  of  personnel ,  i nclud ing  UN SKI LLED  personnel  d i rected  by SKILLED  personnel ,  
when  the  equ ipment i s  operating  normal l y,  and  al so  when  operating  under certain  speci fi c  
fau l t  cond i tions  wh ich  may arise  i n  normal  use;  

c)  the  preven tion  of  f i re  and  i ts  spread.  

These  requ i rements  do  not  necessari l y  ensure  the  safety of  U N SKI LLED  personnel  
working  on  the  equipment when  i t is  not in  normal  operation.  

Tests  are  speci fied ,  where  appropriate,  for checking  that  the  equ ipment  meets  the  
safety requ i rements  of  th i s  I n ternational  Standard  when  operating  normal ly  and  also  
under the  speci fied  fau l t  cond i tions.  The  tests  shou ld  be  carried  ou t  on  a  representative  
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set  of  equ ipment  i n  order to  determ ine  whether the  design  meets  the  requ i rements  of  
th i s  I n ternational  Standard .  The  tests  are  nei ther mandatory nor l im i ti ng  and  may be  
mod i fi ed  by ag reement between  manu factu rer and  pu rchaser.  

The use of this I n ternational  Standard is not,  however,  intended to be restricted to type tests.  It 
may also be used for acceptance  tests  after i nstal lation  of  the  equ ipment,  for tests  after 
modi fi cations  to  parts  of  the  equ ipment,  and  for  tests  at  appropriate  i n tervals  to  ensure  
the  con tinu ing  safety of  the  equ ipment  th roughou t  i ts  l i fe.  

5  Operating  condi tions 

5.1  General  

Clause  5  sets  ou t  the  range  of  cond i t i ons  of  normal  use  and  the  fau l t  cond i ti ons  under wh ich  
the  equ ipment  may operate  wi thou t  danger to  personnel ,  i nclud ing  U NSKI LLED  personnel  
d i rected  by SKILLED  personnel .  The  equ ipment  shal l  meet  the  safety requ i rements  of  th i s  
I n ternational  Standard  when  operating  under the  cond i t ions  of  normal  use  g iven  i n  5 . 2  and  
also  when  any of  the  i n i t ial  fau l t  cond i tions  detai led  i n  5 . 3  have  been  appl i ed .  

5.2  Condi tions  of  normal  use 

The  cond i tions  of  normal  use  are  as  fo l lows.   

a)  The  temperatu re  and  hum id i ty  cond i ti ons  shal l  be  compl ian t  wi th  the  material  speci fi cation  
as  wel l  as  wi th in  cond i tions  agreed  between  manu factu rer and  pu rchaser.  

b)  Temperatu re  and  humid i ty  shal l  never be  such  as  to  cause  condensation  on  the  
equ ipment.   

c)  Where  no  speci fi c  envi ronmental  cond i t ion  exists,  the  atmospheric  cond i t ions  shal l  be  
wi th in  the  fo l l owing  range:  

– temperatu re:   +5  °C  to  +45  °C;  

– re lati ve  humid i ty:  45  % to  75  %,  wi thou t  condensation ;  

– ai r  pressu re:    86  kPa to  1 06  kPa (860  mbar to  1  060  mbar) .  

d )  The  supply vo l tage  and  frequency shal l  be  wi th in  the  range  for  wh ich  the  equ ipment has  
been  designed .  

e)  For AC  equ ipment,  the  waveform  of  the  supply  vo l tage  shal l  be  substantial l y  s i nusoidal .  

f)  For equ ipment  wh ich  may be  operated  from  AC  or  DC,  e i ther supply  shal l  be  appl i ed  
separately.  

g )  The  safety  earth  term inals  or  con tacts,  i f  any,  (see  7.2 . 1 )  and  any other earth  term inal  
shal l  be  connected  to  earth ,  un less  they are  designed  to  be  t i gh tened  BY H AND ,  i n  wh ich  
case  they shal l  be  l eft  unconnected .  

h )  The  access  doors  and  cover plates  or o ther  protective  covers,  i f  any,  shal l  be  closed  or 
f i xed  i n  posi t i on  un less  they are  designed  to  be  opened  or removed  BY HAN D ,  i n  wh ich  
case  they may be  left  open  or  removed.  

i )  The  equ ipment  shal l  operate  i n  any posi ti on  for  wh ich  i t  has  been  designed  to  be  used .  

j )  The  equ ipment  shal l  be  con trol lable  at  any operati ng  state.  

k)  The  equ ipment  shal l  operate  wi th  any i npu t  s i gnal  cond i ti on  and  ou tpu t  l oad  g i ven  i n  the  
equ ipment  speci fi cation .  

5.3  Fau l t  condi tions 

Operati ng  under fau l t  cond i ti ons  denotes  that,  wi th  the  equ ipment operating  under the  
cond i ti ons  of  normal  use  g i ven  i n  5 . 2 ,  one  of  the  fau l ts  a)  to  i )  l i s ted  below i s  presen t,  together 
wi th  any associated  consequen tial  fau l ts  ari s ing .  The  i n i t ial  fau l ts  shal l  be  appl i ed  separately,  
i n  tu rn ,  i n  any conven ien t  order.  
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The  fau l ts  are  as  fo l l ows:  

a)  short  ci rcu i ts  across  CREEPAGE  D ISTANCES ,  i f  they are  less  than  the  values  g iven  i n  
Annex A,  un less  the  i nsu lation  materials  are  resistan t  to  tracking  and  non-flammable  ( for 
detai l s  see  7. 6) ;   

b)  short  ci rcu i ts  across  CLEARAN CES ,  i f  they are  l ess  than  the  values  g i ven  i n  Annex A;  

c)  a  poten tial ly  dangerous  fai lu re  of  any componen t  as  determ ined  from  inspecting  the  
equ ipment  and  studying  the  ci rcu i t  d iag ram,  un less  the  componen t  i s  known  to  comply 
wi th  an  IEC  test  recommendation  appropriate  to  the  cond i tions  of  use  i n  the  equ ipment;   

d )  connection  of  any un favourable  impedance  to  the  rad io-frequency ou tpu t  connection ,  
i nclud ing  open  ci rcu i ts  and  short  ci rcu i ts ;  

e)  fai l u re  of  any cool i ng  system;  

f)  con ti nuous  operati on  of  motors,  i n tended  for  i n term i tten t  operati on ,  un less  protection  
against  th i s  i s  i ncluded  i n  the  equ ipment;  

g )  l ocking  of  moving  parts  i n  rotati ng  or  l i near operating  devices,  i f  these  parts  can  be  
j ammed  by mechan ical  fai lu re;  

h )  the  l oss  of  one  or  more  phases  on  a  th ree-phase  supply;   

i )  the  l oss  of  the  neu tral  conductor on  a  th ree-phases,  four  wi re  supply.  

5.4  General  condi tions  for tests   

General  cond i t ions  for  tests  shal l  comply wi th  the  i n ternational  s tandards  wh ich  define  the  
methods  of  measurement  of  the  equ ipment  concerned .  

Partial  deviated  test  cond i ti ons  m igh t be  mu tual l y agreed  between  purchaser and  suppl ier.  

6 Components  and  construction  

6.1  In troductory remark 

The  pu rpose  of  Clause  6  i s  to  ensu re  that  the  equ ipment  i s  designed  and  constructed  to  
ensure  safety  of  the  personnel  th roughou t  the  l i fe  of  the  equ ipment,  s tarting  from  the  
development  th rough  the  operati on  of  en ti re  systems  and  the  d i sposal  o f  d i sused  equ ipment.  

Where  no  test  method  i s  g i ven ,  compl iance  shal l  be  checked  by vi sual  i nspection  and  where  
appropriate  by functional  test.  

6.2  Components 

6.2.1  General  requ i rements 

Components  shal l  not  be  l oaded  i n  excess  of  thei r  ratings  under normal  cond i ti ons  nor,  as  far  
as  practi cable,  under fau l t  cond i t ions.  Normal  and  fau l t  cond i t ions  are  described  i n  5 . 2  and  
5 . 3  

Components  wh ich  are  known  to  comply wi th  an  IEC  test  recommendation  appropriate  to  the  
cond i ti ons  of  use  i n  the  equ ipment  need  not  be  tested .  

When  th is  i s  not  so,  the  components  may be  tested  e i ther i n  the  equ ipment  or  external l y  
under cond i ti ons  equ ivalen t  to  those  applyi ng  i n  the  equ ipment.  The  number of  componen ts  to  
be  tested  shal l  be  ag reed  between  manu facturer  and  pu rchaser.  
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6.2.2  Connectors  

The  fo l lowing  requ i rements  apply.  

a)  Connectors  shal l  be  designed  so  that  they cannot  be  mated  i n  a  manner wh ich  m igh t  
cause  a  hazard ,  for  example,  a  connector for  a  ci rcu i t  o ther than  a  supply  ci rcu i t  shal l  not  
be  able  to  accept  a  mains  supply  connector.  Mains  supply  connectors  shal l  not  be  used  
for  any other purpose,  for example  for l ow-vol tage  suppl i es  or  s i gnal  ci rcu i ts.  

b)  Connectors  shal l  be  constructed  so  as  to  prevent  a  bare  wi re  i nserted  i n to  the  connector 
from  penetrating  the  connector  and  making  con tact  wi th  any other part.  

c)  Connectors  and  i n ternal  connections  for  anci l l ary purposes  such  as  mon i toring  shal l  have  
CLEARANCE  and  CREEPAGE  D I STAN CES  to  o ther ci rcu i ts  at  l east  twice  those  speci fied  i n  
Annex A.  

d )  Connectors  wi th  a  non-detachable  cord  or  cable  shal l  comply wi th  the  coun try-speci fi c  
safety  standard .  

6.2.3  Swi tches  

Circu i t  breakers  and  manual l y-operated  swi tches  for  the  mains  supply and  other supply 
ci rcu i ts  shal l  have  adequate  making  and  breaking  capaci ty  under cond i ti ons  of  normal  use.  
C i rcu i t  breakers  shal l  also  have  adequate  making  and  breaking  capaci ty  under fau l t  
cond i ti ons.  

Swi tches,  i nclud ing  ci rcu i t  breakers  and  safety i so lators,  shal l  d i sconnect  the  equ ipment  
s imu l taneously  from  al l  po les  of  the  supply sou rce  necessary to  make  the  equ ipment  safe.  

I n  case  of  th ree-phase  suppl i es  us ing  an  arrangement  of  s i ng le  phase  breaker,  the  neu tral  
pole  shal l  not  be  protected .  

An  i nd ication  of  the  ON  and  OFF posi ti ons  of  such  swi tches  shal l  be  provided  and  be  clearl y  
vi s ible.  

NOTE  I n  some  coun tri es  l ocal  regu lat i ons  requ i re  that  the  neu tral  po l e  be  i so l ated  to  render the  equ i pm en t  safe  
and  i n  o thers  that  th i s  not  be  done.  

6.2.4  Fuse l inks   

Fuse  l i nks  shal l  have  an  enclosed  fuse  e lement.  Where  practi cable,  the  rating  of  the  fuse  l i nk 
shal l  be  marked  on  the  f i xed  part  o f  the  assembly or  ad jacen t  to  i t .  

Special  fus ing  characteristics  such  as  t ime  delay or  breaking  capaci ty  shal l  at  l east  be  
i nd icated  i n  the  manual .  

6.2.5  Parts  subject  to  corrosion   

The  equ ipment  shal l  be  so  constructed  so  that  there  i s  no  danger to  personnel  resu l t i ng  from  
the  fai l u re  of  any part  due  to  corrosion .  

Tests  shal l  be  ag reed  between  manu facturer  and  pu rchaser.  

6.2.6  Fibre  optics  

I n  order  to  preven t  eye  i n ju ry,  f i bre  optic  transmi tters  of  laser class  1  (eye  safe)  shal l  be  used  
to  preven t  fi bre  opti cs  al l owing  powered  laser  l i gh t  at  dangerous  i n tensi ty.   

Equ ipment con tain ing  f ibre  optics  of  laser class  1 M  or h i gher and  accessible  to  SKILLED  
persons  or  UNSKI LLED  persons  shal l  be  i n  accordance  wi th  I EC  60825-1 2.  
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6.2.7  Batteries  

The  fo l lowing  requ i rements  apply.  

a)  The  equ ipment  shal l  not  con tain   

– any battery or accumu lator that  con tains  more  than  0 , 000  5  % of  mercury by weigh t;  
and  

– portable  batteries  or  accumu lators,  i nclud ing  those  i ncorporated  i n to  appl iances  that  
con tain  more  than  0 ,002  % of  cadmium  by weigh t;  

b)  Batteries,  accumu lators  and  battery packs  shal l  be  appropriated  marked  wi th  the  symbol  
shown  i n  3 . 2. 1  g ) .  

c)  I f  equ ipment  i s  provided  wi th  a  replaceable  battery,  and  i f  replacement  by an  i ncorrect  
type  cou ld  resu l t  i n  an  explosion  ( for example,  wi th  some  l i th i um  batteries) ,  there  shal l  be  
a  marking  close  to  the  battery or a  statement i n  the  operati ng  and  servici ng  i nstructions.  
Th is  marking  or  s tatement  shal l  i nclude  the  fo l l owing  or  s im i lar  text:  

CAUTION:  RISK OF EXPLOSION  IF  BATTERY IS  REPLACED BY AN  INCORRECT 
TYPE.  DISPOSE OF USED BATTERIES ACCORDING  TO THE INSTRUCTIONS 

6.3  Construction  

6.3.1  General  

The  fo l lowing  requ i rements  apply.  

a)  The  equ ipment  shal l ,  as  far  as  practi cable,  be  constructed  of  non -flammable  materials  and  
shal l  have  adequate  streng th  to  ensure  safety.  

b)  No  hazardous  substances  accord ing  to  the  “Restricti on  of  hazardous  substances”  (RoHS)  
D i recti ve  201 1 /65/EU  shal l  be  used ,  except  where  the  d i rective  al lows  exemption .  

c)  Where  the  s lackness  of  e lectrical  connections  cou ld  consti tu te  a hazard ,  thei r  t i gh tness  
shal l  not  be  dependent  upon  the  degree  of  compression  appl ied  to  an  i nsu lating  material .  

d )  Screws  wh ich  serve  both  as  e lectri cal  and  mechan ical  connections  shal l  be  adequately 
l ocked .  

e)  Moving  parts  l i able  to  cause  personal  i n ju ry  shal l  be  adequately  guarded .  

f)  Where  parts  can  be  set  i n  motion  by remote  con trol ,  su i table  precau tions  shal l  be  
i ncorporated  to  preven t  possible  i n ju ry and  shal l  have  su i table  l abel l i ng  ad jacen t  to  the  
remotely  con tro l l ed  part.  

g )  Equ ipment  shal l  be  mechan ical l y designed  to  m in im ize  the  possibi l i ty  o f  i n ju ry  to  
personnel  from  sharp  edges,  protrud ing  corners,  hot  p ipes,  the  re lease  of  poten tial  energy 
from,  for  example,  a  spring ,  etc.  Warn ings  shal l  be  d isplayed  where  appropriate.  

h )  Atten tion  shal l  be  paid  i n  the  design  of  equ ipment  to  m in im ize  the  generation  of  acoustic  
noise,  as  exposure  to  excessive  no ise  can  cause  damage  to  hearing  and  to  the  nervous  
system.  Where  noise  exceeds  the  safe  value  recommended  i n  I SO 1 999,  notices  shal l  be  
d i splayed  g iving  the  safe  exposure  time  al lowed  and  recommending  that  ear protectors  be  
worn .  Such  noise  levels  may,  for example,  exist  i n  rooms  housing  cool i ng  plan t  for  l arge  
transmi tters.  

6.3.2  Resistance to  humid i ty  

Tests  to  check the  resistance  to  humid i ty  shal l  be  ag reed  between  manu facturer  and  
pu rchaser and  shal l  be  made  after the  equ ipment  has  been  subjected  to  the  appropriate  damp 
heat  test  g i ven  i n  IEC 60068-2-1 .   

6.3.3  Resistance to  ingress  of  water  

I f  the  transmi tter  i s  speci fi ed  as  protected  against  the  i ng ress  of  water  (see  I P  codes  i n  0) ,  i t  
shal l  remain  safe  when  tested  under the  cond i t ions  agreed  between  manu factu rer and  
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purchaser.  The  test  shal l  be  made  after the  equ ipment  has  been  subjected  to  the  appropriate  
seal ing  test  g i ven  i n  IEC  60068-2-1 .  

6.3.4  Housing  of  batteries   

The  arrangements  for housing  l ead-acid  and  n ickel -cadmium  batteries  shal l  provide  adequate  
ven ti lation  to  remove noxious  gas  and  vapours  and  ensure  that  l eakage  of  e lectrolyte  wi l l  
nei ther cause  damage  to  other parts  nor  endanger personnel .  

6.4  Markings relevant  to  safety 

The  fo l l owing  safety marking  shal l  be  used :  

a)  Marking  shal l  be  i ndel ible  and  remain  easi l y  l eg ible  and  d iscern ible  th roughou t  the  l i fe  of  
the  equ ipment.  Compl iance  i s  checked  by vi sual  i nspection  and  by the  fo l l owing  tests:  

•  i t  shal l  not  be  possible  to  remove  the  marking  by rubbing  l i gh tl y  i n  tu rn  wi th  two  pieces  
of  cloth ,  one  soaked  wi th  water,  the  other  wi th  petroleum  spi ri t;  

•  when  exposed  to  sun l i gh t,  the  marking  shal l  not  fade  so  as  to  become  i l l eg ible.  

b)  Safety-markings  shal l ,  as  far  as  practi cable,  be  i n  the  l anguage  appropriate  to  the  area i n  
wh ich  the  equ ipment  i s  to  be  used .  Symbols  shou ld  be  used  to  avoid  language  problems.  

c)  Swi tches  and  i solators  speci fi cal l y  provided  to  render equ ipment  safe  shal l  be  clearly 
marked  as  such  to  preven t  ambigu i ty  between  these  swi tches  and  other swi tches.  The  
marking  shal l  be  i n  accordance  wi th  6 . 4  b) .  

d )  Parts  wh ich  serve  as  protecti on  against  harmfu l  rad iation ,  and  wh ich  are  i n tended  to  be  
removed  duri ng  servicing ,  shal l  be  marked  wi th  an  appropriate  warn ing .  

Service  i nstructions  and  safety re lated  i nstructions  shal l  be  provided  i n  the  l anguage  ag reed  
between  manu factu rer  and  customer.  

7 Protection  against  harmful  electric  shock,  and  radio-frequency skin  burns 

7.1  General  

The  cond i ti ons  for  a  part  to  be  ELECTRI CALLY SAFE  are  e i ther  

a)  that  the  vol tage  between  the  part  and  earth ,  and  also  between  the  part  and  any other 
ACCESSI BLE  PART,  does  not  exceed  72  V peak when  measured  wi th  an  i nstrument  having  

an  i n ternal  res istance  of  not  l ess  than  1 0  kΩ/V;  

or 

b)  that  the  vol tage  exceeds  72  V peak,  bu t  the  l im i ts  i n  Table  2  and  Table  3  wi th  regard  to  
both  cu rren t  and  capaci tance  apply.  

Table  2  – Current  l imi ts  

Frequency Current  l im i t  a  

DC 2  mA 

<  1  kHz  0 , 7  mA (peak)  

1  kHz  to  1 00  kH z  (0 , 7  ×  f)  mA (peak)  

>  1 00  kHz  70  mA (peak)  

a   The  cu rren t  i s  measu red  i n  a  non - i ndu ct i ve  res i stor  o f  2  kΩ  connected  between  the  part  concerned  and  earth  
or  any o ther ACCESSI BLE  PART ,  and  f i s  the  frequency i n  ki l ohertz .  
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Table  3  – Capaci tance l imi ts  

Vol tage  range,  U (peak value)   
V  

Capaci tance  l im i t  a  

µF  

72  to  450  0 , 1  

450  to  1 5  000  45/U 

>  1 5  000  675  000/U2  

a  The  i nd i cated  l im i t  i s  the  capaci tance  between  the  part  and  earth ,  or  any o ther  ACCESSI BLE  PART ,  and  the  
peak vo l tage  (U)  i s  m easu red  i n  vo l ts  wi th  an  i ns trumen t  havi ng  an  i n ternal  res i stance  o f  no t  l ess  than  

1 0  kΩ/V.  

 

Further  i n formation  on  the  effects  of  a  cu rren t  passing  th rough  the  human  body i s  g i ven  
i n  E .2 .   

C lause  7  speci fi es  requ i rements  for  protection  against  e lectri c  shock from  energ ized  parts.  I t  
sets  ou t  the  design  pri nciples  to  be  fo l l owed  for  transmi tters  i n  wh ich  dangerous  vo l tages  are  
presen t.  

Where  no  test  method  i s  g i ven ,  compl iance  shal l  be  checked  by visual  i nspection  and ,  where  
appropriate,  by  a  functional  test.  

7.2  Earth ing   

7.2.1  Safety earth  terminal   

Accessible  conductive  parts  shal l  be  re l iably  connected  to  a  safety earth .  

I n  add i ti on ,  the  fo l l owing  provis ions  apply.   

a)  Equ ipment  to  be  connected  to  f i xed  wi ring :  

A separate  safety  earth  term inal  shal l  be  used .  The  term inal  shou ld  be  ad jacen t  to  the  
mains  term inals,  and  shal l  be  marked  wi th  the  appropriate  symbol .  The  material  o f  the  
earth  term inal  shal l  be  e lectro lyti cal l y  compatible  wi th  a  copper earth  conductor.  

I t  shal l  not  be  possible  to  l oosen  the  earth  connection  BY HAND .  

b)  Equ ipment  provided  wi th  a  non -detachable  f lexible  cord  or  cable:  

The  requ i rements  of  7 . 2. 1  a)  apply.  I n  add i tion ,  the  cord  or  cable  used  for  connecti ng  the  
equ ipment  to  the  mains  supply shal l  i nclude  an  i nsu lated  earth  conductor of  adequate  
cross-section ,  co lour-coded  i n  accordance  wi th  the  national  s tandard  where  the  equ ipment 
i s  i nstal led .  Th is  conductor  shal l  be  connected  to  the  safety  earth  term inal  of  the  
equ ipment  and ,  i f  a  p lug  i s  provided ,  to  the  safety earth  con tact  of  the  plug .  

c)  Equ ipment  provided  wi th  a  mains  supply connector:  

The  mains  supply  connector shal l  i ncorporate  a  safety  earth  con tact  wh ich  shal l  be  an  
i n tegral  part  of  the  connector.  The  safety  earth  shal l  make  con tact  before  the  supply when  
i nserti ng  the  connector;  i t  shal l  break after the  supply  i s  broken  when  removing  the  
connector.  

d )  M isuse  of  safety  term inals  and  con tacts:  

Safety  earth  term inals  and  safety  earth  con tacts  shal l  not  be  used  for any other  purpose.  

7.2.2  Safety earth  connections   

The  fo l lowing  shal l  be  observed .  

a)  Means  used  for  assembl ing  the  various  metal  parts  of  an  ENCLOSURE  are  considered  
su ffi cien t  for ensuring  con tinu i ty  of  earth ing  i f  the  precau tions  taken  guaran tee  permanent 
good  conductivi ty  and  a su i tably  l ow impedance  to  the  safety  earth ,  so  that  ACCESSIBLE  
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PARTS  are  ELECTRI CALLY SAFE ,  both  under normal  cond i tions  of  use  and  under fau l t  
cond i ti ons.  For cover plates,  unequ ipped  panels,  other protecti ve  covers,  etc.  the  usual  
metal  screwed  connections  or  l ow impedance  pl ug  con tacts  are  considered  su ffi cien t  to  
ensure  con tinu i ty,  provided  that no  e lectrical  equ ipment i s  attached  to  them  and  that  there  
i s  some part  o f  the  panel  that  has  metal - to-metal  con tact  wi th  the  frame.  I f  e l ectrical  parts  
are  attached  to  such  i tems,  then  separate  conductors  provid ing  su i tably  l ow impedance  
shal l  be  used .  

b)  Safety  earth  conductors  shal l  not  be  used  for any other  purpose.  

7.3  Enclosures 

7.3.1  General  

The  requ i rements  for  SAFETY DEVI CES  preven ting  access  to  ENCLOSU RES  wh i l st  dangerous  
vo l tages  are  presen t  are  g iven  i n  7. 3 .2  below.   

Perm issible  vol tages  remain ing  on  the  equ ipment  after  the  ENCLOSURES  have  been  opened  
are  g iven  i n  7. 3 .3 .  Some add i ti onal  safety  provis ions  are  g iven  i n  7. 3 .4.  

7.3.2  Safety devices  relating  to  enclosures 

The  fo l lowing  steps  shal l  be  fo l l owed:  

a)  I t  shal l  not  be  possible  to  open  access  doors,  or  to  remove  cover plates  or  o ther  protecti ve  
covers  wh ich  are  designed  to  be  removed  BY HAN D ,  before  al l  dangerous  vol tages  have  
been  removed  and  ACCESSIBLE  PARTS  have  been  made  ELECTRI CALLY SAFE .  I n  add i t ion ,  al l  
parts  subject  to  peak vo l tages  i n  excess  of  1  000  V wi th  respect  to  earth  shou ld  be  
earthed  by means  of  a  safety  earth ing  swi tch  before  such  removal  or  open ing  i s  possible.  

b)  The  protection  shal l  be  accompl i shed  by SAFETY DEVI CES  form ing  part  o f  the  equ ipment.  
The  design  of  the  safety  system  shal l  be  such  that  the  safety  of  personnel  i s  not  
dependen t  so lel y  upon  the  satisfactory operation  of  re lays,  con tactors,  ci rcu i t  breakers,  
etc. ,  wh ich  are  electri cal l y  or magnetical l y  operated  or employ hydrau l ic  or pneumatic  
arrangements.  For add i ti onal  mechan ical  considerations  concern ing  SAFETY DEVI CES ,  refer 
to  7. 4.  

c)  The  coupl i ng  between  the  safety mechan ism  and  the  l ocking  of  the  means  of  access  shal l  
be  effected  i n  such  a  way that  i t  wi l l  not  be  possible  to  gain  access  to  an  ENCLOSURE  
wi thou t  the  SAFETY DEVI CES  having  operated  correctly.  To  ach ieve  th i s ,  a  mechan ical  
system  shal l  be  used .  

d )  The  reappl i cation  of  dangerous  vo l tages  shal l  not  be  possible  un ti l  the  earth  connection  
establ i shed  by the  safety  earth i ng  swi tch ,  i f  any,  has  been  d isconnected ,  and  any cover 
plates  have  been  replaced  and  access  doors  closed .  

e)  The  safety system  for  equ ipment  wi th  access  doors  for  ENCLOSU RES  shal l  i nclude  an  
arrangement  to  enable  any person  en tering  the  ENCLOSURE  to  preven t  the  doors  being  
closed  and  dangerous  vo l tages  being  reappl i ed  wh i le  the  person  i s  i ns ide.  

7.3.3  Vol tages remain ing  on  the  equ ipment  

Parts  becoming  accessible  after  access  doors  have  been  opened,  or cover plates  or  o ther 
protecti ve  covers  designed  to  be  removed  BY H AND  have  been  removed ,  shal l  be  ELECTRI CALLY 

SAFE  i n  accordance  wi th  7. 1 .  

I n  add i t ion  to  the  vol tages  wh ich  are  al l owed  under 7. 1  a) ,  i t  i s  perm i tted  to  have  vol tages  on  
the  equ ipment  wh ich  do  not  comply wi th  the  requ i rements  of  7 . 1  b) ,  provided  that  these  
vo l tages  are  not  accessible  and  are  l ess  than  358  V peak wi th  respect  to  earth  under normal  
operation ,  or  under foreseeable  fau l t  cond i t i on  as  measured  wi th  an  i nstrument having  an  

i n ternal  res istance  of  not  l ess  than  1 0  k Ω/V.  Access  shal l  be  prevented  by means  of  separate  
protecti ve  covers  wh ich  cannot  be  removed  BY H AND .  These  covers  shal l  carry  an  appropriate  
warn ing  i n  accordance  wi th  6 . 4  b) .   
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7.3.4  Add i tional  provisions 

As  far as  practi cable,  earth ing  wands  shal l  be  provided  as  an  add i t ional  safety measure.  Such  
wands  shal l  consist  o f  an  i nsu lated  hand le,  appropriate  for the  vo l tage  encoun tered  i n  the  
equ ipment,  wi th  a  ri g id  conducting  hook at  one  end .  A fl exible  conductor of  adequate  cross-
sectional  area shal l  connect  the  conducti ng  hook vis ibl y  to  earth .  I f  i nsu lation  i s  used  on  the  
conductor,  i t  shal l  be  transparen t  and  loosely f i tti ng  over the  conductor.  The  earth  connection  
of  the  wi re  to  the  hook shal l  be  bo l ted  and  vi s ible  at  al l  t imes  

The  design  of  the  equ ipment  shal l  be  such  that  i t  i s  impossible  to  receive  an  e lectri c  shock by 
touch ing  i nsu lating  material  su rfaces  on  the  exterior,  such  as  windows for viewing  
i nstruments,  decorati ve  features,  etc. ,  wh ich  are  not  earthed .  

Compl iance  i s  checked  by a  vol tage  test  i n  accordance  wi th  7. 1 .   

7.4  Mechanical  considerations  concern ing  safety devices 

The  fo l lowing  requ i rements  apply.  

a)  SAFETY DEVI CES  shal l  be  designed  i n  accordance  wi th  the  " fai l -safe"  pri nciple.  They shal l  
remain  i n  or  go  to  a  cond i ti on  wh ich  provides  protection  to  personnel  i n  the  even t  of  a  fau l t  
wi th in  the  device.  

b)  There  shal l  be  no  possibi l i ty  of  a  false  i nd ication  of  safety.  

c)  The  operation  of  SAFETY DEVI CES  shal l  be  such  that  transi t ion  from  the  "safe"  posi ti on  to  
the  "unsafe"  posi ti on  cannot  be  carried  ou t  wi thou t  de l iberate  acti on ,  nor shal l  there  be  
ambigu i ty  between  the  "safe"  posi t ion  and  the  "unsafe"  posi tion .  

d )  I t  shal l  not  be  possible  to  d i sable  a  SAFETY DEVI CE  BY H AND .  

e)  SAFETY DEVICES  shal l  be  designed  to  wi thstand  such  m ishand l ing  as  may be  expected  i n  
practice  and  con ti nue  to  remain  effective  th roughou t  the  l i fe  of  the  equ ipment.  

f)  Safety  earth ing  swi tches  shal l  be  so  constructed  and  moun ted  that  the  clos ing  of  the  
con tacts  i s  d i rectly  vi s ible  from  a  safe  location .  

g )  Hand les,  knobs,  etc. ,  form ing  part  o f  the  safety system  shal l  be  re l iably  f i xed  to  thei r  
shafts.  Mechan ical  dri ves  shal l  be  such  as  to  preven t  the  possibi l i ty  of  s l i p  or  i ncorrect  
reg istration .  Th is  shal l  be  ensured  by posi ti ve  means  such  as  keys,  fu l l y-secured  pi ns,  etc.  

h )  Al l  parts  of  the  safety  system,  i nclud ing  mechan ical  coupl i ngs,  bearings,  taper p ins,  etc. ,  
shal l  be  reasonably  accessible  for  i nspection  and  main tenance.  

7.5  Wiring  and  termination  

The  fo l l owing  requ i rements  apply.  

a)  Al l  conductors  and  cables  shal l  be  adequately  protected  against  any ri sk of  mechan ical  
damage  to  wh ich  they may be  l iable  i n  normal  cond i ti on  of  service.   

b)  Conductors  wi th in  the  equ ipment  wh ich  are  i n tended  for mon i toring ,  keying ,  con trol  or  
modu lati ng  purposes,  and  wh ich  are  connected  to  external  ci rcu i ts  shal l  be  protected  from  
possible  con tact wi th  the  other  conductors  wi th i n  the  equ ipment  by adequate  i nsu lation ,  
and  preferably  by physical  separation ,  or  by  the  use  of  an  earthed  screen .  

c)  The  term inating  arrangement  for f l exible  cables  shal l  ensure  that  the  e lectri cal  
connections  are  free  from  mechan ical  s train  and  that  the  cables  are  protected  from  
abrasion .  

d )  Sel f- tapping  ( th read-cu tti ng  or  th read-form ing )  screws  shal l  not  be  used  for  the  e lectri cal  
connection  of  curren t-carrying  parts,  un less  they generate  a  fu l l  form  standard  mach ine  
screw thread .  
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7.6  Insu lation  

Where  CREEPAGE  D I STANCE  i s  smal ler  than  the  values  speci fi ed  i n  Annex A,  the  i nsu lati ng  
material  shal l  be  non-tracking  and  non-flammable.  

For  material  o ther than  ceramic,  the  comparati ve  tracking  i ndex shal l  be  determ ined  by the  
test  method  g i ven  i n  I EC  601 1 2.  The  i nsu lating  material  wi l l  be  considered  to  be  non -tracking  
i f  the  comparati ve  tracking  i ndex i s  equal  to  or  g reater than  1 75.  Flammabi l i ty  shal l  be  
checked  by the  appropriate  test  g i ven  i n  I EC  60695-1 -1 0  and  IEC  60695-1 -1 1 .  

Smal ler CREEPAGE  D I STAN CES  are  al l owed  i nside  vibrators  and  tubes,  on  tube  bases  and  
sockets,  re lays,  p lugs  and  sockets,  transistors,  m icro-modu les  and  s im i lar  devices,  provided  
that  they comply wi th  thei r  own  speci fi cati on .  

7.7 Vol tages  at  the  rad io-frequency output  connection  

Transmi tter rad io- frequency ou tpu t  connections  wh ich  are  not  ELECTRI CALLY SAFE ,  especial ly  
those  for  open  wi re  feeders,  are  perm i tted  i f  personnel  cannot  un in ten tional l y  approach  a  
posi ti on  where  danger m igh t  exist.  Guards  or  screens  shal l  be  provided  where  necessary.  

As  far  as  practicable  the  rad io- frequency ou tpu t  connection  shal l  be  arranged  to  d rain  off  to  
earth  any charges  due  to,  for  example,  the  accumu lation  of  s tatic  charges  wh ich  may g i ve  ri se  
to  dangerous  vo l tages.  Atten tion  i s  drawn  to  the  fact  that  h igh  vo l tages  may exist  at  the  
transmi tter  ou tpu t  term inals  due  to  coupl i ng  from  other transmi tters  operating  on  the  same 
s i te ,  and  i n  such  cases  means  shal l  be  provided  for  making  the  parts  affected  ELECTRI CALLY 

SAFE .  

8 H igh  temperature,  fi re  and  miscel laneous hazards 

8.1  In troductory remark 

The  purpose  of  C lause  8  i s  to  ensu re  that  personnel  are  not  l i able  to  i n j u ry from  parts  
becoming  excessively  hot  duri ng  normal  operation  and  also  that  h igh  temperatu re  cond i ti ons  
do  not  arise  wh ich  cou ld  cause  fi re  or  o ther hazards.  Clause  8  al so  covers  a  number of  
add i ti onal  hazards  wh ich  the  equ ipment  shal l  be  designed  to  avoid .  When  no  test  method  i s  
g i ven ,  compl iance  shal l  be  checked  by vi sual  i nspection  and ,  where  appropriate,  by  functional  
test.  

8.2  H igh  temperatures 

8.2.1  Permissible  temperature  rise under condi tions  of  normal  use 

No  ACCESSIBLE  PART  o f  the  equ ipment  shal l  attai n  temperatu res  wh ich  m igh t  cause  i n ju ry  to  
personnel  and  no  part  shal l  attai n  temperatu res  wh ich  m igh t  cause  deterioration  of  e lectrical  
i nsu lation  or impai rment  of  mechan ical  s treng th .  

Maximum  touch  temperature  l im i ts  are  speci fi ed  i n  Annex E .  

Other factors  such  as  OPERATOR  comfort  and  the  need  to  provide  reasonable  working  
cond i ti ons  may,  however,  o ften  d ictate  a  l ower al lowable  temperatu re  ri se.  

8.2.2  Temperature  rise under fau l t  condi tions 

Under the  speci fi c  fau l t  cond i t ions  (see  5 . 3) ,  no  part  o f  the  equ ipment  shal l  reach  a 
temperatu re  g iving  ri se  to  danger or f i re  or  the  re lease  of  f lammable  or  toxic  gases.  
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Compl iance  wi th  th is  requ i rement  shal l  be  checked  by the  fo l l owing  test.  

•  I f  the  temperature  ri se  i s  l im i ted  by the  operation  of  a  thermal  trip,  overload  trip  or  fuse,  
the  temperatu res  shal l  be  measured  2  m in  after  the  operation  of  the  device.  

•  I f  no  such  device  i s  fi tted ,  the  temperatures  shal l  be  measured  when  the  maximum  
temperatu re  i s  attained ,  bu t  for  no  l onger than  6  h  of  operation  of  the  equ ipment.  

•  The  temperatu res  shal l  be  compared  wi th  the  maximum  safe  working  temperatu res  for  the  
components  and  materials  used .  The  maximum  values  of  temperature  ri se  under fau l t  
cond i ti ons  i nd icated  i n  I EC  60065  may be  used  as  a  gu ide.  

8.3  Fi re  

Equ ipment  shal l  be  so  constructed  that  possibi l i ty of  f i re  and  i ts  spread  i s  m in im ized .  

The  use  of  f l ammable  materials ,  for  example,  non- fi re-retardan t  p lasti cs,  shou ld  be  avoided  
wherever reasonably practicable.  See  also  7. 6  and  8 . 2 .2 .  

Where  i t  i s  not  possible  to  avoid  the  use  of  components  con tain ing  f lammable  fl u i ds,  
measures  shal l  be  taken  to  con tain  any fl u id  l eakage  and  to  prevent  i t  coming  i n to  con tact  
wi th  components  that  m igh t  reach  temperatu res  near to  the  i gn i ti on  poin t  o f  the  f l u id ,  or  
whose  i nsu lation  may be  damaged  by i t .  

8.4  Implosion  and  explosion  

8.4.1  General  requ irements  

Components  wh ich  are  l i able  to  implosion  or  explosion  shal l  be  so  protected  that  personnel  
wi l l  not  be  exposed  to  danger.  

8.4.2  Implosion  

Cathode-ray tubes  or  pictu re  tubes  of  measuring  or  mon i tori ng  equ ipment  wi th  a  maximum  
face  d imension  exceed ing  1 6  cm  shal l  e i ther be  i n tri nsical l y  safe  or  the  EN CLOSURE  shal l  
provide  adequate  protection  against  the  effects  of  an  implosion .  

A non - i n tri ns ical l y-safe  tube  shal l  be  provided  wi th  a  protective  screen  wh ich  cannot  be  
removed  BY HAND .  I f  a separate  screen  of  g lass  i s  used ,  i t  shal l  not  be  i n  . con tact  wi th  the  
su rface  of  the  tube.  I f  the  screen  i s  removable,  i t  shal l  have  a  clearl y  vi s ible  warn ing  i n  l etters  
not  l ess  than  3  mm  i n  he igh t.  The  warn ing  shal l  requ i re  that  the  screen  be  i n  posi ti on  before  
the  equ ipment  i s  made  avai lable  for  use.   

Compl iance  shal l  be  checked  by visual  i nspection .   

8.4.3  Explosion  

Components  wh ich  may cause  danger by explod ing  shal l  be  equ ipped  wi th  a  safety valve  or 
have  a  clearly  marked  “weak spot”  i n  thei r  s tructu re  to  preven t  the  development of  excessive  
pressures.  

The  safety valve  or  “weak spot”  shal l  be  so  s i tuated  that  there  wi l l  be  no  danger to  personnel  
i n  the  even t  of  operating .  

8.5  Harmfu l  rad iation  

8.5.1  Non-ion izing  rad iation ,  i nclud ing  electromagnetic  fields  

The  transmi tter  shal l  be  so  constructed  that  there  i s  no  danger to  personnel  from  any stray or 
cabinet  non- ion iz ing  rad iation  at  rad io  frequencies.  
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The  e lectri c  or  magnetic  components  of  any stray e lectri c  and  magnetic  f i e lds  produced  by 
the  transmi tti ng  equ ipment  shal l  not  exceed  the  values  g iven  i n  Annex D  i n  the  OPERATOR 

AREAS .  Warn ing  s igns  shal l  be  placed  where  h i gher l im i ts  may occur.  

Radio  base  station  equ ipment wi th  i n tegrated  an tennas  i s  excluded  from  assessments  i f  the  
manu factu rer has  assessed  compl iance  using  other re levan t  standards,  such  as  IEC  62232,  
EN  50383,  EN  50384  and  EN  50385,  and  provides  i nstal lation  i nstructi ons  ensuring  
compl iance  wi th  the  exposure  l im i ts .  

Compl iance  shal l  be  checked  under normal  operating  cond i ti ons  us ing  appropriate  measuring  
i nstruments  and  an tennas  accord ing  IEC  60244-6,  or  I EC  6231 1  or  I EC  62232.  

8.5.2  Ion izing  rad iation   

The  equ ipment  shal l  be  so  constructed  that  there  i s  no  danger to  personnel  due  to  harmfu l  
i on iz ing  rad iation .  

Compl iance  shal l  be  checked  by measuring  the  amoun t  of  i on iz i ng  rad iation  at  any read i l y  
accessible  poin t  1 0  cm  from  the  ou ter surface  of  the  ENCLOSURE .  

The  value  shal l  be  l ess  than  1  µSv/h  (0 , 1  mR/h )  measured  under normal  operating  cond i t ions.   

NOTE  Th i s  val ue  i s  cons i s ten t  wi th  I CRP  1 03 .  

The  method  of  measurement  to  be  used  shal l  be  such  that  the  whole  spectrum  of  i on iz ing  
rad iation  i s  i ncluded .   

8.5.3  General  requ i rements  concerning  rad ioactive  materials   

A warn ing  notice  shal l  be  affi xed  to  equ ipment us ing  tubes  or  any other  i tems  i n  wh ich  
rad ioactive  materials  have  been  del iberately  i ncorporated .  

Fu l l  i nstructions  for the  hand l ing ,  s torage  and  d i sposal  o f  such  devices  shal l  be  g i ven  i n  the  
equ ipment  handbook,  together wi th  a  note  explain ing  the  hazards  associated  wi th  the  
materials .   

NOTE  Nat i onal  reg u l at i ons  exi st  g overn i ng  the  use  of  rad i oacti ve  materi al .  Some  coun tri es  have  regu l at i ons  
concern i ng  the  reg i s trati on ,  s torage  and  d i sposal  o f  devi ces  con tai n i ng  rad i oacti ve  materi al .  

8.5.4  General  requ i rements  concerning  lasers   

I f  an  i tem  of  equ ipment con tains  l asers,  a  laser  notice  shal l  be  affi xed  to  the  equ ipment.  
C lassi fi cati on  of  l asers  shal l  fo l l ow IEC  60825:   

•  l asers  of  class  2  and  above  requ i re  hazard  l abel l i ng ;  

•  l asers  of  classes  3  or  4  shal l  have  su i table  protection  i ncorporated  wi th in  the  equ ipment  to  
preven t  eye  damage;  th i s  may i nclude  i n terlocking .  

8.6  Dangerous  materials  

Any dangerous  materials  i ncorporated  i n  the  equ ipment  shal l  be  l i s ted  i n  the  equ ipment 
handbook wh ich  shal l  con tain  fu l l  i nstructions  for  the  safe  hand l i ng ,  storage  and  d i sposal  of  
the  materials ,  together wi th  a  note  explain i ng  the  hazards  associated  wi th  the  materials  
con tained  i n  the  componen ts.  

NOTE  Some  coun tri es  have  add i t i onal  reg u l at i ons  govern i ng  the  s torag e  and  d i sposal  o f  dang erous  materi al s .  
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8.7 Dangerous  short-ci rcu i ting  of  low-vol tage suppl ies  

Conductors  and  term inations  i n  equ ipment  con tain ing  h i gh-cu rren t/low-vol tage  parts  such  as  
tube  f i l ament  suppl i es  and  h igh -capaci ty  batteries,  al though  ELECTRI CALLY SAFE  as  defi ned  i n  
3 . 1 . 5 ,  are  l i able  to  g i ve  ri se  to  severe  arcing  or  overheati ng  i f  acciden tal l y  short-ci rcu i ted ,  wi th  
the  possibi l i ty  o f  i n ju ry to  personnel  and  the  ri sk of  f i re .   

Equ ipment  con tain ing  such  h igh -curren t/l ow-vol tage  parts  shal l  be  designed  and  constructed  
so  as  to  m in im ize  the  possibi l i ty  o f  dangerous  short-ci rcu i ti ng .   
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 Annex A
(normative)  

 
Clearance and  creepage d istances 

The  CLEARAN CES  and  CREEPAGE  DI STAN CES  between  parts  shal l  be  adequate  to  avoid  fai lu re  
under such  cond i ti ons  as  a  deposi t  o f  dust  or  moistu re.  

The  CLEARAN CES  and  CREEPAGE  D I STANCES  g i ven  i n  Table  A. 1  below are  the  m in imum  actual  
separati on ,  taking  i n to  accoun t  to lerances  i n  assembl ies  and  piece-parts.  

Table  A.1  – Clearances  and  creepage d istances  

DC or  peak vol tage  (U)a   RMS vol tage  (U/√2)  CLEARANCE  CREEPAGE DISTANCE  

V V  m m  mm  

72  to  354  50  to  250  3  3  

354  to  500  250  to  360  3  4  

500  to  1  400  360  to  1  000  2  +  U/500  2  +  U/250  

>1  400  >1  000    

  U n l ess  another cri teri on  i s  ag reed  between  manu -
factu rer  and  pu rchaser,  d i s tances  shal l  be  such  that  no  
brush  d i scharge  can  occu r when  the  re l evan t  parts  are  
subj ected  to  a  vo l tage  test  wi th  2U V  

a   U i s  the  DC  vo l tag e  o r  peak AC  vo l tag e  (up  to  a  frequency  o f  1  000  H z)  u nder cond i t i ons  o f  normal  u se ,  

i . e .  normal  working  +  1 0  %.  

 

NOTE  I f  an  i nsu l ati ng  part  con tai ns  a  g roove  and  /or  ri dge  of  l ess  than  1  mm  wi d th ,  the  CREEPAG E  D I STAN CE  i s  not  
measu red  over the  su rface  o f  the  g roove  and /or  r i dge,  bu t  on l y  across  i ts  wi d th .  

I f  a  CLEARAN CE  cons i s ts  o f  two  or  more  ai r  g aps  i n  seri es  separated  by conducti ve  parts ,  any gap  o f  l ess  than  1  mm  
wid th  i s  i g nored  i n  compu ti ng  the  total  d i s tance.  
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 Annex B
(normative)  

 
Gu idance on  assigning  the competence of personnel   

for designation  as ski l led  

The  defin i t i on  of  SKI LLED  i n  3 . 1 . 1  i s  i n tended  to  ensure  that  personnel  are  considered  to  be  
SKI LLED  on l y  i f  they are  competen t  to  take  responsibi l i ty  both  for  thei r  own  safety  and  for  that  
o f  UN SKI LLED  personnel  under thei r  immed iate  supervis ion ,  when  working  on  the  transmi tter.  

Competence,  i n  the  cu rren t  con text,  necessi tates  adequate  techn ical  knowledge,  adequate  
practical  experience,  and  adequate  detai led  knowledge  of  the  particu lar transmi tter 
i nstal lation  to  avoid  danger to  personnel .   

Train ing  requ i rements  for  a  SKILLED  person  shou ld  not  be  con fined  so le ly to  techn ical  matters  
and ,  preferably,  shou ld  i nclude  f i rst-aid  treatment,  especial l y  methods  of  arti fi cial  
resusci tation ,  respi ration  and  external  card iac  compression  (heart  massage) .  

I n  practi ce  i t  i s  not  possible  to  g i ve  precise  detai l s  o f  the  techn ical  knowledge,  trai n ing  and  
experience  necessary for  a  SKI LLED  person  because  th is  depends  on  the  type  of  transmi tter 
and  the  du ties  concerned ,  wh ich  range  from  normal  operation  of  a  s imple  transmi tter  to  the  
main tenance  of  a  soph isticated  transmi tter  con tain ing  h i gh  vo l tage  as  described  i n  Annex C.  
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 Annex C
(normative)  

 
Gu idance on  safety precautions to  be observed  by personnel  

working  on  radio  transmitting  equipment  

C.1  In troductory remark 

To  ensure  the  safety  of  personnel  working  on  rad io  transmi tters  and  associated  equ ipment,  a  
fu l l  appreciati on  of  the  various  hazards  i nvolved  i s  requ i red .  

The  factors  covered  wi th  respect  to  such  work are  as  fo l l ows:  

– general  precau tions  to  be  taken  when  using  vo l tages  exceed ing  72  V  peak;   

– special  precau tions  to  be  taken  when  us ing  h igh  rad io- frequency vo l tages,  o ften  much  
h igher than  the  vo l tages  i nd icated  above;  

– the  effects  of  e lectromagnetic  f i e lds  existi ng  i n  the  vicin i ty  of  an tennas  and  an tenna leads  
wh ich  may i n troduce  f i re  hazards,  danger of  e lectri c  shock,  burns  to  personnel  and  other  
harmfu l  physio log ical  effects;  

– explosion  hazards  where  fl ammable  gases  are  presen t;  

– the  ri sk,  run  by personnel  working  on  structu res  or  bu i ld ings,  o f  fal l s  wh ich  may be  
compl icated  by shock th rough  acciden tal  con tact  wi th  l i ve  conductors.  

C.2  Dangerous vol tages and  currents  

Fundamental l y,  cu rren t  rather than  vol tage  i s  the  cri terion  of  shock i n tensi ty.  The  passage  of  
even  a  very smal l  cu rren t  th rough  a  vi tal  part  of  the  human  body can  cause  death .  The  
vol tage  necessary to  produce  the  fatal  cu rren t  i s  dependen t  upon  the  resistance  of  the  body,  
the  con tact  cond i ti ons,  the  path  th rough  the  body,  etc.  

Detai led  i n formation  on  the  effect  o f  e lectric  shock i s  g i ven  i n  I EC  60479.  

C.3  Electric  shock:  fi rst-aid  treatment 

Electric  shock may resu l t  i n  i n terruption  of  natural  breath ing .  Immediate  action  i s  necessary to  
restore  the  breath ing  and  i t  i s  therefore  essen tial  that  personnel  are  fam i l iar  wi th  the  various  
methods  of  arti f i cial  respi rati on  and  heart  massage.  

Defibri l lators  are  a  usefu l  add i ti on  to  fi rst  aid  treatment  equ ipment.  

I n  the  case  of  h i gh-vol tage  accidents  u rgent  med ical  ai d  i s  needed  to  treat  the  effects  of  
poisonous  products  i n  the  body caused  by severe  bu rns.  

I n  al l  cases,  med ical  assistance  shal l  be  cal led .  

I t  i s  necessary to  check al l  personnel  engaged  i n  the  operation  and  main tenance  of  
transmi tting  equ ipment  i n  wh ich  dangerous  vo l tages  may be  presen t,  for  thei r  abi l i ty  to  apply 
arti fi cial  resusci tation  and  to  make  arrangements  for  add i ti onal  f i rst-aid  trai n i ng  of  such  
personnel  whenever needed .  
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C.4 Operation  of  transmi tting  equ ipment  

The  fo l lowing  apply.  

a)  The  equ ipment  shal l  be  kept  constan tl y  i n  such  cond i ti on  as  to  comply wi th  the  re levan t  
safety  requ i rements.  

b)  At  regu lar i n tervals,  the  cond i ti on  of  the  equ ipment  and  the  correct  functi on ing  of  
protecti ve  and  SAFETY DEVI CES  shal l  be  checked  by a  SKILLED  person  approved  by the  
appropriate  au thori ty  for  th is  du ty.   

Functional  checks  shal l  be  carri ed  ou t  on  i n terlocking  systems  of  doors,  mechan ical  
i n terlocks,  i so lating  swi tches,  earth ing  swi tches,  paral le l  resistances  and  protective  
devices  against  overvol tages  and  overcurren ts.  

The  above  checks  shal l  al so  be  carried  ou t  after  the  protecti ve  and  SAFETY DEVI CES  have  
operated  under fau l t  cond i ti ons.  

The  SAFETY DEVI CES  shal l  not  be  al tered  or  d isconnected  except  for  replacement,  nor shal l  
the  safety  ci rcu i t  be  modi fi ed  wi thou t  speci fi c  approval  o f  the  appropriate  au thori ty  i n  each  
case.  

c)  Al l  covers  g i vi ng  protecti on  against  acciden tal  con tact  wi th  dangerous  vo l tages  shal l  be  
kept  closed  under cond i tions  of  normal  operati on .  They shal l  on ly  be  opened  for 
main tenance  or  repai r,  when  approved  by the  SKI LLED  person  responsible.  Covers  wh ich  
are  designed  for  removal  by  tool  shal l  not  be  modi fi ed  to  be  operated  BY H AND .  

d )  Al l  metal  EN CLOSURES  and  covers  of  e lectri cal  and  e lectron ic  equ ipment  shal l  be  
effectively  earthed ,  and  care  shal l  be  taken  to  main tain  these  protecti ve  earth  
connections.  For f i x  screwed  cover plates,  the  usual  metal  screwed  connections  or l ow 
impedance  plug  con tacts  are  considered  su ffi cien t  to  ensure  con tinu i ty,  provided  that  no  
e lectrical  equ ipment  i s  attached  to  them  and  that  there  i s  some  part  o f  the  panel  that  has  
metal - to-metal  con tact  wi th  the  frame.  I f  e lectri cal  parts  are  attached  to  such  i tems,  then  
separate  conductors  provid ing  su i tably  l ow impedance  shal l  be  used .  

e)  The  room  occupied  by equ ipment  of  open  construction  i s  to  be  considered  as  an  
ENCLOSURE ,  wi th in  the  mean ing  of  3 . 1 . 1 0 .  

f)  When  energ iz i ng  a  rad io  transmi tter,  the  SKI LLED  person  responsible  shal l  sati sfy h imsel f  
that  there  i s  no-one  at  work on  the  equ ipment  or  i ts  associated  an tenna system,  that  any 
work wh ich  may have  been  i n  progress  i s  su ffi ci en tly  completed  to  perm i t  transmission ,  
that  no  tools ,  test  equ ipment  or  hand  lamps  are  l eft  i n  or  on  the  equ ipment,  and  that  al l  
test  or  anci l lary apparatus  connected  for  the  pu rpose  of  testing  has  been  removed.  

C.5  Procedure for establ ish ing  the absence of  vol tage 

The  fo l lowing  procedure  appl ies.  

a)  Before  starti ng  work on  the  equ ipment,  i t  shal l  be  i so lated  from  the  mains  supply.  Th is  
d isconnection  shal l  always  be  checked  by vi sual  i nspection .  Fu rther precau tions  shal l  be  
taken  to  ensu re  that  the  mains  supply cannot  be  restored  wh i l st  work i s  be ing  carried  ou t  
(see  also  7. 3 . 2) .   

After  the  mains  supply has  been  d i sconnected ,  al l  o ther l i nes  such  as  con tro l  and  
i n terlocking  shal l  be  d i sconnected  i f  they carry dangerous  vol tages.  Moreover,  the  an tenna 
or  the  an tenna transmission  l i ne  shal l  be  d isconnected  from  the  an tenna term inal  device  to  
preven t  the  i n troduction  of  dangerous  vo l tages  due  to  an tenna pick-up.  When  
d isconnection  of  the  an tenna or an tenna transmission  l i ne  i s  not  possible,  o ther su i table  
precau tions  shal l  be  taken ,  for  example,  earth ing ,  when  necessary at  several  p laces,  to  
establ i sh  absence  of  vo l tage.  These  earth i ng  connections  shal l  be  very short  compared  
wi th  the  waveleng th .  

b)  Capaci tors  wh ich  are  connected  to  a  ci rcu i t  i so lated  from  i ts  supply shal l  be  d i scharged  
and  have  thei r  term inals  permanently  short-ci rcu i ted  and  the  casing  earthed  du ring  the  
whole  period  of  the  work.  
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c)  The  e lectrical  charge  retained  by e lectrical  mach inery when  stopped  may,  i n  certain  
cases,  be  su ffi cien t  to  cause  a  severe  shock.  Th is  shal l  be  taken  i n to  accoun t  when  
making  connections  to  an  apparen tl y  "dead"  mach ine.  Therefore  al l  mach inery shal l  be  
d i scharged  and  earthed  us ing  an  adequately i nsu lated  l ead  for th is  purpose.  The  
d i scharge  operation  shal l  be  repeated  several  t imes.  

d )  Before  any main tenance  work i s  carried  ou t  on  au tomatic  or remote  con trol led  equ ipment,  
the  remote  or au tomatic  swi tch ing  ci rcu i ts  shal l  be  made  i noperative.  Precau tions  shal l  be  
taken  to  ensu re  that  the  remote  or  au tomatic  swi tch ing  cannot  be  restored  wh i lst  work i s  
being  carried  ou t.  I f  appropriate,  l ocking  keys  shou ld  be  i n  the  possession  of  the  person  
carrying  ou t  the  work.  

C.6 Procedure for determination  of  the  absence of vol tage 

After the  equ ipment  has  been  i solated  accord ing  to  C. 5,  the  absence  of  vo l tage  shal l  be  
determined  at  the  work place.  Th is  may be  done  by the  use  of  vol tage  i nd icators,  measuring  
i nstruments,  g low-d ischarge  lamps  for  i nd icating  rad io- frequency vol tages  or  other su i table  
means.  H igh-vol tage  exposed  parts  shal l  be  earthed  th rough  attach ing  an  earth ing  wand ,  bu t  
th is  shou ld  on ly  be  carried  ou t  after  determ ination  of  the  absence  of  vo l tage  by other  means.  

C.7 Working  on  l ive ci rcu i ts  

Work on  l i ve  ci rcu i ts  wi th  vol tages  exceed ing  the  l im i ts  laid  down  i n  7. 1  0  or  work i n  proxim i ty 
to  such  ci rcu i ts  shal l  be  restricted  to  a  m in imum.  Such  work may be  performed  on ly  i f  the  
fo l lowing  cond i tions  are  met.  

– The  work shal l  be  carried  ou t  by  an  au thori zed  person ,  SKI LLED  i n  e lectri cal  eng ineeri ng ,  
watched  by at  l east  one  other person  who  has  been  i nstructed  and  i s  able  to  swi tch  off  
vo l tage  wi thou t  de lay and ,  moreover,  has  been  trai ned  to  render f i rst  aid  by means  of  
arti fi cial  respi ration  and  card iac  massage.  

– There  shou ld  be  no  possibi l i ty  o f  hazardous  i on iz ing  or  non- ion iz ing  rad iation .  

– The  work shal l  be  performed  i n  such  a  manner that  there  i s  no  danger from  arcing  or 
cu rren ts  f lowing  th rough  the  body.  

– Su i table  equ ipment,  test  faci l i t i es  and  too ls  shal l  be  used  for the  work to  be  carried  ou t  
safely.  

– Su i table  measures  shal l  be  taken  to  i nd icate  the  areas  of  danger.  

– The  work shal l  be  performed  on ly  for  compel l i ng  reasons;  for  example,  because  i n  the  
absence  of  l i ve  vol tages  i t  wou ld  be  impossible  to  do  the  work or  to  l ocal i ze  the  fau l t.  

NOTE  I n  some  cou n tri es  m ore  s tri ngen t  ru l es  and /or  regu lat i ons  appl y.  

C.8 Other hazards 

C.8.1  Rad io-frequency rad iation  hazards 

The  fo l lowing  requ i rements  apply.  

a)  The  maximum  levels  of  power densi ty  i n  the  m icrowave  range  and/or the  e lectric  and  
magnetic  componen ts  of  f i e ld  streng th  at  l ower rad io  frequencies  to  wh ich  personnel  may 
be  exposed  shal l  not  exceed  the  national  l im i ts  of  the  coun try concerned .  For  coun tries  
wh ich  have  not  yet  adopted  a  national  s tandard  for  perm issible  non- ion iz ing  rad iation  
l evels,  gu idance  may be  obtained  from  the  ICN IRP ( I n ternational  Commission  on  Non-
ion iz ing  Rad iation  Protection)  Guidelines for limiting exposure to time-varying electric,  
magnetic and electromagnetic fields (up to 300 GHz)  (see  Annex D) .  

b)  Personnel  shal l  never make  a  d i rect  vi sual  examination  of  any m icrowave  rad iator,  
refl ector,  wavegu ide,  horn  or  any concen trated  beam  rad iati ng  system  du ri ng  periods  of  
operati on .  
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C.8.2  Eye protection  

Personnel  shal l  never make  a  d i rect  vi sual  examination  of  any f ibre  optic  or  l aser source  
system  du ring  periods  of  operation .  
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 Annex D
(normative)  

 
Gu idel ines for l imi ting  exposure to  time-varying  electric,   

magnetic  and  electromagnetic  fields  (up to  300 GHz)  

Reference  levels  for  exposure  to  t ime-varying  e lectri cal  and  magnetic  f i e lds  are  g i ven  i n  
Tables  D . 1  and  D .2.  They are  an  extract  from  the  ICN IRP  ( I n ternational  Commission  on  Non-
I on iz ing  Rad iation  Protection)  Guidelines for limiting exposure to time-varying electric,  
magnetic and electromagnetic fields (up to 300 GHz)  ( 1 998) .   

Table  D.1  – Reference levels  for occupational  exposure  to  t ime-varying  electrical   
and  magnetic  fields  (unperturbed  r.m.s.  values)  

Frequency range  E-fi el d   
streng th  

H-fi eld   
streng th  

B-fi el d   
streng th  

Equ i valent  p lane  
wave  power  
densi ty,  S

eq
  

 V/m  A/m  µT W/m 2  

U p  to  1  H z  – 1 , 63  ×  1 05  2  ×  1 05  –  

1  H z  to  8  H z  20  000  1 , 63  ×  1 05/f2  2  ×  1 05 /f2  –  

8  H z  to  25  Hz  20  000  2  ×  1 04 /f 2 , 5  ×  1 04/f –  

0 , 025  kHz  to  0 , 82  kHz  500/f 20 /f 25/f –  

0 , 82  kHz  to  65  kH z  61 0  24, 4  30 , 7  – 

0 , 065  MHz  to  1  MHz  61 0  1 , 6/f 2 , 0 /f –  

1  MH z  to  1 0  MHz  61 0/f 1 , 6/f 2 , 0 /f –  

1 0  MHz  to  400  M Hz  61  0 , 1 6  0 , 2  1 0  

400  MHz  to  2  000  MHz  3√f 0 , 008√f 0 , 01 √f f/40  

2  GHz  to  300  GH z  1 37  0 , 36  0 , 45  50  

N OTE  f i s  the  frequ ency as  i nd i cated  i n  the  frequency range  co l umn .  

 

Table  D.2  – Reference levels  for general  publ ic  exposure  to  t ime-varying  electrical   
and  magnetic  fields  (unperturbed  r.m.s.  values)  

Frequency range  E-fi eld   
streng th  

H-fi el d   
s treng th  

B-fi el d   
streng th  

Equ ivalent  pl ane  
wave  power  
densi ty,  S

eq
 

 V/m  A/m  µT W/m 2  

Up  to  1  H z  – 3 , 2  ×  1 04  4  ×  1 04  –  

1  H z  to  8  Hz  1 0  000  3 , 2  ×  1 04/f2  4  ×  1 04 /f2  –  

8  Hz  to  25  Hz  1 0  000  4  000/f 5  000/f –  

0 , 025  kHz  to  0 , 8  kHz  250/f 4 /f 5 /f –  

0 , 8  kH z  to  3  kHz  250/f 5  6 , 25  – 

3  kHz  to  1 50  kH z  87  5  6 , 25  – 

0 , 1 5  M Hz  to  1  M Hz  87  0 , 73/f 0 , 92/f –  

1  MHz  to  1 0  MH z  87/√f 0 , 73/f 0 , 92/f –  

1 0  MHz  to  400  M Hz  28  0 , 073  0 , 092  2  

400  MHz  to  2  000  MHz  1 , 375√f 0 , 003  7√f 0 , 004  6√f f/200  

2  GHz  to  300  GH z  61  0 , 1 6  0 , 2  1 0  

NOTE  f i s  the  frequency as  i nd i cated  i n  the  frequency range  co l umn .  
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Fi gu res  D . 1  and  D .2  show a  comparison  of  the  reference  l evels  g i ven  i n  Tables  D . 1  and  D .2.  

 

Figure  D.1  – Reference levels  for  exposure  to  t ime-varying   
electrical  fields  comparing  Tables  D.1  and  D.2  

 

Figure  D.2  – Reference levels  for  exposure to  t ime-varying   
magnetic  fields  comparing  Tables  D.1  and  D.2  
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 Annex E
(normative)  

 
Touch  temperature l imi ts  

The  temperatures  of  ACCESSI BLE  PARTS  shal l  not  exceed  the  values  shown  i n  Table  E . 1 .  

Table  E.1  – Touch  temperature  l imi ts  

Parts  i n  OPERATOR  access  areas  

Maximum  temperature,  T
max

 

°C  

Metal  

G lass,  
porcelain  and  

vi treous  
materi al  

Plasti c  and  
rubber  b  

Hand les ,  knobs,  g ri ps,  e tc. ,  h e l d  o r touched  for  short  peri ods  
on l y  

60  70  85  

Hand les ,  knobs,  g ri ps,  e tc. ,  con t i nuousl y  h e l d  i n  n ormal  use  55  65  75  

External  su rfaces  of  equ ipment  that  m ay be  touched  a  70  80  95  

Parts  i n s i de  the  equ i pmen t  that  may be  touched  c  80  80  95  

a  Temperatu res  up  to  1 00  °C  are  perm i tted  on  the  fo l l owi ng  parts :   

− areas  on  the  external  su rface  o f  equ i pmen t  that  have  no  d imension  exceed i ng  50  mm ,  and  that  are  not  

l i ke l y  to  be  touched  i n  normal  u se;  and    

−  a part  o f  equ ipm en t  requ i ri n g  heat  for  the  i n tended  functi on  ( for  example,  an  e lectron i c  tube) ,  provi ded  
that  th i s  cond i t i on  i s  obvious  to  the  OPERATOR .  A  warn i ng  shal l  be  marked  on  the  equ i pmen t  i n  a  
prom inen t  posi t i on  ad jacen t  to  the  hot  part.    

 The  warn i ng  shal l  be  e i ther  the  symbol  I EC  6041 7-5041  (see  3 . 2 . 2  e )  or  the  fo l l owing  or  s im i l ar  word i ng :   

WARNING  

HOT SURFACE  

DO NOT TOUCH  

b  For each  materi al ,  accoun t  shal l  be  taken  o f  the  data  for  that  materi al  to  determ ine  the  appropri ate  maximum  
temperatu re .  

c  Temperatu res  exceed i ng  the  l im i ts  are  perm i tted  provi ded  that  the  fo l l owi ng  cond i t i ons  are  m et:  

– u n i n ten ti onal  con tact  wi th  such  a  part  i s  u n l i ke l y;  and   

– the  part  has  a  marki ng  i nd i cati ng  that  th i s  part  i s  ho t.  I t  i s  perm i tted  to  u se  the  symbol  I EC  6041 7-5041  to  
provi de  th i s  i n formati on .  

 

For equ ipment  i n tended  for  i nstal lation  i n  a  restri cted  access  l ocation ,  the  temperature  l im i ts  
i n  Table  E . 1  apply,  except  that  for  external  metal  parts  that  are  eviden tly  designed  as  heat  
s inks  or that  have  a  vis ible  warn ing ,  a  temperature  of  90  °C  i s  perm i tted .  
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 Annex F
( in formative)  

 
Changes in  the fourth  edi tion  

Table  F. 1  summarizes  the  reorgan ization  and  revis ion  of  IEC  6021 5  between  the  th i rd  and  
fou rth  ed i t i ons.  

Table  F.1  – Reorganization  and  revision  of  content  between   
the  th i rd  and  fourth  ed i tions  of  IEC 6021 5  

Thi rd  
Ed i tion  

Action  Fourth  
Ed i t ion  

I n troducti on  I n cl u ded  i n  Foreword  Foreword  

1  Revi sed   1  

Append i x  A I n teg rated  i n  mai n  
docu men t   

2  

2  Revi sed  and  renu mbered  4. 2  

SECTI ON  
ON E  

Ti t l e  de l eted   

3  Revi sed  and  renu mbered  3. 1  

3 . 1  Revi sed  and  renu mbered   3 . 1 . 1  

 New  3. 1 . 2  

 New  3. 1 . 3  

 New 3 . 1 . 4  

3 . 2  Renumbered  3. 1 . 5  

3 . 3  Revi sed  and  renu mbered  3. 1 . 6  

3 . 4  Revi sed  and  renu mbered  3. 1 . 7  

3 . 5  Renumbered  3. 1 . 8  

3 . 6  Revi sed  and  renu mbered  3. 1 . 9  

3 . 7  Revi sed  and  renu mbered  3. 1 . 1 0  

3 . 8  Renumbered  3. 1 . 1 1  

 New  3. 1 . 1 2  

 New  3. 1 . 1 3  

 New  3. 1 . 1 4  

 New  3. 1 . 1 5  

Append i x  C  Symbo l s  i n teg rated  i n  
main  docu men t   

3 . 2  

SECTI ON  
TWO 

Ti t l e  de l eted   

4  New t i t l e  and  renumbered  5. 1  

5  Revi sed  and  renu mbered  5. 2  

6  Renumbered  5. 3  

 New  5. 4  

SECTI ON  
THREE  

Renumbered  6  

7  Revi sed  and  renu mbered  6. 1  

8  Renumbered  6. 2  

8 . 1  Renumbered  6. 2 . 1  

Th i rd  
Ed i t ion  

Action  Fourth  
Ed i t ion  

8. 2  Renumbered  and  i tem  d )  
revi sed  

6. 2 . 2  

8 . 3  Revi sed  and  renumbered  6. 2 . 3  

8 . 4  Revi sed  and  renumbered  6. 2 . 4  

8 . 5  Revi sed  and  renum bered  6. 2 . 5  

8 . 6  De l e ted   

8 . 7  De l e ted   

8 . 8  Revi sed  and  renum bered  6. 2 . 6  

 New  6. 2 . 7  

9  Renumbered  6. 3  

9 . 1  Revi sed  and  renum bered  6. 3 . 1  

9 . 2  Renumbered  6. 3 . 2  

9 . 3  Renumbered  6. 3 . 3  

9 . 4  Revi sed  and  renum bered  6. 3 . 4  

1 0  Revi sed  and  renum bered  6. 4  

SECTI ON  
FOUR 

Renumbered  7  

1 1  Revi sed  and  renum bered  7. 1  

1 2  Renumbered  7. 2  

1 2 . 1  Renumbered  and  
Amendmen t  2 ,  1 2 . 1  
i n teg rated  

7. 2 . 1  

1 2 . 2  Renumbered  and  
Amendmen t  2 ,  1 2 . 2  
i n teg rated  

7. 2 . 2  

1 3  Renumbered  7. 3 . 1  

1 3 . 1  Renumbered  and  i tem  b)  
revi sed  

7. 3 . 2  

1 3 . 2  Revi sed  and  renum bered   7. 3 . 3  

1 3 . 3  Revi sed  and  renum bered  7. 3 . 4  

1 4  Renumbered  7. 4  

1 5  Revi sed  and  renum bered  7 . 5  

1 6  Revi sed  and  renum bered  7 . 6  

1 7  Renumbered  7 . 7  

SECTI ON  
FI VE  

Renumbered  8  

1 8  Renumbered  8 . 1  

1 9  Renumbered  8 . 2  



 – 34  – I EC  6021 5:201 6  © IEC  201 6  

Thi rd  
Ed i tion  

Action  Fourth  
Ed i t ion  

1 9 . 1  Revi sed  and  renu mbered  8 . 2 . 1  

1 9 . 2  Renumbered  8 . 2 . 2  

20  Renumbered  8 . 3  

21  Renumbered  8 . 4  

21 . 1  Renumbered  8 . 4. 1  

2 1 . 2  Revi sed  and  renu mbered  8 . 4. 2  

21 . 3  Renumbered  8 . 4. 3  

22  Renumbered  8 . 5  

22 . 1  Revi sed  and  renu mbered  8 . 5 . 1  

22 . 2  Revi sed  and  renu mbered  8 . 5 . 2  

22 . 3  Renumbered  8 . 5 . 3  

 New 8 . 5 . 4  

23  Renumbered  8 . 6  

24  Renumbered  8 . 7  

Th i rd  
Ed i t ion  

Action  Fourth  
Ed i t ion  

Append i x  A  Revi sed  / new re ference  / 
i n teg rated  i n  mai n  
documen t  (C l ause  2 )  

2  

Append i x  B   Annex  A 

Append i x  C  Revi sed  and  i n teg rated  i n  
mai n  documen t  

3 . 2  

Append i x  D   Annex  B  

Append i x  E  Annex  part l y  revi sed  Annex  C  

E . 7  E . 7  from  
Amendmen t  2  i n teg rated   

C . 7  

E . 8 . 1  Revi sed  C. 8 . 1  

 New C.  8 . 2  

 New Annex  D  

 New Annex  E  

 New Annex  F  
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