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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SAFETY –  

 
Part 2-76:  Particular requirements  for electric fence energizers  

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn ica l  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  Nati onal  Commi ttees).  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ica l  Speci fi cati ons ,  
Techn ica l  Reports ,  Publ i cl y Avai l ab l e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC 
Publ i cati on (s)” ) .  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  sub ject deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen tal  and  non -
governmen tal  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  d eterm ined  by 
ag reement  between  the  two  organ izati ons.  

2 )  The  formal  decis ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati ona l  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ica l  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternationa l  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Pub l i cati ons  
transparen tl y to  the  maximum  exten t possi b l e  i n  thei r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg ional  publ i cati on  shal l  be  cl earl y i n d i cated  i n  
the  l a tter.  

5)  I EC  i tsel f d oes  not  provi de  any attestati on  of con form i ty.  I n dependen t  certi fi cati on  bod ies  provi de  conform i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i cal  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i n d i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Pub l i cati ons.   

8)  Atten tion  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct appl i cati on  of th i s  pub l i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t  ri gh ts .  I EC  shal l  n ot  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

Th is  part of I n ternational  Standard  I EC  60335 has  been  prepared  by subcommi ttee  61 H :  
Safety of e lectrical l y-operated  farm  appl iances,  of I EC  techn ical  commi ttee  61 :  Safety of 
household  and  sim i lar e lectrical  appl iances.  

Th is  th i rd  ed i tion  cancels  and  replaces  the  second  ed i tion  publ i shed  i n  2002,   
Amendment 1 : 2006  and  Amendment 2 : 201 3.  Th is  ed i tion  consti tu tes  a  techn ical  revision .  

Th is  ed i tion  i ncludes  the  fol lowing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

•  the  text has  been  al igned  wi th  Ed i tion  5 . 2  of Part 1 ;  

•  add i tional  requ i rements  for securi ty fence  energ izers  have  been  i n troduced  (Clauses  3 ,  7 ,  
1 9 ,  22 ,  F igures  and  Annex BB);  

•  speci fic  requ i rements  for battery operated  energ izers  have  been  moved  to  Annex S.  
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The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

61 H /366/FDIS  61 H /367/RVD 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  i n  
the  report on  voting  ind icated  in  the  above  table.  

Th is  document has  been  d rafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part 2 .  

A l i st  of a l l  parts  i n  the  I EC  60335  series,  publ i shed  under the  general  ti tl e  Household and 
similar electrical appliances – Safety,  can  be  found  on  the  I EC  websi te.  

Th is  Part 2  i s  to  be  used  i n  con junction  wi th  the  l atest ed i tion  of I EC 60335-1  and  i ts  
amendments.  I t  was  establ i shed  on  the  basis  of the  fi fth  ed i tion  (201 0)  of that standard .  

NOTE  1  When  “Part 1 ”  i s  men ti oned  i n  th i s  s tandard ,  i t  refers  to  I EC  60335-1 .  

Th is  Part 2  supplements  or mod i fies  the  correspond ing  clauses  i n  I EC  60335-1 ,  so  as  to  
convert that publ ication  i n to  the  I EC  standard :  Safety requ i rements  for e lectric fence  
energ izers.  

When  a  parti cu lar subclause  of Part 1  i s  not mentioned  i n  th i s  Part 2 ,  that subclause  appl ies  
as  far as  i s  reasonable.  When  th is  standard  states  “add i tion ” ,  “mod i fication ”  or “replacement” ,  
the  re levant text i n  Part 1  i s  to  be  adapted  accord ing ly.  

NOTE  2  The  fo l l owing  numberi ng  system  i s  u sed :  

– subclauses,  tab l es  and  fi gu res  that  are  numbered  s tarti ng  from  1 01  are  add i ti onal  to  those  i n  Part  1 ;  

–  u n l ess  notes  are  i n  a  new subclause  or i nvol ve  notes  i n  Part  1 ,  they are  numbered  s tarti ng  from  1 01 ,  i ncl ud i ng  
those  i n  a  rep laced  cl ause  or subcl ause;  

– add i ti onal  Annexes  are  l ettered  AA,  BB ,  etc.  

NOTE  3  The  fo l l owing  pri n t  types  are  u sed :  

– requ i rements:  i n  roman  type  

– test specifications: in  italic type 

– notes:  i n  smal l  roman  type .  

Words  i n  bold  i n  the  text  are  defi ned  i n  Cl ause  3 .  When  a  defi n i t i on  concerns  an  ad jecti ve,  the  ad jecti ve  and  
associated  noun  are  a l so  i n  bol d .  

NOTE  4  The  a tten ti on  of N ati onal  Commi ttees  i s  d rawn  to  the  fact  that  equ i pmen t manu factu rers  and  testi ng  
organ izati ons  may need  a  transi ti onal  peri od  fo l l owing  pub l i cati on  of a  new,  amended  or revi sed  I EC  publ i cati on  i n  
wh i ch  to  make  products  i n  accordance  wi th  the  new requ i remen ts  and  to  equ i p  themselves  for conducti ng  new or 
revi sed  tests.  

I t  i s  the  recommendati on  of the  commi ttee  that  the  con ten t  of th i s  publ i cati on  be  adopted  for implemen tati on  
nati onal l y not  earl i er than  1 2  mon ths  or l a ter than  36  mon ths  from  the  date  of publ i cati on .  

The  fol lowing  d i fferences  exist i n  the  countries  i nd icated  below:  

6. 1 01 :  On l y energy l im i ted  energ i zers  are  a l l owed  (Al l  EU  and  EFTA coun ti es) .  
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The  commi ttee  has  decided  that the  conten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  related  to  
the  speci fic document.  At th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater 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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I NTRODUCTION  

I t  has  been  assumed  in  the  d rafting  of th is  I n ternational  Standard  that the  execu tion  of i ts  
provisions  i s  en trusted  to  appropriately qual i fied  and  experienced  persons.  

Th is  standard  recogn izes  the  i n ternational ly accepted  l evel  of protection  against hazards  such  
as  electrical ,  mechan ical ,  thermal ,  fi re  and  rad iation  of appl iances  when  operated  as  in  
normal  use  taking  i n to  account the  manufacturer's  i nstructions.  I t  a lso  covers  abnormal  
s i tuations  that can  be  expected  i n  practice  and  takes  i n to  account the  way in  wh ich  
e lectromagnetic phenomena  can  affect the  safe  operation  of appl iances.  

Th is  standard  takes  i n to  account the  requ i rements  of I EC  60364  as  far as  possible  so  that 
there  i s  compatib i l i ty wi th  the  wi ri ng  ru les  when  the  appl iance  i s  connected  to  the  supply 
mains.  However,  national  wi ring  ru les  may d i ffer.  

I f an  appl iance  wi th in  the  scope  of th is  standard  a lso  i ncorporates  functions  that are  covered  
by another part 2  of I EC  60335,  the  relevant part 2  i s  appl ied  to  each  function  separately,  as  
far as  i s  reasonable.  I f appl icable,  the  in fluence  of one  function  on  the  other i s  taken  i n to  
account.  

NOTE  1  Th roughou t  th i s  publ i cati on ,  when  “Part  1 ”  i s  men tioned ,  i t  refers  to  I EC  60335-1 .  

When  a  part 2  standard  does  not i nclude  add i tional  requ i rements  to  cover hazards  deal t  wi th  
i n  Part 1 ,  Part 1  appl ies.  

NOTE  2  Th i s  means  that  the  techn ical  commi ttees  respons ib l e  for the  part  2  s tandards  have  determined  that  i t  i s  
not  necessary to  speci fy parti cu l ar requ i remen ts  for the  appl i ance  i n  q uesti on  over and  above  the  general  
requ i remen ts .  

Th is  standard  i s  a  product fami ly standard  deal ing  wi th  the  safety of appl iances  and  takes  
precedence  over horizontal  and  generic standards  covering  the  same  subject.  

NOTE  3  Hori zon ta l  and  generi c  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
cons iderati on  when  devel oping  the  general  and  particu lar requ i remen ts  for the  I EC  60335  seri es  of s tandards.  For 
example,  i n  the  case  of temperatu re  requ i remen ts  for su rfaces  on  many appl i ances,  generi c  standards,  such  as  
I SO  1 3732-1  for hot  su rfaces,  are  not appl i cabl e  i n  add i ti on  to  Part  1  or part  2  standards.  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SAFETY –  
 

Part 2-76:  Particular requirements  for electric fence energizers  
 
 
 

1  Scope 

Th is  clause  of Part 1  i s  replaced  by the  fol lowing .  

Th is  part of I EC  60335  deals  wi th  the  safety of electric  fence  energ izers ,  the  rated  vol tage 
of wh ich  i s  not more  than  250  V and  by means  of wh ich  fence  wires  in  agricu l tural ,  domestic  
or feral  an imal  con trol  fences  and  securi ty fences  may be  e lectri fied  or mon i tored .  

NOTE  1 01  Examples  of electri c  fence  energ i zers  com ing  wi th i n  the  scope  of th i s  s tandard  are:  

– mains-operated  energ izers ;  

–  battery-operated  e lectri c  fence  energ izers  su i table  for connection  to  the  mains ,  as  shown  i n  F i gu re  1 01  
and  F i gu re  1 02 ;  

– electri c  fence  energ izers  operated  by non -rechargeable  batteri es  e i ther i ncorporated  or separate.  

Th i s  standard  does  not  i n  genera l  take  i n to  accoun t 

– the  use  of appl i ances  by young  ch i l d ren  or i n fi rm  persons  wi thou t  supervi s ion ;  

– the  p l ayi ng  wi th  appl i ances  by young  ch i l d ren .  

NOTE  1 02  Atten ti on  i s  d rawn  to  the  fact that 

– for appl i ances  i n tended  to  be  u sed  on  board  sh i ps  or a i rcraft,  add i ti ona l  requ i remen ts  can  be  necessary;  

– i n  many coun tri es ,  add i ti ona l  requ i rements  are  speci fi ed  by the  nati onal  hea l th  au thori ti es ,  the  nati onal  
au thori ti es  responsibl e  for the  protecti on  of l abour,  the  nati onal  water supply au thori ti es  and  s im i l ar au thori ti es .  

NOTE  1 03  Th i s  standard  does  not  appl y to  

– e l ectromagnetica l l y coupl ed  an imal  tra i ner co l l ars;  

–  appl i ances  i n tended  to  be  u sed  i n  l ocati ons  where  specia l  cond i ti ons  prevai l ,  such  as  the  presence  of a  
corros ive  or expl os ive  a tmosphere  (dust,  vapour or gas) ;  

–  separate  battery chargers  ( I EC  60335-2-29);  

–  e l ectri c  fi sh i ng  mach i nes  ( I EC  60335-2-86);  

–  e l ectri c an imal -stunn i ng  equ i pmen t ( I EC  60335-2-87) ;  

–  appl i ances  for med ical  pu rposes  ( I EC  60601 ).  

2  Normative references  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

Addition: 

I EC  60068-2-52:201 7,  Environmental testing – Part 2:  Tests – Test Kb: Salt mist,  cyclic 
(sodium chloride solution)  

I EC  60320-3,  Appliance couplers for household and similar general purposes – Part 3:  
Standard sheets and gauges  

I SO  3864-1 ,  Graphical symbols – Safety colours and safety signs – Part 1 :  Design principles 
for safety signs and safety markings  
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3  Terms and  defin i tions  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

3.1  Defin i tions  relating  to  physical  characteristics  

3. 1 . 1  Addition:  

Note  1  to  en try:  For type  D  energ izers ,  the  rated  vol tage  o f the  energ i zer  i s  the  rated  vol tage  for battery 
suppl y.  

Replacement:  

3.1 .9  
normal  operation  
operation  of the  appl iance  under the  fol l owing  cond i tions:  the  electric  fence  energizer  i s  
operated  as  i n  normal  use  when  connected  to  the  supply,  wi th  no  load  connected  to  the  
ou tpu t terminals  

3.1 .1 01  
prospective  peak vol tage 
peak ou tpu t vol tage  of the  impu lse  generator speci fied  in  C lause  1 4  that wou ld  be  obtained  
wi th  the  energ izer  not  connected  to  the  test ci rcu i t 

3.1 .1 02  
rated  vol tage  for battery supply 
vol tage  for battery supply,  for type A energizers ,  type  B  energ izers ,  type  C  energ izers  and  
type  D  energizers  assigned  to  the  energizer  by the  manufacturer 

3.1 .1 03  
rated  vol tage  range  for battery supply 
vol tage  range  for battery supply,  for type A energ izers ,  type  B  energizers ,  type  C  
energ izers  and  type  D  energ izers  assigned  to  the  energ izer  by the  manufacturer,  expressed  
by i ts  l ower and  upper l im i ts  

3.1 . 1 04 
impulse  duration  
duration  of that part of the  impu lse  that con tains  95  %  of the  overal l  energy and  i s  the  shortest 
i n terval  of i n tegration  of I2(t)  that g i ves  95  %  of the  i n tegration  of I2(t)  over the  total  impu lse  

Note  1  to  en try:  I(t)  i s  the  impu l se  cu rren t  as  a  functi on  of t ime.  

3.1 .1 05 
output current 
RMS value  of the  output current  per impu lse  calcu lated  over the  impu lse  duration  

3.5 Defin i tions  relating  to  types  of appl iances  

3.5.1 01  
electric  fence  energ izer 
appl iance  that i s  i n tended  to  del i ver period ical l y vol tage  impu lses  to  a  fence  connected  to  i t  

Note  1  to  en try:  Electri c  fence  energ izers  a re  herei nafter a l so  referred  to  as  energ izers .  

3.5.1 02  
mains-operated  energizer 
energizer  designed  for d i rect connection  to  the  mains  
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3.5.1 03  
battery-operated  energizer su i table  for connection  to  the  mains  
energ izer 
– operated  by batteries  and  having ,  or being  designed  for connection  to,  faci l i ti es  for 

charg ing  these  batteries  from  the  mains,  or 

– designed  for operation  from  the  mains  and  from  batteries  

3.5.1 04 
type  A energizer 
battery-operated  energizer su i table  for connection  to  the  mains  consisti ng  of an  impu lse  
generating  ci rcu i t,  a  battery charg ing  ci rcu i t  and  a  battery,  the  impu lse  generating  ci rcu i t  
being  connected  to  the  mains  or the  battery when  the  energ izer i s  i n  operation  

Note  1  to  en try:  Type  A energ izers  a re  shown  schemati ca l l y i n  F i gu re  1 01 .  

3.5.1 05 
type  B  energizer 
battery-operated  energizer su i table  for connection  to  the  mains  consisti ng  of an  impu lse  
generating  ci rcu i t,  a  battery charg ing  ci rcu i t  and  a  battery,  the  impu lse  generating  ci rcu i t  
being  connected  to  the  battery and  d isconnected  from  the  battery charg ing  ci rcu i t  and  the  
mains  when  the  energ izer  i s  i n  operation .   

Note  1  to  en try:  For recharg i ng  the  battery,  the  impu l se  generati ng  ci rcu i t  i s  d i sconnected  and  rendered  
i noperab le .  

Note  2  to  en try:  Type  B  energ izers  a re  shown  schemati ca l l y i n  F i gu re  1 01 .  

3.5.1 06  
type  C  energizer 
battery-operated  energizer su i table  for connection  to  the  mains  consisti ng  of an  impu lse  
generating  ci rcu i t  and  a  battery,  the  impu lse  generating  ci rcu i t  being  connected  to  the  mains  
or the  battery when  the  energ izer i s  i n  operation ,  and  where  i t  i s  necessary to  remove  the  
battery to  recharge  i t  us ing  a  battery charger or,  i n  the  case  of a  non-rechargeable  battery,  to  
replace  i t  wi th  a  new battery 

Note  1  to  en try:  Type  C  energ i zers  a re  shown  schemati ca l l y i n  F i gu re  1 01 .  

3.5.1 07  
type  D  energizer 
battery-operated  energizer su i table  for connection  to  the  mains  consisti ng  of an  impu lse  
generating  ci rcu i t  i n tended  to  be  powered  by a  battery,  or a  detachable  supply un i t,  when  
the  energ izer i s  i n  operation .   The  impu lse  generating  ci rcu i t  or the  battery may be  connected  
to  a  detachable  supply un i t  wi th  or wi thout i ncorporated  battery charg ing  ci rcu i try for 
recharg ing  the  battery when  the  energ izer i s  i n  operation .  

Note  1  to  en try:  Examples  of Type  D  energ izers  a re  shown  schemati cal l y i n  F i gu re  1 02.  

3.5.1 08  
battery-operated  energizer 
energizer  deriving  i ts  energy solely from  batteries  or other sources  of energy and  not 
designed  for connection  to  the  mains  

3.5.1 09  
securi ty electric  fence energizer 
energizer  con tain ing  fence  ci rcu i ts  that are  i n tended  to  period ical l y del i ver vol tage  impu lses  
i n to  electric  securi ty fences  

Note  1  to  en try:  A securi ty e l ectric  fence  energ izer i s  here i nafter a l so  referred  to  as  a  securi ty energ i zer.  
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3.5.1 1 0  
independently timed  securi ty energ izer 
securi ty  energizer  that i ncludes  an  i n ternal  impu lse timing  signal  source  to  set the  tim ing  
of the  period ic vol tage  impu lses  i t  del ivers  to  an  electric  securi ty fence  

Note  1  to  en try:  An  i ndependently timed  securi ty energ izer  i s  h erei nafter a l so  referred  to  as  an  i ndependent  
securi ty energ i zer.  

3.5.1 1 1  
dependently timed  securi ty energ izer 
securi ty  energizer  that i s  dependent on  an  external  impulse  timing  s ignal  to  set the  tim ing  
of the  period ic vol tage  impu lses  i t  de l ivers  to  an  electric  securi ty fence  

Note  1  to  en try:  A dependently timed  securi ty energ izer  i s  herei nafter a l so  referred  to  as  dependent  securi ty 
energ izer.  

Note  2  to  en try:  Some  types  of securi ty energ izer  may be  confi gu red  e i ther as  an  i ndependent  securi ty 
energ izer  or a  dependent  securi ty energ izer  a t  the  time  of i n sta l l ati on .  

3.5.1 1 2  
securi ty energizer group 
one  or two  securi ty energ izers  wi th  a  g roup  total  of two  fence circu i ts  used  to  supply 
ad jacent electric  securi ty fences  i n  a  securi ty energizer fence  system  that a l lows  the  two  
fence  ci rcu i ts  to  be  contacted  at  the  same  time 

Note  1  to  en try:  The  fence  ci rcu i ts  i n  a  securi ty energ i zer group  may be  ga l van ica l l y connected .  

3.5.1 1 3  
type  R securi ty energ izer 
securi ty energ izer  wi th  one  or two  fence  ci rcu i ts  that i s  su i table  for use  i n  a  type  R 
securi ty energizer group  

3.5.1 1 4 
type  R securi ty energ izer group 
securi ty energizer group  con tain ing  on ly type  R securi ty energ izers  

3.5.1 1 5  
type  S  securi ty energ izer 
securi ty energ izer  wi th  one  or two  fence  ci rcu i ts  that i s  su i table  for use  i n  a  type S  
securi ty energ izer group   

3.5.1 1 6  
type  S  securi ty energ izer group 
securi ty energ izer group  con tain ing  at  l east one  type  S  securi ty energ izer  

Note  1  to  en try:  A type  S  securi ty energ i zer group  may con ta in  a  type  R securi ty energ i zer.  

3.6  Defin i tions  relating  to  parts  of an  appl iance 

3.6.3  Addition: 

Note  1 01  to  en try:  I t  a l so  i ncl udes  term inal s  for the  connecti on  of the  battery and  other meta l  parts  i n  a  battery 
compartment  that  become access i b l e  when  repl aci ng  batteries  even  wi th  the  a i d  of a  tool .  

Replacement:  

3.6.4  
l ive  part 
conductive  part that may cause  an  e lectric shock 
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3.6.1 01  
fence ci rcu i t  
al l  conductive  parts  or components  wi th in  an  energizer,  that are  connected  or i n tended  to  be  
connected  galvan ical l y to  the  ou tpu t terminals  

3.6.1 02  
securi ty energizer impulse  timing  s ignal  
signal  that i s  used  to  determine  the  tim ing  of the  period ic vol tage  impu lses  del i vered  by a  
securi ty energizer  to  an  electric  securi ty  fence  

Note  1  to  en try:  A securi ty energ i zer impu lse  tim ing  s i gnal  i s  here inafter a l so  referred  to  as  an  impu lse  tim ing  
s ignal .  

Note  2  to  en try:  Examples  of a  securi ty energ i zer  impu lse  tim ing  s ignal  i n cl u de  wi red  (RS-485) ,  wi red  wi th  
l a tency ( i n ternet  cl ock,  secu re  TCP/I P),  wi re less  wi th  l a tency (LAN ,  PAN),  opti cal ,  GPS.  

3.6.1 03  
impu lse  timing  s ignal  source 
signal  source  that generates  the  impu lse  timing  s ignal  requ i red  by a  dependent securi ty 
energ izer to  set the  tim ing  of the  period ic vol tage  impu lses  i t  del i vers  to  an  electric  securi ty 
fence  

Note  1  to  en try:  An  impu lse  tim ing  s i gnal  source  may be  u sed  by one  or more  dependent securi ty energ isers .  

Note  2  to  en try:  An  example  of an  impu lse  tim ing  s ignal  source  i s  an  impu lse  s i gnal  from  an  ad j acen t  electric  
securi ty fence  that  i s  powered  by an  i ndependent securi ty energ izer  th at  bel ongs  to  the  same  securi ty 
energ izer fence  system .  

Note  3  to  en try:   An  impu l se  s i gna l  from  an  ad j acent  electric  securi ty fence  powered  by an  i ndependent 
securi ty energ izer  not  be long i ng  to  the  same  securi ty energ i zer fence  system  i s  not an  example  of a  possi b l e  
impu lse  tim ing  s i gnal  source .  

3.8  Defin i tions  relating  to  miscel laneous  matters  

3.8.1 01  
standard  load  

l oad  consisting  of a  non-inductive  resistor of 500  Ω  ±  2 , 5  Ω  and  a  variable  resistor that i s  

ad justed  so  as  to  maximize  the  energy per impu lse  or output current  i n  the  500  Ω  res istor,  
as  appl icable   

Note  1  to  en try:  The  vari abl e  res i stor i s  connected  i n  seri es  or para l l e l  wi th  the  500  Ω  resi stor,  wh i chever g i ves  
the  more  un favourable  resu l t.  

3.8.1 02  
earth  electrode 
metal  structure  that i s  d ri ven  in to  the  ground  near an  energizer  and  connected  electrical l y to  
the  ou tpu t earth  terminal  of the  energizer,  and  that i s  i ndependent of other earth ing  
arrangements  

3.8.1 03  
pu lsed  conductors  
conductors  that are  subjected  to  h i gh  vol tage  pu lses  by the  energizer  

3.8.1 04 
connecting  lead  
electric conductor,  used  to  connect the  energ izer  to  the  electric  fence  or the  earth  electrode  

3.8.1 05 
fence 
barrier for an imals  or for securi ty pu rposes,  comprising  one  or more  conductors,  such  as  
metal  wi res,  rods  or ra i l s  
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3.8.1 06  
electric  fence 
barrier that i ncludes  one  or more  electric conductors,  i nsu lated  from  earth ,  to  wh ich  e lectric 
pu lses  are  appl ied  by an  energ izer  

3.8.1 07  
electric  an imal  fence 
electric  fence  u sed  to  con tain  an imals  wi th in  or exclude  an imals  from  a  particu lar area  

3.8.1 08  
electric  securi ty fence 
fence  u sed  for securi ty purposes  that comprises  an  electric fence  and  a  physical  barrier 
e lectrical l y i solated  from  the  e lectric  fence  

3.8.1 09  
physical  barrier 
barrier not l ess  than  1 , 5  m  h igh  i n tended  to  prevent i nadverten t con tact wi th  the  pulsed  
conductors  of the  electric  fence  

Note  1  to  en try:  Physical  barriers  a re  typ i ca l l y constructed  from  verti ca l  sheeti ng ,  ri g i d  verti ca l  bars ,  ri g i d  mesh ,  
rods  or cha in -wi re  mesh .  

3.8.1 1 0  
publ ic  access  area 
any area  where  persons  are  protected  from  inadverten t contact wi th  pulsed  conductors  by 
a  physical  barrier  

3.8.1 1 1  
secure  area 
area  where  a  person  i s  not separated  from  pulsed  conductors  below 1 , 5  m  by a  physical  
barrier 

3.8.1 1 2  
securi ty energizer fence system 
electric  securi ty fence  i nsta l lation  where  the  fences  are  energ ized  by one  or more  securi ty 
energ izers  con tain ing  one  or more  securi ty energ izer groups  that can  be  type  R securi ty 
energ izer groups  or  type  S  securi ty energizers  groups  

Note  1  to  en try:  An  i ndependent  impu lse  tim ing  s ignal  source  u sed  i n  a  securi ty energ i zer fence  system  may 
be  u sed  to  set  the  tim i ng  of dependent  securi ty energ izers  i n  mu l ti p l e  securi ty energ izer groups .  

4 General  requ irement 

Th is  clause  of Part 1  i s  appl icable.  

5 General  condi tions  for the  tests  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

5.2  Modification:  

Replace the test specification by the following: 

The tests are made on two energizers  as delivered,  one being subjected to all the tests with  
the exception of that of Clause 18,  and the other to the tests of 22. 108 and Clause 18.  
However,  the tests of Clauses 22 to 28 may be made on  separate samples.  

Provided by IHS Markit under l icense with  IEC



 –  1 4  – I EC  60335-2-76:201 8  © IEC  201 8  

For type A  energizers  and type C energizers,  an  additional sample is required for the test of 
Clause 18.  

Addition: 

NOTE  1 01  Where  electronic  ci rcu i ts ,  electron ic  components  or other devi ces  are  normal l y encapsu l ated ,  
specia l l y prepared  samples  can  be  used  for the  tests  of 1 9 . 1 1  and  1 9 . 1 01 .  

5.3  Addition: 

The measurements of 22. 108 shall be carried out before the tests of Clause 14.   

If any electronic component has been damaged during the tests of Clause 14,  the tests of 
Clause 19 are made twice,  once before and once after the damaged electronic components  
have been replaced by new electronic components.  

5.5  Addition: 

The energizer is mounted in  a  normal position such that the deviation from the position  for 
which it is designed does not exceed 15°.  However,  if the energizer is provided with  means 
for adjustment to the normal position,  such as a  spirit level,  the energizer shall be  adjusted to 
within  ±2° of the normal position.  

The earthing terminal of the fence circuit is connected to earth.  However,  if there is no 
indication as to which of the output terminals is to  be  connected to earth,  the terminal that 
gives the most unfavourable result is earthed.  

5.8.1  Addition: 

For type A  energizers,  type B energizers,  type C energizers  and type D energizers  where 
the terminals for the connection of the battery have no indication of polarity,  the more 
unfavourable polarity of the voltage source replacing the battery shall be  applied.  

For mains-operated energizers  and battery-operated energizers suitable for connection 

to the mains,  the  reference source impedance of the mains supply shall be 0, 4 Ω  +  j0, 25 Ω .  

5.1 01  All energizers  are tested as motor-operated appliances.  

6 Classification  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

6.1  Replacement:  

Mains-operated  energizers  and  battery-operated  energ izers  su i table  for connection  to  
the  mains  shal l  be  class  I I  wi th  respect to  protection  against e lectric shock.  

Compliance is checked by inspection and by the relevant tests.  

6.2  Addition:  

Energ izers  shal l  be  of at l east I PX4.  

6.1 01  Energ izers  are  classi fied  as  being  e i ther energy l imi ted  energ izers  or current 
l imi ted  energ izers .  

Compliance is checked by the appropriate tests.  
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7  Marking  and  instructions  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

7.1  Addition:  

Type A energizers ,  type  B  energizers  and  type  C  energ izers  shal l  be  marked  wi th  the  
rated  vol tage  for battery supply  or rated  vol tage  range  for battery supply,  i n  vol ts.  

Energy l imi ted  energ izers  that are  marked  wi th  a  maximum  energy/impu lse  exceed ing  5  J  
shal l  a lso  be  marked  wi th  the  correspond ing  l oad  resistance  at  wh ich  maximum  
energy/impu lse  i s  obtained .  

Energ izers  shal l  be  marked  wi th  symbol  I SO  7000-0790  (2004-01 ) .  

Type R  securi ty  energ izers  shal l  be  marked  wi th  symbol  I EC  6041 7-6406  (201 8-02).  

Type S  securi ty  energ izers  shal l  be  marked  wi th  symbol  I EC  6041 7-6407  (201 8-02).  

7.6  Addition: 

 

[symbol  I EC 6041 7-5036   

(2002-1 0) ]  
d angerous  vol tage  

 

[symbol  I EC 6041 7-501 7   

(2006-08) ]  
earth ;  g round  

 

[symbol  I EC 6041 7-6406   
(201 8-02)]  

time  synchron ized  type  R securi ty energ izer 

 

[symbol  I EC 6041 7-6407   
(201 8-02)]  

time  synchron ized  type  S  securi ty energ izer 

 

The  symbols  for ou tpu t (fence)  and  ou tpu t (earth )  shal l  be  i n  accordance  wi th  symbols  
I EC  6041 7-5036  (2002-1 0)  and  I EC  6041 7-501 7  (2006-08)  respectively.  

7.1 2  Addition: 

I nstructions  for battery-operated  energ izers  su i table  for connection  to  the  mains  shal l  

– i nclude  a  warn ing  against us ing  non-rechargeable  batteries  wh i le  the  energizer i s  
powered  by mains;  

– state  that,  during  charg ing ,  ven ted  rechargeable-batteries  shal l  be  placed  i n  a  wel l -
venti l ated  area.  

I nstructions  for type  D  energizers  shal l  l i st  accessories  made  avai lable  by the  manufacturer.  

7 . 1 4  Addition:  
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The  ou ter d iameter of the  ci rcle  of symbol  I EC  6041 7-6406  (201 8-02)  and  symbol  
I EC  6041 7-6407  (201 8-02)  shal l  be  at  l east 1 5  mm.  

7.1 01  Un less  the  correct mode  of connection  i s  obvious  or i rrelevant,  the  ou tpu t terminals  of 
the  energizer,  other than  ded icated  ou tpu t earth  terminals,  shal l  be  clearly and  i ndel ib ly 
i den ti fied  using  symbol  I EC  6041 7-5036  (2002-1 0).  Ded icated  ou tpu t earth  terminals  shal l  be  
clearly and  indel ib l y i denti fi ed  using  symbol  I EC  6041 7-501 7  (2006-08).  

Where  a l ternative  ou tpu t terminals  are  provided ,  they shal l  be  s im i larly marked ,  or marked  
wi th  the  words  FULL POWER,  REDUCED POWER or REDUCED VOLTAGE,  as  appropriate.  

I f a  swi tch  to  control  the  ou tpu t energy i s  provided ,  the  various  posi tions  of the  swi tch  shal l  be  
marked  wi th  the  appropriate  symbols,  or wi th  the  words  FULL  POWER,  REDUCED POWER or 
REDUCED VOLTAGE,  as  appropriate.  

The  heigh t of characters  i n  the  marking  shal l  not be  l ess  than  that g i ven  by an  1 8  poin t fon t 
and  the  symbols  shal l  have  a  heigh t of at l east 6  mm.  

Compliance is checked by inspection and measurement.  

7.1 02  For battery-operated  energizers  su i table  for connection  to  the  mains ,  the  supply 
terminals  for connection  of the  battery shal l  be  clearly i nd icated  by symbol  I EC  6041 7-5005  
(2002-1 0)  for posi ti ve  polari ty,  and  by symbol  I EC  6041 7-5006  (2002-1 0)  for negative  polari ty,  
un less  the  polari ty i s  i rrelevant.  

Compliance is checked by inspection.  

7.1 03  Energ izers  shal l  be  suppl ied  wi th  i nstructions  that con tain  the  i n formation  g iven  in  
Annex BB  regard ing  

– the  i nstal lation  of electric  fences ;  

– the  means  of connecting  the  energ izer  to  the  electric  fence .  

Such  in formation  shal l  con tain  the  substance  of the  word ing  g iven  i n  Clause  BB. 1  (electric 
an imal  fences),  Clause  BB. 2  (electric securi ty fences  not suppl ied  from  a  securi ty energ izer 
g roup)  or Clause  BB.3  (e lectric securi ty fences  suppl ied  from  a  securi ty energ izer group),  as  
appropriate.  

Energ izers  i n tended  for use  wi th  electric  securi ty fences  may a lso  be  suppl ied  wi th  the  
i n formation  g iven  i n  Annex CC.  

Compliance is checked by inspection.  

7.1 04 The i nstructions  for a  securi ty energ izer  that i s  su i table  for use  i n  a  securi ty 
energ izer group  shal l  con tain  the  substance  of the  fol lowing :  

– on ly type  R securi ty energ izers  or type  S  securi ty energ izers  can  be  used  i n  securi ty 
energ izer g roups;  

– a  type  S  securi ty energ izer shal l  not be  used  i n  a  type  R securi ty energ izer g roup;  

– a  type  R securi ty energ izer may be  used  i n  a  type  S  securi ty energ izer g roup;  

– i den ti fication  of the  model  or type  reference  of securi ty energ izers  that are  permi tted  to  be  
used  in  the  securi ty energ izer group;  

– securi ty energ izer g roups  shal l  on ly i nclude  securi ty energ izers  that are  i denti fied  i n  the  
i nstructions;  

– the  permi tted  configurations  and  connections  of securi ty energ izers  that may be  used  in  
the  securi ty energ izer groups;  
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– i den ti fication  of the  model  or type  reference  of the  device  producing  the  impu lse  tim ing  
s ignal  source  that i s  su i table  for use  i n  the  securi ty energ izer g roup;  

– a  securi ty energ izer fence  system  must be  configured  and  instal led  by,  or under the  
responsibi l i ty of an  au thorized  i nstal ler;  

– a  securi ty energ izer fence  system  shal l  be  serviced  and  main tained  by,  or under the  
responsibi l i ty of an  au thorized  i nstal ler;  

– after i nsta l lation ,  a  l abel  shal l  be  attached  to  each  energ izer i n  a  securi ty energ izer g roup  
that provides  the  au thorized  i nstal ler’s  name,  contact detai l s  and  the  i nstal lation  date;  

– after servicing ,  a  l abel  shal l  be  attached  to  each  energ izer i n  a  securi ty energ izer g roup  
that provides  the  au thorized  i nstal l er’s  name,  contact detai l s  and  the  service  date;  

– an  au thorised  i nstal ler i s  a  person  su i tably trained  by the  manufacturer to  be  able  to  safely 
configure,  i nstal l  and  main tain  a  securi ty energ izer fence system on  the  basis  of 
professional  tra in ing ,  knowledge,  experience  and  fami l i ari ty of the  re levant equ ipment.  

The  i nstructions  for a  securi ty energizer  that i s  su i table  for use  in  a  securi ty energizer 
group  shal l  

– provide  an  explanation  of the  hazards  of not using  securi ty energ izer groups  i n  l ocations  
where  two  e lectric securi ty fences  can  be  con tacted  at  the  same time;  

– provide  an  explanation  of the  hazards  of not correctly configuring  a  securi ty energ izer  
when  used  in  a  securi ty energizer group .  These  hazards  i nclude:  

•  receiving  a  too  l arge  impu lse;  

•  receiving  consecutive  two  impu lses  that are  not spaced  apart enough  in  time;  

•  touch ing  an  e lectric securi ty fence  whose  i solation  from  the  supply mains  has  been  
compromised ;  

– explain  the  mean ing  of the  time  synchron ized  symbols  I EC  6041 7-6406  (201 8-02)  and  
I EC  6041 7-6407  (201 8-02),  i f they are  used ;  

– provide  a  general  explanation  of the  safety objectives  and  techn ical  requ i rements  of a  
securi ty energ izer group  that can  be  properly understood  by an  au thorized  instal ler;   

– provide  a  general  explanation  of the  safety objectives  and  techn ical  requ i rements  of a  
securi ty energizer fence system  that can  be  correctly understood  by an  au thorized  
i nstal ler.  

The  fron t section  of the  instructions  shal l  i nclude  the  substance  of the  fol lowing  warn ings:  

IMPORTANT WARNINGS 

WARNING:  These  i nstructions  must be  fu l l y compl ied  wi th  i n  every respect 

WARNING:  A securi ty energ izer g roup  must be  used  at any poin t where  two  e lectric securi ty 
fences  can  be  con tacted  by a  person  at the  same  time 

WARNING:  G ive  specia l  atten tion  to  the  correct type  selection  and  connection  of securi ty 
energ izers  used  i n  a  securi ty energ izer g roup  

WARNING:  A securi ty energ izer fence  system  shou ld  be  checked  for safety by an  au thorized  
i nstal ler prior to  operation  

DANGER:  Fai l u re  to  comply fu l l y wi th  the  i nstructions  cou ld  l ead  to  a  fata l  e lectric shock 

Compliance is checked by inspection.  
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8  Protection  against access  to  l ive  parts  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

8.1 .4  Addition:  

The means for the connection of the fence  is not considered to be  a  live part.  

9  Starting  of motor-operated  appl iances  

Th is  clause  of Part 1  i s  not appl icable.  

1 0  Power input and  current 

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 0.1 01  For energy l imi ted  energizers  that are  marked  wi th  a  maximum  energy/impu lse  

exceed ing  5  J ,  the  value  so  marked  shal l  not deviate  from  that del ivered  by more  than  ±  1 0  %  
and  the  load  resistance  at wh ich  i t  i s  obtained  shal l  not deviate  from  the  value  marked  on  the  

energ izer  by more  than  ±  5  % .  

Compliance is checked by the following test.  

The energizer is supplied at rated voltage  or rated voltage for battery supply,  as 
appropriate,  under conditions of normal operation  but with  a  variable resistive load 
connected across its output terminals.  

The energy per impulse dissipated in  the resistive load connected across the energizer 
output terminals is measured using the measuring arrangement described in  22. 108.  The 
resistive load value is measured after it is adjusted to maximize the energy per impulse 
measured.  

1 1  Heating  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 1 .2  Addition: 

For type A  energizers  when connected for mains supply,  type D energizers  when connected 
for battery charging supply and type B energizers  when connected for mains supply with  
battery charge operation,  a  battery of the largest capacity for which the energizer is designed 
is connected to the terminals for the connection of the battery supply.  Before starting the test,  
the battery is discharged to such an extent that the voltage delivered by the battery does not 
exceed 0, 75 times its nominal value.  

1 1 .5  Replacement: 

The energizer is operated under normal operation ,  supplied as follows.  

A  mains-operated energizer is supplied with  the most unfavourable supply voltage between 
0, 85 and 1 , 1  times rated voltage.  
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Type A  energizers  and type C energizers,  when they are connected for mains supply,  are 
supplied with the most unfavourable supply voltage between 0, 85 and 1 , 1  times rated 
voltage.  

A  type B energizer,  when it is connected for mains supply with  battery charge operation,  is 
supplied with the most unfavourable supply voltage between 0, 85 and 1 , 1  times rated 
voltage.  

Type A  energizers,  type B energizers,  type C energizers  and type D energizers,  when 
they are connected for battery supply,  are supplied at the terminals for the connection of the 
battery with  the most unfavourable supply voltage between 

•  0,55 and 1 , 1  times rated voltage for battery supply,  if the energizer can  be used with 
non-rechargeable batteries; 

•  0,75 and 1 , 1  times rated voltage for battery supply,  if the energizer is designed for use 
with  rechargeable batteries only.  

The values specified in  Table 101  for the internal resistance per cell of the battery shall be 
taken into account.  

Table  1 01  – Battery source  impedance 

Supply to the terminals for the 
connection of the battery 

Internal resistance per cell 

Ω  

Non-rechargeable 
batteries 

Rechargeable 
batteries 

1 , 1  times rated voltage for battery supply 0, 08 0, 001  2 

1 , 0 times rated voltage for battery supply 0, 10 0, 001  5 

0, 75 times rated voltage for battery supply  0, 75 0, 006 0 

0, 55 times rated voltage for battery supply 2, 00 – 

NOTE  When  determin i ng  the  i n ternal  res istance  of a  battery,  two  or more  ce l l s  connected  i n  para l l e l  are  
cons idered  to  be  one  cel l .  

Type D energizers  are  supplied from a  source incorporating a  series resistance of 1  Ω  and 
having the form of 

•  a half-wave rectified sine-wave with an  RMS value equal to  the rated voltage for battery 
supply,  

•  a full-wave rectified sine-wave with an  RMS value equal to the rated voltage for battery 
supply,  

whichever is the more unfavourable.  

Security energizers  used in  a  security energizer group  shall be tested together in  any 
permitted configuration and connection that may be allowed in  the group.  

The maximum and minimum supply voltage values are set in  accordance with  Table 102 using 
multiplier factors based on  the rated voltage  or rated voltage range  of the appliance.  

Table  1 02  – Rated  supply vol tage  maximum  and  min imum  value  mul tipl ier factors  

Supply voltage value Mains  Battery 
(rechargeable)  

Battery  
(non-rechargeable)  

Minimum 0, 85 0, 75 0, 55 

Maximum 1 , 1  1 , 1  1 , 1  
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The security energizer feeding the first fence circuit is operated,  for a  given supply voltage 
type,  on  three supply voltage value settings in  turn,  the minimum value,  the maximum value 
and one freely selected value between the minimum and maximum values,  while the security 
energizer feeding the second fence circuit is supplied,  for a  given supply voltage type,  with  
any supply voltage varied between the maximum and minimum values that is selected to 
produce the most unfavourable result.   

The above tests are repeated,  but with  the first and second security energizer settings 
reversed.  Refer to Table 103.  

Table  1 03  – Supply vol tage  value  test settings  

Test First fence circuit supply Second fence circuit supply 

1  Maximum value Selected for worst case 

2 Minimum value Selected for worst case 

3 Freely selected value  Selected for worst case 

4  Selected for worst case Maximum value  

5 Selected for worst case Minimum value  

6 Selected for worst case Freely selected value  

 

The above tests are repeated for both  mains and battery supply voltage operation as 
applicable in  accordance with  Table 104.  

Table  1 04 – Test supply sequence for d i fferent supply type 

Test First fence circuit supply Second fence circuit supply 

MM Mains  Mains 

MB Mains Battery  

BM Battery  Mains 

BB Battery Battery 

 

NOTE  1 01  For a  typ i cal  securi ty energ izer group ,  based  on  two  securi ty energ izers  that  both  can  run  on  mai ns  
or rechargeable  battery,  there  wou l d  be  a  tota l  of twen ty fou r tests  performed .  However i n  some  cases  where  on l y  
mai ns  or battery operati on  i s  i nd i cated ,  the  number can  be  l ess  or i n  the  case  where  a  non -rechargeable  battery 
opti on  i s  a l so  i ncl uded ,  the  n umber of tests  cou l d  be  doubl ed .  

1 1 .7  Replacement:  

The energizer is operated until steady conditions are established.  

1 2  Void  

1 3  Leakage current and  electric  strength  at operating  temperature  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 3.1  Modification: 

Compliance is checked by the tests of 13. 2 and 13. 3 for mains-operated energizers  and 
battery-operated energizers suitable for connection to the mains  only.  

Addition: 
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The energizer is operated under normal operation  when supplied as specified in  11 . 5 for 
mains operation.  

1 4 Transient overvoltages  

1 4.1 01  Energizers  shal l  be  resistan t to  atmospheric surges  en tering  from  the  fence .  

Compliance is checked by the tests of 14. 102 to 14. 104 for mains-operated energizers and 
battery-operated energizers suitable for connection to the mains.  

NOTE  The  val ue  of U
0
 i s  the  peak val ue  of the  energ izer  ou tpu t  vol tage  obta ined  du ri ng  the  test  of 22 . 1 1 1 .  

Unless otherwise specified,  during the tests,  no disruptive discharges shall occur but surge 
protection devices are allowed to operate.  

Mains-operated energizers  and battery-operated energizers suitable for connection to 
the mains  are fixed to a  metal plate having dimensions that are at least 150 mm in  excess of 
those of the orthogonal projection of the energizer on  the plate,  and are then installed as in  
normal use.   

The tests are made by means of an  impulse generator producing positive and negative full 
lightning impulses having a  front time of 1 , 2 µs and a  time to half-value of 50 µs,  the  
tolerances being 

•  ± 5 % for the peak value; 

•  ± 30 % for the front time; 

•  ± 20 % for the time to half-value.  

Small oscillations in  the impulse are allowed,  provided their amplitude near the peak of the 
impulse is less than 5 % of the peak value.  For oscillations during the first half of the front 
time,  amplitudes up to 10 % of the peak value are allowed.  

The shape of the impulses is adjusted with the energizer connected to the impulse generator.  
The adjustment shall be made at approximately 50 % of the test voltage specified.  If,  for the 
test of 14. 104,  it is not possible  to obtain  the correct shape of the impulses,  it is only 
necessary to ascertain  that the front time has the required value at approximately 50 % of the 
prospective peak voltage  specified.  

The impulse generator to be used for the tests shall have an energy content of at least 125 J 
at the test voltage.  

1 4.1 02  Five positive and five negative impulses,  each having a  prospective peak voltage 
of 2U0  but not less than 25 kV,  are applied between  

– the output terminals and AC input terminals connected together and the metal plate,  for 
mains-operated energizers  and type A  energizers,  type B energizers  and type C 
energizers,  

– the output terminals and the metal plate,  for type D energizers,  

the  interval between consecutive impulses being at least 10 s.  

Type D energizers  are  further tested as follows.  

Each specified detachable supply unit is connected to the impulse generating circuit of the 
energizer in  turn.  The impulse voltages are applied between the energizer output terminals 
and the AC input terminals of the specified detachable supply unit connected together and 
the metal plate.  
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1 4.1 03  Five positive and five negative impulses,  each having a  prospective peak voltage  
of 2U0  but not less than 25 kV,  are applied between the output terminals connected together 
and 

– the AC input terminals connected together,  for mains-operated energizers  and type A  
energizers,  type B energizers  and type C energizers,  

– the terminals for connection of the external battery charger,  for type D energizers,  

the  interval between consecutive impulses being at least 10 s.  

If,  during this test,  a  surge protection device operates,  the test is repeated with  the surge 
protection device rendered inoperative.  During the repeat test no disruptive discharges are 
allowed.  

If the energizer has more than one fence circuit,  each fence circuit is subjected to this test 
in  turn,  the other fence circuits  being open-circuited.  

Type D energizers  are further tested as follows.  

Each specified detachable supply unit is connected to the impulse generating circuit of the 
energizer in  turn.  The impulse voltages are applied between the energizer output terminals 
and the AC input terminals of the specified detachable supply unit connected together and 
the metal plate.  

1 4.1 04  Five positive and five negative impulses,  each having a  prospective peak voltage  
of 2U0  but not less than 25 kV,  are applied between the output terminals,  the interval between 
the impulses being at least 10 s.  The input terminals are open-circuited.  For type D 
energizers,  the  input terminals of the impulse generating circuit are open-circuited.  

1 5 Moisture  resistance 

Th is  clause  of Part 1  i s  appl icable.  

1 6  Leakage current and  electric  strength  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 6.1  Modification: 

Compliance is checked by the tests of 16. 2,  16. 3 and 16. 101  for mains-operated energizers  
and battery-operated energizers suitable for connection to the mains.  

1 6.2  Modification:  

The test voltage is the upper limit of the voltage in  11 . 5.  

1 6.3  Addition:  

Other values of the test voltages and the points of application are shown in  Table 105.  
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Table  1 05  – Additional  test  vol tages  

Points of application Test voltagea  

Between the mains supply circuit and accessible parts  for metal-encased class 
II energizers  

Between the fence circuit and accessible partsb  

Between the mains supply circuit and the  fence circuit 

 
2U

0
 but not less than  10 000 V 

2U
0  
but not less than  10 000 V 

2U
0  
but not less than  10 000 V 

a  The  val ue  2U
0
 i s  a  peak val ue  equal  to  twice  the  maximum  peak val ue  of the  ou tpu t  vo l tage  measured  i n  

22 . 1 1 1 .  

b   A  gap  of 50  mm  around  the  ou tpu t term ina l  shal l  be  provided  i n  the  meta l  fo i l  i n  con tact  wi th  accessible  
parts .  

 

1 6.1 01  Immediately after the tests of 16. 3,  the output characteristics are measured as 
specified in  22. 108.   

The values measured shall be  within  the limits specified in  22. 108.  

1 7  Overload  protection  of transformers  and  associated  ci rcu i ts  

Th is  clause  of Part 1  i s  not appl icable.  

1 8  Endurance 

Th is  clause  of Part 1  i s  replaced  by the  fol lowing .  

Mains-operated  energizers  and  battery-operated  energ izers  su i table  for connection  to  
the  mains  shal l  be  so  constructed  that they are  able  to  endure  extreme temperatures  that 
may be  encountered  i n  normal  use.  Moreover,  overload  protection  devices  shal l  not operate  
under these  cond i tions.  

Compliance is checked by the following test.  

Mains-operated energizers,  type A  energizers  and type C energizers  when they are 
connected for mains supply are operated under conditions of normal operation .  The voltage 
applied is the rated voltage.  

Type D energizers are operated under conditions of normal operation .  The voltage applied 
is as specified in  11 . 5.  

Type B energizers  connected for battery operation are placed in  their normal position  and 
are fitted with  a  battery having a  nominal voltage equal to the rated voltage for battery 
supply of the energizer.  The battery shall be  of the largest capacity for which the energizer 
is designed.  The battery shall be  fully charged at the beginning of the test and shall be 
replaced by a  fresh one as soon as,  during the test,  the voltage of the battery decreases to 
0, 75 times its nominal voltage for a  rechargeable battery or to 0, 55 times its nominal voltage 
for a  non-rechargeable battery or until the energizer ceases to function due to low battery 
voltage.  

For type A  energizers,  a  battery of the largest capacity for which the energizer is designed 
is connected and placed in  the battery compartment.  Before starting the test,  the battery is 
discharged to such an extent that the voltage delivered does not exceed 0, 75 times its 
nominal value.   
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The other sample,  for type A  energizers  and type C energizers,  is to  be connected for 
battery supply and supplied from a  battery of the largest capacity for which the energizer is 
designed.  The battery shall be  fully charged at the beginning of the test,  and shall be  replaced 
by a  fresh one as soon as,  during the test,  the voltage of the battery decreases to 0, 75 times 
its nominal voltage for a  rechargeable battery or to 0, 55 times its nominal voltage for a  non-
rechargeable battery.  

The energizer is operated continuously for 168 h  (seven days)  at an  ambient temperature 
of –15 °C ±  2 °C and then for 168 h  (seven days)  at an  ambient temperature of 50 °C ± 2 °C.  

The output terminals are loaded with  a  non-inductive resistor of 500 Ω  ±  2, 5 Ω  during the 
first 84 h  of each period of 168 h  and the load is removed for the remainder of these periods.  

At the end of each of the periods of 168 h,  the output characteristics are measured,  as 
specified in  22. 108,  at the ambient temperature prescribed for the relevant period.   

The values measured shall be  within  the limits specified in  22. 108.  

During the test,  the energizer shall show no change impairing its further use,  the sealing 
compound,  if any,  shall not flow out to such an extent that live parts  are exposed and the 
energizer shall still meet the requirements of Clause 8.  

1 9  Abnormal  operation  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

1 9.1  Addition: 

The energizer is mounted as in  11 . 2,  except that the battery,  where applicable,  is fully 
charged.  

During the tests,  fuses that are accessible to the user are short-circuited.  

Energizers  are  also subjected to the tests of 19. 101 ,  19. 102,  19. 103,  19. 104 and 19. 105.  

Security energizer groups  are  also subjected to the tests of 19. 106 and 19. 107 as if they 
were an  energizer supplied in  one or more parts.  

1 9.1 2  Addition: 

If,  for any of the fault conditions,  the impulse repetition rate  is greater than 1  Hz and the 
safety of the energizer depends upon the operation of a  non-self-resetting protective device  
incorporating an  internal fuse,  the test is carried out three times to ensure that this fuse 
operates reliably and that internal parts are not damaged at the increased impulse repetition 
rate.  

1 9.1 3  Addition: 

The temperature rises of the windings shall not exceed the values shown in  Table 8.  

For a  type R security energizer,  during the tests the output characteristics of each fence 
circuit shall be  as specified in  22. 108 except for the impulse repetition  rate  and 22. 113.  If the 
impulse repetition  rate  is greater than 1 , 34 Hz,  the discharge energy per second into a  load 

consisting of a  non-inductive resistor of 500 Ω  shall not exceed 1 , 25 J/s after 3 min.   
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For all other energizers,  during the tests the output characteristics of each fence circuit shall 
be  as specified in  22. 108 except for the impulse repetition rate.  If the impulse repetition  rate  
is greater than 1 , 34 Hz,  the discharge energy per second into a  load consisting of a  non-

inductive resistor of 500 Ω  shall not exceed 2, 5 J/s after 3 min.  

For a  type R security energizer group,  during the tests the impulse synchronisation shall be  
as specified in  22. 114.  If the impulse repetition rate  is greater than 1 , 34 Hz,  the discharge 

energy per second into a  replacement load consisting of a  non-inductive resistor of 500 Ω  
shall not exceed 2, 5 J/s after 3 min.  

For a  type S security energizer group,  during the tests the combined fence circuit output 

characteristics measured in  the 500 Ω  resistor RT shall be  as specified in  22. 115 for test 
configurations 5 and 6 except for the impulse repetition  rate.  If the impulse repetition rate  is 

greater than 1 , 34 Hz,  the discharge energy per second into the 500 Ω  load RT shall not 
exceed 2, 5 J/s after 3 min.  

1 9.1 01  Energizers  are subjected to each of the following conditions in  turn,  while  being 
supplied with  the voltage specified in  11 . 5,  including those associated with  such other fault 
conditions that are an  actual consequence of the condition chosen: 

– the energizer is placed in  its most unfavourable position  even if it is not likely to be  
installed in  this position  in  normal use; 

– parts intended for adjusting the energizer,  other than those that are adjustable from the 
outside of the energizer without the aid of a  tool,  are adjusted to their most unfavourable 
position,  even if these parts are not intended to be  adjusted by the user,  unless they are 
effectively sealed against further adjustment; 

– the earthing conductor is removed from the earthing terminal of the fence circuit and 
connected to any other output terminal; 

– the output terminals are short-circuited; 

– switches,  relay-contacts and the like,  that form part of the impulse generating circuit,  are 
short-circuited or open-circuited,  whichever is the more unfavourable; 

– fuses that are accessible without the aid of tools,  series spark gaps in  the  fence circuit,  
discharging valves and thermal relays are short-circuited; 

– except for electronic circuits,  any creepage distance  or clearance  between live parts  
of different potential that is less than 5 mm for the fence circuit,  or 2 mm or less for other 
circuits,  is short-circuited,  and any unlocked connection is loosened; 

– the switching speed of an electronic component used as the major impulse-switching 
device shall be varied in  the range 0, 1  Hz to twice the rated frequency,  in  approximately 
a  1 :2:5 progression sequence over three decades,  by referencing the gate signal of this 
device to the voltage across it using an  external independent control.  

NOTE  Deta i l s  of a  s impl e  comparator ci rcu i t  that  has  been  found  su i table  for con trol l i ng  the  swi tch i ng  speed  of 
the  major impu l se-swi tch i ng  device  are  g iven  i n  Annex AA.  

1 9.1 02  Type A  energizers,  type C energizers  and type D energizers  are subjected to 
each of the following conditions in  turn,  while being supplied with the voltage specified in  
11 . 5: 

– with the energizer connected for battery supply,  terminals for the connection of the battery 
having an indication of polarity are connected to the opposite  polarity,  unless such a  
connection is unlikely to occur in  normal use; 

– with the energizer connected for mains operation,  terminals for the connection of the 
battery supply are connected to the most unfavourable resistive load,  including a  short 
circuit.  

1 9.1 03  Type B energizers  connected for mains supply with battery charge operation are 
subjected to each of the following conditions in  turn,  while  being supplied with  the voltage 
specified in  11 . 5: 
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– the terminals for the connection of the battery having an indication of polarity are  
connected to the opposite polarity,  unless such a  connection is unlikely to occur in  normal 
use; 

– the terminals for the connection of the battery supply are connected to the most 
unfavourable resistive load,  including a  short circuit.  

1 9.1 04 Type B energizers  connected for battery supply are supplied with the voltage 
specified in  11 . 5.  The supply terminals having an indication of polarity are connected to the 
opposite  polarity,  unless such a  connection is unlikely to occur in  normal use.  

1 9.1 05 Battery operated energizers suitable for connection to the mains  having a  rated 
voltage for battery supply of less than 12 V are operated under normal operation  when 
supplied with  an  input voltage of 13, 2 V DC.  

During the test,  the energizer shall be  connected to the voltage source via  a  1  Ω series 
resistor.  

This test is only applicable if the supply may be connected without modification of the 
energizer.  

1 9.1 06 Type S security energizer groups are tested for every permitted configuration and 
connection specified in  the instructions.  As such,  during the tests only a  single  fault is applied 
at a  time in  any one of the parts.  

1 9.1 07  Security energizer groups  are  subjected to fault testing of the impulse timing 
signal source.  A ll possible  impulse timing signal outputs are considered for faults occurring 
within  the impulse timing signal source  such as stopping,  intermittent operation,  low level,  
high level,  variable rate,  high rate.  Whenever possible  when an  external  impulse timing 
signal source  is used,  a  fault shall be introduced such that the impulse timing signal 
source  is no longer a  viable  method of synchronization.  However if it can  be shown that a  
particular fault condition is unlikely to occur then it should not be  considered.  

20  Stabi l i ty and  mechanical  hazards  

Th is  clause  of Part 1  i s  not appl icable.  

21  Mechanical  strength  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

21 .1 01  The  energ izer  shal l  wi thstand  the  effect of being  d ropped .  

Compliance is checked by the following test.  

The energizer is bolted centrally to a  board 1  000 mm ± 5 mm long by 225 mm ± 5 mm wide 
and approximately 25 mm thick.  The board is supported at each end on  a  rigid table by baulks 
of timber of such a  size that the energizer is held clear of the table  surface.  One end of the 
board is lifted through a  distance of 200 mm ± 5 mm and allowed to fall freely.  The test is 
repeated 20 times.  This procedure is then repeated with  the board placed on each of its other 
longitudinal edges in  turn.   

After the test,  the energizer shall show no damage within  the meaning of this standard.  
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22  Construction  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

22.1 2  Addition:  

The  requ i rement i s  not appl icable  to  the  energ izer  ou tpu t terminal  assembly i nclud ing  the  
terminal  knob  and  washers.  

22.31   Addition:  

The  requ i rement appl ies  on ly to  mains-operated  energizers  and  battery-operated  
energizers  su i table  for connection  to  the  mains .  

22.32  Addition:  

The  requ i rement appl ies  on ly to  mains-operated  energizers  and  battery-operated  
energizers  su i table  for connection  to  the  mains .  

22.46  Addition:  

I f programmable  protective  electronic  circu i ts  alone  are  used  to  ensure  compl iance  wi th  the  
ou tpu t characteristics  speci fied  i n  1 9 . 1 3,  the  software  shal l  con tain  measures  to  con trol  the  
fau l t/error cond i tions  speci fied  i n  Table  R.2 .  

22.56  Replacement:  

For type  D  energ izers ,  a  detachable  supply un i t  shal l  be  a  l i sted  accessory made  avai lable  
by the  manufacturer.  

Compliance is checked by inspection.  

22.1 01  For mains-operated  energ izers  and  battery-operated  energizers  su i table  for 
connection  to  the  mains ,  i n ternal  connections  shal l  be  so  fi xed  or protected ,  and  energ izers  
shal l  be  so  designed  that,  even  in  the  even t of the  l oosen ing  or breaking  of wi res,  a  
conductive  connection  cannot be  formed  between  the  mains  supply and  the  fence  ci rcu i t,  
and  no  other hazardous  cond i tion  shal l  arise.  

The  i npu t wind ing  and  the  ou tpu t wind ings  of transformers  used  to  i solate  the  fence ci rcu it  
from  the  supply ci rcu i t  shal l  be  separated  by an  i nsu lati ng  barrier,  and  the  construction  shal l  
be  such  that there  i s  no  possibi l i ty of any connection  between  these  wind ings,  e i ther d i rectl y 
or i nd i rectly through  other metal  parts.  

I n  particu lar,  precautions  shal l  be  taken  to  prevent 

– d isplacement of i npu t or ou tpu t wind ings,  or the  tu rns  thereof;  

– undue  d isplacement of parts  of wind ings,  or of i n ternal  wi ring ,  i n  the  event of a  ruptu re  or 
l oosen ing  of connections.  

I solation  between  the  mains  and  the  fence  ci rcui t  may be  ach ieved  by the  i ncorporation  of a  
double-wound  transformer si tuated  e i ther i n  the  i npu t ci rcu i t  or i n  the  fence  ci rcu i t.  I f such  
transformers  are  i ncorporated  i n  both  ci rcu i ts,  at l east one  of these  transformers  shal l  provide  
the  requ i red  degree  of i solation .  

Compliance is checked by inspection and by the tests of the other clauses of this standard.  
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NOTE  1  C i rcu i ts  connected  between  the  i npu t  term ina l s  and  the  primary s i de  of the  transformer provi d i ng  
the  requ i red  degree  of i sol ati on  are  consi dered  to  be  connected  to  the  mains ,  and  ci rcu i ts  connected  between  the  
ou tpu t term ina ls  and  the  secondary s i de  of th i s  transformer are  consi dered  to  bel ong  to  the  fence  ci rcu i t.  

NOTE  2  Examples  of constructi ons  that  comply wi th  the  requ i remen ts  of th i s  subclause  for wi nd i ngs  are  

– wi nd i ngs  on  separate  spool s  of adequate  i nsu l ati ng  materi a l ,  ri g i d l y fi xed  wi th  respect to  each  other and  to  the  
core  of the  transformer;   

–  wi nd i ngs  on  a  s i ng le  spool  wi th  a  parti t i on  wal l ,  both  of adequate  i nsu l ati ng  materi a l ,  provided  that  the  spool  
and  parti ti on  wal l  a re  pressed  or mou l ded  i n  one  p i ece,  or that,  i n  the  case  of a  pushed -on  parti t i on  wal l ,  there  
i s  an  i n termed iate  sheath  or coveri ng  over the  j o i n t  between  the  spool  and  the  parti ti on  wal l ;   

–  concen tri c  wi nd i ngs  on  cheekless  formers,  provided  that 

•  each  l ayer of the  wi nd ing  i s  i n terl eaved  wi th  adequate  i nsu lati ng  materia l  pro j ecti ng  beyond  the  end  tu rns  
of each  l ayer,  

•  one  or more  separate  sheets  of i nsu l ati ng  materi a l  of adequate  th i ckness  are  provi ded  between  the  i npu t  
wi nd i ng  and  the  ou tpu t  wi nd i ngs,  and  

•  the  wi nd i ngs  are  impregnated  wi th  a  hard -baked  or other su i tabl e  materi a l  that fu l l y penetrates  the  
i n tersti ces  and  effecti ve l y seal s  off the  end  tu rns .  

NOTE  3  I t  i s  not  to  be  expected  that  two  i n dependen t  fi xi ngs  wi l l  become  l oose  at  the  same  time.  

22.1 02  For mains-operated  energizers  and  battery-operated  energ izers  su i table  for 
connection  to  the  mains ,  transformers  in  the  fence ci rcu i t  shal l  be  p laced  in  a  separate  
compartment.  Th is  compartment shal l  not con tain  any part that i s ,  or can  come,  i n  con tact 
wi th  the  mains,  wi th  the  exception  of the  i npu t wind ing  of the  transformer.  

Compliance is checked by inspection and by the tests of the other clauses of this standard.  

22.1 03  For metal -encased  class  I I  energ izers ,  the  ou tpu t terminals  shal l  be  p laced  so  that 
external  conductors  connected  to  these  terminals  are  not l i kely to  come i n to  contact wi th  the  
enclosure.  

Compliance is checked by inspection.  

22.1 04 Energizers  shal l  be  so  designed  that  

– the  conductors  for the  connection  of the  fence  and  the  earth  electrode  can  be  easi l y 
connected ;  

– i t  i s  possib le  to  actuate  swi tches  and  other con trols,  i f th is  i s  necessary i n  normal  use,  
after the  energizer  has  been  mounted  and  connected  to  the  supply,  wi thou t open ing  or 
removing  any enclosure  that provides  protection  against harmfu l  i ngress  of water or 
un in tended  e lectric shock.  

Compliance is checked by inspection.  

22.1 05  For mains-operated  energizers  and  battery-operated  energ izers  su i table  for 
connection  to  the  mains ,  any assembly gap  i n  supplementary insu lation  shal l  not be  
co-inciden tal  wi th  any such  gap  i n  basic insu lation ,  ne i ther shal l  any such  gap  in  reinforced  
insu lation  g i ve  stra igh t access  to  l ive  parts .  

Compliance is checked by inspection.  

22.1 06 I n  type A energizers ,  type  B  energ izers  and  type C  energizers ,  terminals  for the  
connection  of the  battery and  other metal  parts  i n  a  battery compartment that become 
accessible  when  replacing  batteries,  even  wi th  the  a id  of a  tool ,  shal l  be  i nsu lated  from  l ive  
parts  by double  insu lation  or reinforced  insu lation .  

I n  type  D  energ izers ,  parts  i n  a  battery compartment that become accessib le  when  replacing  
batteries,  even  wi th  the  a id  of a  tool ,  shal l  not be  l ive  parts .  
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Compliance is checked by inspection,  measurement and by the tests specified for double 
insulation  or reinforced insulation .  

22.1 07  Battery-operated  energ izers  su i table  for connection  to  the  mains  shal l  be  
provided  wi th  means  to  prevent the  user from  being  subjected  to  an  e lectric shock due  to  the  
energizer  ou tpu t vol tage,  when  connecting  a  battery to  the  energ izer.  

Compliance is checked by inspection.  

NOTE  Examples  of such  means  are:  

– a  swi tch  that i so la tes  the  term ina l s  for the  connecti on  of the  battery;  

– a  con trol  that  enab l es  the  ou tpu t  vo l tage  to  be  reduced  to  zero;  

– i nsu lated  crocod i l e  cl i ps  or s im i l ar devices.  

22.1 08  Energizer  ou tpu t characteristics  shal l  be  such  that 

– the  impu lse  repeti tion  rate  shal l  not exceed  1  Hz;  

– the  impu lse duration  of the  impu lse  i n  the  500  Ω  component of the  standard  load  shal l  
not exceed  1 0  ms;  

– for energy l imi ted  energ izers ,  the  energy/impu lse  in  the  500  Ω  component of the  
standard  load  shal l  not exceed  5  J ;  

NOTE  The  energy/impu lse  i s  the  energy measured  i n  the  impu l se  over the  impu lse  duration .   

– for current l imi ted  energ izers ,  the  output current  i n  the  500  Ω  component of the  
standard  load  shal l  not exceed  for 

•  an  impu lse  duration  of g reater than  0 , 1  ms,  the  value  speci fied  by the  characteristic 
l im i t  l i ne  detai led  i n  F igure  1 03;  

•  an  impu lse  duration  of l ess  than  or equal  to  0 , 1  ms,  1 5  700  mA.  

Compliance is checked by measurement when the energizer is supplied with the voltage 
in  11 . 5,  the energizer being operated under conditions of normal operation  but with  the 
standard load connected to its output terminals.  For energizers  with more than one set of 
output terminals,  the standard load is connected to each set of output terminals in  turn.  
When measuring the impulse repetition  rate,  the standard load is not connected.  

The measurements are made using a  measuring arrangement with  an  input impedance 

consisting of a  non-inductive resistance of not less than 1  MΩ  in  parallel with  a  capacitance of 
not more than 100 pF.  

22.1 09  I f the  energizer  i s  provided  wi th  more  than  one  set of ou tpu t terminals,  the  ou tpu t 
characteristics  shal l  be  wi th in  the  l im i ts  speci fied  in  22 . 1 08  for any possib le  configuration  of 
the  ou tpu t terminals  connected  to  the  standard  load .  

The  impu lses  for the  ind ividual  sets  of ou tpu t terminals  shal l  be  synchron ized  and  

– the  impulse  duration  shal l  not exceed  the  value  speci fied  i n  22 . 1 08;  

– the  impu lse  repeti tion  rate  shal l  not exceed  the  value  speci fied  in  22 . 1 08  

for any possib le  combination  of i nd ividual  impu lses.   

Compliance is checked by the measurements specified in  22. 108.  

22.1 1 0  For type  A energ izers  and  type  B  energ izers  that have  terminals  for the  connection  
of the  battery,  the  no-load  DC ou tpu t vol tage  shal l  not exceed  42 ,4  V.  
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Compliance is checked by measuring the no-load DC output voltage appearing at the 
terminals for the connection of the battery when the energizer is connected for mains supply 
and is supplied at rated voltage.  

22.1 1 1  The  peak value  of the  ou tpu t vol tage,  U0 ,  shal l  be  measured  and  recorded  to  enable  
the  tests  and  measurements  of 1 4 . 1 02,  1 4 . 1 03,  1 4. 1 04  and  1 6 . 3  to  be  carried  ou t.  

Compliance is checked by the following tests: 

When the energizer is a  security energizer marked as being permitted for use in  a  security 
energizer group,  the  peak value of the output voltage,  U0,  should be the highest value of 
voltage measured when it is connected in  a  security energizer group  and tested in  any 
permitted configuration and connection of security energizers  that may be used in  the 
security energizer group  given in  the instructions.  The security energizer group  is supplied 
with  the voltage in  11 . 5 under conditions of normal operation ,  but with a  load connected to 
the output terminals of the security energizer or security energizer group,  consisting of a  
capacitor having a  capacitance that can be varied between 0 nF and 200 nF in  steps of 
approximately 10 nF.  

These  security energizer group  tests are not applicable to  a type R security energizer 
group where all the type R energizers in  the group  are exactly the same model.  

For all other energizers,  the  peak value of the output voltage,  U0,  is measured,  using an  
arrangement described in  22. 108 with  the energizer supplied with the voltage in  11 . 5 under 
conditions of normal operation ,  but with  a  load connected to the output terminals consisting 
of a  capacitor having a  capacitance that can be varied between 0 nF and 200 nF in  steps of 
approximately 10 nF.   

22.1 1 2  The  clearance  between  parts  of opposi te  polari ty for connecting  the  battery i n  
battery operated  energizers  su i table  for connections  to  the  mains  shal l  not be  l ess  than   
2  mm,  when  the  energizer i s  fi tted  wi th  conductors  as  i n  normal  use.  

Compliance is checked by measurement.  

22.1 1 3  For a  type  R  securi ty energ izer,  the  energy per impu lse  del ivered  by each  fence 
ci rcu i t  i n to  the  standard  load  shal l  not exceed  2 , 5  J .  

Compliance is checked by measuring the energy/impulse over the impulse duration  with  the 
energizer is supplied with  the voltage in  11 . 5,  the energizer being operated under conditions 
of normal operation but with  the standard load connected to each fence circuit.  

When measuring the energy per impulse into the standard load,  the  variable  resistor shall be 

adjusted to maximize the energy into the standard load and not the energy in  the 500 Ω  
component of the standard load.  

The measurements are made using a  measuring arrangement with  an  input impedance 
consisting of a  non-inductive resistance of not less than 1  MΩ in  parallel with  a  capacitance of 
not more than 100 pF.  

22.1 1 4 Type  R securi ty energ izer group  ou tpu t characteristics  measured  i n  the  500  Ω  
component of the  standard  load  shal l  be  such  that 

•  the  impu lse  repeti tion  rate  shal l  not exceed  1  Hz;  

•  the  impulse  duration  of the  impu lse  shal l  not exceed  1 0  ms.   

Compliance is checked by measurement when the type R  security energizer group  is 
supplied with  the voltage in  11 . 5,  being operated under conditions of normal operation  but 
with  the standard load connected to the output terminals as shown in  Figure 104,  Test 
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configuration A  and the test repeated with  the standard load connected to the output 
terminals as shown in  Figure 104,  Test configuration B.  

The measurements are made using a  measuring arrangement with  an  input impedance 

consisting of a  non-inductive resistance of not less than 1  MΩ  in  parallel with  a  capacitance of 
not more than 100 pF.  

22.1 1 5 Type S  securi ty energ izer group  output characteristics  measured  i n  the  500  Ω  
resistor RT  shal l  be  such  that 

•  the  impu lse  repeti tion  rate  shal l  not exceed  1  Hz;  

•  the  impulse  duration  of the  impu lse  shal l  not exceed  1 0  ms;  

•  for energy l imi ted  energizers ,  the  energy/impu lse  shal l  not exceed  5  J ;  

NOTE  The  energy/impu lse  i s  the  energy measured  i n  the  impu l se  over the  impu lse  duration .  

•  for current l imi ted  energ izers ,  the  output current  shal l  not exceed  for 

– an  impulse  duration  of g reater than  0 , 1  ms,  the  value  speci fied  by the  characteristic 
l im i t  l i ne  detai led  i n  F igure  1 03;  

– an  impu lse  duration  l ess  than  or equal  to  0 , 1  ms,  1 5  700  mA.  

Compliance is checked with  the type S security energizer group  supplied with  the voltage 
specified in  11 . 5,  and operated with the six test configurations shown in  Figure 105,  in  turn.  
For each configuration,  the test loads are varied as follows.  

a)  With  resistor RT connected,  for test configurations 1  to  6,  vary resistor RA  and resistor RB  
to  maximise the group output characteristics measured in  resistor RT;  

b)  With  resistor RT disconnected,  for test configuration 1 ,  vary resistor RB  to  maximize the 
output characteristics measured in  resistor RB  then reconnect resistor RT and measure the 
group output characteristics in  resistor RT;  

c)  With resistor RT disconnected,  for test configuration 2,  vary resistor RA  to  maximize the 
output characteristics measured in  resistor RA  then reconnect resistor RT and measure the 
group output characteristics in  resistor RT;  

d)  With  resistor RT disconnected,  for test configuration 6,  vary resistor RA  and resistor RB  to 
maximize the output characteristics measured in  resistor RA  and resistor RB  then  
reconnect resistor RT and measure the group output characteristics in  resistor RT;  

e)  With  resistor RT disconnected,  for test configurations 3,  4  and 5,  vary resistor RA  and 
resistor RB  to  maximize the output characteristics measured in  resistor RA  and resistor RB  
then reconnect resistor RT and measure the group output characteristics in  resistor RT.  

The measurements are made using a  measuring arrangement with  an input impedance 
consisting of a  non-inductive resistance of not less than 1  MΩ  in  parallel with  a  capacitance of 
not more than 100 pF.  

For each test,  the type S security energizer group  output characteristics measured in  the 
500 Ω resistor RT shall not be  exceeded.  

23  In ternal  wiring  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

23.7  Replacement:  

For mains-operated  energ izers  and  battery-operated  energ izers  su i table  for connection  
to  the  mains ,  conductors  i den ti fied  by the  colour combination  green/yel low shal l  not be  used .  
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Compliance is checked by inspection.  

24 Components  

Th is  clause  of Part 1  i s  appl icable.  

25 Supply connection  and  external  flexible  cords  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

25.1  Addition:  

For Type D  energ izers  that are  provided  wi th  a  non-detachable  fl exible  cord ,  the  connecting  
means  shal l  not be  su i table  for connection  to  the  mains.  

An  appl iance  i n let,  on  a  type  D  energ izer,  shal l  have  at l east the  same  degree  of protection  
against moisture  as  requ i red  for the  energ izer  and  shal l  not be  compatible  wi th  appl iance  
couplers  complying  wi th  the  standard  sheets  of I EC  60320-3.  

Compliance is checked by inspection.  

25.7  Replacement: 

Supply cords  shal l  not be  l i gh ter than  

– ord inary polyvinyl  ch loride  sheathed  cord  (code  designation  60227  I EC 53);  

– ord inary polych loroprene  sheathed  cord  (code  designation  60245  I EC  57).  

The  ord inary polych loroprene  sheathed  cord  shal l  be  used  where,  for cl imatic reasons,  the  
ord inary polyvinyl  ch loride  sheathed  cord  i s  not su i table.  

Compliance is checked by inspection.  

25.8  Addition:  

The  conductors  i n  fl exib le  l eads  or fl exible  cords  used  to  connect the  battery in  type  D  
energizers  shal l  have  a  nominal  cross-sectional  area  of not l ess  than  0 , 75  mm2 .  

25.1 3  Addition:  

Th is  requ i rement i s  not appl icable  to  the  flexib le  l eads  or fl exib le  cord  connecting  external  
batteries  or a  battery box  wi th  an  energizer.  

25.23  Addition:  

I n  battery-operated  energ izers  su i table  for connection  to  the  mains ,  i f the  battery is  
p laced  i n  a  separate  box,  the  fl exib le  lead  or fl exib le  cord  connecting  the  box wi th  the  
energ izer  i s  considered  to  be  an  interconnection  cord .  

26 Terminals  for external  conductors  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

26.1  Addition:  
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The  second  sen tence  of the  requ i rement does  not apply to  the  energ izer  ou tpu t terminals.  

26.5  Addition:  

Terminal  devices  i n  an  energizer  for the  connection  of the  flexib le  l eads  or fl exible  cord  wi th  
type  X attachment  connecting  an  external  battery or battery box  shal l  be  so  located  or 
sh ielded  that there  i s  no  ri sk of accidental  connection  between  supply terminals.  

26.9  Addition:  

The  requ i rement does  not apply to  the  energizer  ou tpu t terminals.  

26.1 01  Outpu t terminals  shal l  be  so  designed  or l ocated  that i t  i s  not possib le  to  connect the  
fence  or the  earth  electrode  to  the  energ izer  by means  of a  p lug  that i s  designed  for 
connection  to  a  socket-ou tlet for mains  supply.  

Compliance is checked by inspection and by manual test.  

26.1 02  Outpu t terminals  shal l  be  fi xed  so  that they wi l l  not work l oose  when  external  
conductors  are  connected  or d isconnected .  

Compliance is checked by inspection and by manual test.  

26.1 03  Devices  for clamping  the  conductors  connecting  the  fence  or the  earth  electrode  to  
the  energ izer  shal l  not serve  to  fi x any other component.  

Compliance is checked by inspection.  

27  Provision  for earth ing  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

27.1  Addition:  

NOTE  1 01  I n  class  I I  energ izers ,  p rovi s i on  can  be  made  for connecti ng  at  l east one  of the  ou tpu t  term ina l s  to  the  
earth  e lectrode .  

28  Screws  and  connections  

Th is  clause  of Part 1  i s  appl icable.  

29  Clearances,  creepage d istances  and  sol id  insulation  

Th is  clause  of Part 1  i s  appl icable.  

30  Resistance  to  heat and  fi re  

Th is  clause  of Part 1  i s  appl icable  except as  fol lows.  

30.2.1  Modification: 

The  g low-wire  test i s  made  at a  temperature  of 650  °C.  
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30.2.2  Not appl icable.  

31  Resistance  to  rusting  

Th is  clause  of Part 1  i s  replaced  by the  fol lowing .  

The  enclosure  of metal -encased  class  I I  energizers  shal l  be  adequately protected  against 
corrosion .  

Compliance is checked by the salt mist test of IEC 60068-2-52.  Test method 2 is applicable.  

Before the test,  coatings are scratched by means of a  hardened steel pin,  the end of which 
has the form of a  cone with  an angle of 40°.  Its tip is rounded with  a  radius of 

0, 25 mm ±  0, 02 mm.  The pin  is loaded so that the force exerted along its axis is 10 N ±  0, 5 N.  
The scratches are made by drawing the pin  along the surface of the coating at a  speed of 
approximately 20 mm/s.  Five scratches are made at least 5 mm apart and at least 5 mm from 
the edge.  

After the test,  the appliance shall not have deteriorated to such an extent that compliance with  
this standard is impaired.  The coating shall not have broken and shall not have loosened from 
the metal surface.  

32  Radiation ,  toxici ty and  simi lar hazards  

Th is  clause  of Part 1  i s  appl icable.  
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Key 

S  suppl y mai ns  

CC  battery charg i ng  ci rcu i t  

I G  impu lse  generati ng  ci rcu i t  

 battery 

T1 ,  T2  ou tpu t  term ina l s  

Figure  1 01  – Schematic  examples  of type  A energizers,  
type  B  energ izers  and  type  C  energ izers  
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Key 

S  suppl y mai ns  

SU  detachabl e  suppl y un i t  

CC  battery charg i ng  ci rcu i t  

I G  impu l se  generati ng  ci rcu i t  

 battery 

T1 ,  T2  ou tpu t  term inal s  

Figure  1 02  – Schematic  examples  of the  d i fferent types  of type  D  energ izers  
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NOTE  The  equation  of the  l i n e  re l ati ng  impu lse  duration  (ms)  to  output current  (mA)  for 1  000  mA <  ou tput 

current  <  1 5  700  mA,  i s  g i ven  by impu lse  duration  =  41 , 885  ×  1 03  ×  (output  current)–1 , 34  .  

Figure  1 03  – Current l imi ted  energizer characteristic  l imi t  l ine  
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Test  confi gu rati on  A 

 

Test  confi gu rati on  B  

Key 

TRC1  type  R fence  ci rcu i t  1  

TRC2  type  R fence  ci rcu i t  2  

SL  standard  l oad  

T1 ,  T2  type  R securi ty energ i zer group  ou tpu t  term inal s  

Figure  1 04 – Type R securi ty energizer group test configurations  
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Test confi gu rati on  1  Test  con fi gu rati on  2  

 

 

Test confi gu rati on  3  Test  con fi gu rati on  4  

 

 

Test confi gu rati on  5  Test  con fi gu rati on  6  

Key 

TSC1  type  S  fence  ci rcu i t  1  

TSC2  type  S  fence  ci rcu i t  2  

RA vari abl e  res i stor 

RB  vari abl e  res i stor 

RT 500  Ω  res i stor  

T1 ,  T2  type  S  securi ty energ izer group  ou tpu t term inal s  

Figure  1 05  – Type S  securi ty energizer group test configurations  
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Annexes  

The  annexes  of Part 1  are  appl icable  except as  fol lows.  

Annex A 
( informative)  

 
Routine tests  

Th is  annex of Part 1  i s  appl icable  except as  fol lows.  

A.2  Electric  strength  test 

Addition: 

For mains-operated energizers  and  battery-operated energizers suitable for connection 
to the mains,  an  electric strength test is carried out between the supply circuit and the fence 
circuit,  the  test voltage being 10 000 V AC,  50 Hz or 60 Hz,  or 15 000 V DC for 1  s.  

A.3  Functional  test 

Addition: 

The energizer output characteristic shall be  checked by operating the energizer at rated 

voltage  with a  500 Ω  load connected across the output terminals.  

The energizer output characteristic shall be  such that 

– the impulse repetition  rate  shall not exceed 1  Hz; 

– the  impulse duration  of the impulse shall not exceed 10 ms; 

– for energy limited energizers,  the  energy/impulse shall not exceed 5 J;  

– for current limited energizers,  the output current shall not exceed 

•  the value specified by the characteristic limit line detailed in  Figure 103; 

•  for an impulse duration  of less than 0, 1  ms,  15 700 mA.  
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Annex B  
(normative)  

 
Appl iances  powered  by rechargeable batteries  

that are recharged  in  the appl iance 

Th is  annex of Part 1  i s  appl icable  along  wi th  the  fol lowing  add i tions  and  mod i fications.  

NOTE  B . 1 01  Rechargeabl e  batteri es  that  are  recharged  wh i l e  connected  to  the  appl i ance  are  consi dered  to  be  
recharged  i n  the  appl i ance.  

7  Marking  and  instructions  

7.1  Addition:  

Energizers  suppl ied  by other sources  of energy and  not su i table  for connection  to  the  supply 
mains  shal l  be  marked  wi th  the  symbol  for “connection  to  mains  operated  equ ipment 
proh ib i ted ”  or wi th  the  substance  of the  fol l owing  warn ing :  

WARN ING:  Do  not connect to  mains-operated  equ ipment such  as  battery chargers.  

The  ru les  for a  proh ib i tion  s ign  i n  I SO  3864-1 ,  except for colours,  apply to  the  symbol  for 
connection  to  mains-operated  equ ipment proh ib i ted .  

Modification: 

The  text referring  to  the  detachable  supply un i t  i s  not appl icable.  

7.6  Addition:  

 

connection  to  mains-operated  equ ipment proh ib i ted  

  

7.1 2  Addition:  

I f the  symbol  for “connection  to  mains-operated  equ ipment proh ib i ted”  i s  used ,  i ts  mean ing  
shal l  be  expla ined .  

Modification: 

The  warn ing  referring  to  the  detachable  supply un i t  i s  replaced  by the  substance  of the  
fol lowing .  

WARNING:  Use  on ly a  detachable  supply un i t that i s  l i sted  as  an  accessory made  
avai lable  by the  manufacturer.  

Add the following subclause: 

7.1 4 Addition:  

I f the  symbol  for “connection  to  mains-operated  equ ipment proh ib i ted”  i s  marked  on  the  
appl iance,  the  ou ter d iameter of the  ci rcle  shal l  be  at l east 1 5  mm.  
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7.1 5  Not appl icable.  

30  Resistance  to  heat and  fi re  

30.2  Th is  subclause  of Part 1  i s  not appl icable.  
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Annex S  
(normative)  

 
Battery-operated  appl iances powered  by batteries  that are  

non-rechargeable or not recharged  in  the appl iance 

Th is  annex of Part 1  i s  appl icable  along  wi th  the  fol lowing  add i tions  and  mod i fications.  

7  Marking  and  instructions  

7.1  Addition:  

Battery-operated  energizers  shal l  be  marked  wi th  the  symbol  for “connection  to  mains  
operated  equ ipment proh ib i ted”  or wi th  the  substance  of the  fol lowing  warn ing :  

WARNING:  Do  not connect to  mains-operated  equ ipment such  as  battery chargers.  

The  ru les  for a  proh ibi tion  s ign  i n  I SO  3864-1 ,  except for colours,  apply to  the  symbol  for 
connection  to  mains-operated  equ ipment proh ib i ted .  

7.6  Addition:  

 

connection  to  mains-operated  equ ipment proh ib i ted  

  

7.1 2  Addition:  

I f the  symbol  for “connection  to  mains-operated  equ ipment proh ib i ted”  i s  used ,  i ts  mean ing  
shal l  be  expla ined .  

Add the following subclause.  

7.1 4 Addition: 

I f the  symbol  for “connection  to  mains-operated  equ ipment proh ib i ted”  i s  marked  on  the  
appl iance,  the  ou ter d iameter of the  ci rcle  shal l  be  at l east 1 5  mm.  

Add the following clause.  

1 4 Transient vol tages  

1 4.1  Addition:  

Battery-operated energizers  having a  rated voltage  exceeding 42, 4 V are installed as in  
normal use and are then subjected to the test of 14.S. 101 .  

1 4.S.1 01  Five positive and five negative impulses,  each having a  prospective peak voltage  
of 2U0  but not less than 25 kV,  are applied between the output terminals,  the interval between 
the impulses being at least 10 s.  The input terminals are open-circuited.  

Add the following clause.  
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1 6  Leakage current and  electric  strength  

1 6.1  Addition:  

Battery-operated energizers  are  subjected to the tests of 16.S. 101 .  

1 6.S. 1 01  For battery-operated energizers,  the  supply terminals are connected for 10 min 
to a  voltage between 1 , 1  and 1 , 5 times rated voltage for battery supply,  that is so chosen 
that the output voltage,  without a  load connected,  has the maximum value,  protective spark 
gaps,  if any,  being disconnected.  

No breakdown shall occur during the test.  

Immediately after the tests,  the output characteristics are measured as specified in  22. 108.  

The values measured shall be  within  the limits specified in  22. 108.  

Add the following clause.  

1 8  Endurance 

Addition: 

Battery-operated  energizers  shal l  be  so  constructed  that they are  able  to  endure  extreme 
temperatures  that may be  encountered  i n  normal  use.  Moreover,  overload  protection  devices  
shal l  not operate  under these  cond i tions.  

Compliance is checked by the following test.  

Battery-operated energizers  are  placed in  their normal position  and are fitted with  a  battery 
having a  nominal voltage equal to  the rated voltage  of the energizer.  The battery shall be  of 
the largest capacity for which the energizer is designed.  The battery shall be  fully charged at 
the beginning of the test and shall be replaced by a  fresh one as soon as,  during the test,  the 
voltage of the battery decreases to 0, 75 times its nominal voltage for a  rechargeable battery 
or to 0, 55 times its nominal voltage for a  non-rechargeable battery or until the energizer 
ceases to function due to low battery voltage.  

The energizer is operated continuously for 168 h  (seven days)  at an  ambient temperature of 
– 15 °C ±  2 °C and then for 168 h  (seven days)  at an  ambient temperature of 50 °C ± 2 °C.  

The output terminals are loaded with a  non-inductive resistor of 500 Ω  ±  2, 5 Ω  during the first 

84 h  of each period of 168 h  and the load is removed for the remainder of these periods.  

At the end of each of the periods of 168 h,  the output characteristics are measured,  as 
specified in  22. 108,  at the ambient temperature prescribed for the relevant period.  

The values measured shall be  within  the limits specified in  22. 108.  

During the test,  the energizer shall show no change impairing its further use,  the sealing 
compound,  if any,  shall not flow out to such an extent that live parts are exposed and the 
energizer shall still meet the requirements of Clause 8.  
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1 9  Abnormal  operation  

1 9.S.1 03  Battery operated energizers  having a  rated voltage of less than 12 V are 
operated under normal operation when supplied with  an  input voltage of 13, 2 V DC.  

During the test,  the energizer shall be  connected to the voltage source via  a  1  Ω series 
resistor.  

This test is only applicable if the supply may be connected without modification of the 
energizer.  

Add the following clause.  

22  Construction  

22.S.1 01  For battery-operated  energizers ,  parts  i n  a  battery compartment that become 
accessible  when  replacing  batteries,  even  wi th  the  a id  of a  tool ,  shal l  not be  l ive  parts .  

Compliance is checked by inspection,  measurement and by the tests specified for double 
insulation  or reinforced insulation .  

22.S.1 02  Battery-operated  energ izers  shal l  be  provided  wi th  means  to  prevent the  user 
from  being  subjected  to  an  e lectric shock due  to  the  energizer  ou tpu t vol tage,  when  
connecting  a  battery to  the  energizer.  

Compliance is checked by inspection.  

NOTE  Examples  of such  means  are:  

– a  swi tch  that i so l ates  the  term ina ls  for the  connecti on  of the  battery;  

– a  con trol  that  enab l es  the  ou tpu t  vo l tage  to  be  reduced  to  zero;  

– i nsu lated  crocod i l e  cl i ps  or s im i l ar d evices.  

22.S.1 03  The  clearance  between  parts  of opposi te  polari ty for connecting  the  battery in  
battery operated  energizers  shal l  not be  l ess  than  2  mm,  when  the  energ izer i s  fi tted  wi th  
conductors  as  i n  normal  use.  

Compliance is checked by measurement.  

25 Supply connection  and  external  flexible  cords  

Add the following new subclauses.  

25.7  Addition:  

Th is  requ i rement i s  not appl icable  to  the  flexib le  l eads  or fl exib le  cord  connecting  external  
batteries  or a  battery box  to  a  battery-operated  energizer.  

25.23  Addition:  

I n  battery-operated  energizers ,  i f the  battery i s  p laced  i n  a  box,  the  flexib le  l ead  or fl exible  
cord  connecting  the  box wi th  the  energizer  i s  considered  to  be  an  in terconnection  cord .  
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25.S.1 01   Addition:  

The  conductors  i n  fl exib le  l eads  or flexib le  cords  used  to  connect the  battery i n  
battery-operated  energ izers  shal l  have  a  nominal  cross-sectional  area  of not l ess  than  
0 , 75  mm2 .  
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Annex AA 
( informative)  

 
C i rcui t for the independent control  of the  switching  speed  

of the  major impulse-switching  device 

A su i table  ci rcu i t  for external  i ndependent con trol  of the  swi tch ing  speed  of semiconductor 
devices  used  as  the  major impu lse-swi tch ing  device  in  the  energ izer,  i n  accordance  wi th  the  
e igh th  dashed  i tem  of 1 9. 1 01 ,  i s  shown  i n  F igure  AA. 1 .  

The  ci rcu i t  i s  used  to  reference  the  gate  s i gnal  of the  major impu lse-swi tch ing  device  to  the  
vol tage  across  th is  device  so  that i t  can  be  tri ggered  at the  same  poin t i n  the  charg ing  cycle.  

The  reference  vol tage  shou ld  be  of such  a  value  that the  comparator i s  ad justable  over the  
whole  range  of the  energizer  charg ing  vol tage,  thereby a l lowing  the  swi tch ing  speed  to  be  set 
at  any desi red  frequency.  

The  i npu t impedance of the  comparator ci rcu i t  shou ld  be  such  that i t  does  not i n fl uence  the  
resu l ts  of the  test.  

 

Key 

V
c
  charg i ng  vol tage  

V
r
  reference  vol tage  

Sg   gate  s i gnal  

Pot   swi tch i ng  speed  ad j ustor 

Op  comparator 

Figure  AA.1  – Ci rcu i t  for the  independent control  of the  switch ing  speed  
of the  major impu lse-switch ing  device  

IEC  

Vc  

Vr  

Sg  

Op  

Pot  

Provided by IHS Markit under l icense with  IEC



 –  48  – I EC  60335-2-76:201 8  © IEC  201 8  

Annex BB 
(normative)  

 
I nstructions  for instal lation  and  connection  of electric fences  

BB.1  Instructions  for electric  an imal  fences  

For the  purpose  of these  i nstructions,  the  term  connecting  leads  means  e lectric conductor,  
used  to  connect the  energ izer  to  the  electric  fence  or the  earth  electrode .  

Electric  an imal  fences  and  thei r anci l l ary equ ipment shal l  be  i nsta l led ,  operated  and  
main tained  i n  a  manner that m in im izes  danger to  persons,  an imals  or thei r surround ings.  

Electric  an imal  fence  constructions  that are  l i kely to  l ead  to  the  en tang lement of an imals  or 
persons  shal l  be  avoided .  

WARN ING:  Avoid  contacting  e lectric fence  wi res  especial l y wi th  the  head ,  neck or 
torso.  Do  not cl imb over,  th rough  or under a  mu l ti -wi re  e lectric fence.  Use  a  gate  or a  
special l y designed  crossing  poin t.  

An  electric an imal  fence  shal l  not be  suppl ied  from  two  separate  energ izers  or from  
independent fence ci rcu i ts  of the  same energ izer.  

For any two  separate  electric  an imal  fences ,  each  suppl ied  from  a  separate  energ izer  
i ndependently timed ,  the  d istance  between  the  wi res  of the  two  electric  an imal  fences  shal l  
be  at  l east 2 , 5  m .  I f th is  gap  i s  to  be  closed ,  th is  shal l  be  effected  by means  of e lectrical l y 
non-conductive  material  or an  i solated  metal  barrier.  

Barbed  wi re  or razor wi re  shal l  not be  e lectri fied  by an  energ izer.  

A non-electri fi ed  fence  i ncorporating  barbed  wi re  or razor wi re  may be  used  to  support one  or 
more  off-set e lectri fied  wi res  of an  electric  an imal  fence .  The  supporting  devices  for the  
electri fied  wi res  shal l  be  constructed  so  as  to  ensure  that these  wi res  are  posi tioned  at a  
m in imum  d istance  of 1 50  mm  from  the  vertical  p lane  of the  non-electri fied  wi res.  The  barbed  
wi re  and  razor wi re  shal l  be  earthed  at regu lar i n tervals.  

Fol l ow the  energ izer manufacturer’s  recommendations  regard ing  earth ing .  

A d istance  of at  l east 1 0  m  shal l  be  main tained  between  the  energ izer earth  electrode  and  
any other earth ing  system  connected  parts  such  as  the  power supply system  protective  earth  
or the  te lecommun ication  system  earth .  

Connecting  leads  that are  run  ins ide  bu i l d ings  shal l  be  effectively i nsu lated  from  the  earthed  
structural  parts  of the  bu i l d ing .  Th is  may be  ach ieved  by using  insu lated  h igh  vol tage  cable.  

Connecting  leads  that are  run  underground  shal l  be  run  i n  condu i t  of i nsu lati ng  materia l  or 
e lse  i nsu lated  h igh  vol tage  cable  shal l  be  used .  Care  shal l  be  taken  to  avoid  damage  to  the  
connecting  leads  d ue  to  the  effects  of an imal  hooves  or tractor wheels  s i nking  i n to  the  
g round .  

Connecting  leads  shal l  not be  i nstal led  i n  the  same  condu i t  as  the  mains  supply wi ring ,  
commun ication  cables  or data  cables.  

Connecting  leads  and  electric  an imal  fence  wi res  shal l  not cross  above  overhead  power or 
commun ication  l i nes.  
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Crossings  wi th  overhead  power l i nes  shal l  be  avoided  wherever possib le.  I f such  a  crossing  
cannot be  avoided  i t  shal l  be  made  underneath  the  power l i ne  and  as  nearly as  possib le  at 
righ t ang les  to  i t.  

I f connecting  leads  and  electric  an imal  fence  wi res  are  instal led  near an  overhead  power 
l i ne,  the  clearances  shal l  not be  l ess  than  those  shown  i n  Table  BB. 1 .  

Table  BB.1  – M in imum clearances  from  power l ines  for electric  an imal  fences  

Power l i ne  vol tage  Clearance  

V  m  

≤  1  000  3  

>  1  000  and  ≤  33  000  4  

>  33  000  8  

 

I f connecting  leads  and  electric  an imal  fence  wi res  are  instal led  near an  overhead  power 
l i ne,  thei r heigh t above  the  g round  shal l  not exceed  3  m .  

Th is  heigh t appl ies  to  e i ther s ide  of the  orthogonal  projection  of the  ou termost conductors  of 
the  power l i ne  on  the  g round  surface,  for a  d istance  of 

– 2  m  for power l i nes  operating  at  a  nominal  vol tage  not exceed ing  1  000  V;  

– 1 5  m  for power l i nes  operating  at a  nominal  vol tage  exceed ing  1  000  V.  

Electric  an imal  fences  i n tended  for deterring  b i rds,  household  pet con tainment or tra in ing  
an imals  such  as  cows  need  on ly be  suppl ied  from  low ou tpu t energ izers  to  obtain  sati sfactory 
and  safe  performance.  

I n  electric  an imal  fences  i n tended  for deterring  b i rds  from  roosting  on  bu i ld ings,  no  electric 
fence  wi re  shal l  be  connected  to  the  energ izer earth  electrode .  A warn ing  s i gn  shal l  be  fi tted  
to  every poin t where  persons  may gain  ready access  to  the  conductors.  

Where  an  electric  an imal  fence  crosses  a  publ ic  pathway,  a  non-electri fied  gate  shal l  be  
i ncorporated  i n  the  electric  an imal  fence  a t  that poin t or a  crossing  by means  of sti l es  shal l  
be  provided .  At any such  crossing ,  the  ad jacent e lectri fied  wi res  shal l  carry warn ing  s igns.  

Any part of an  electric  an imal  fence  that i s  i nsta l led  a long  a  publ ic  road  or pathway shal l  be  
i denti fied  at frequent i n tervals  by warn ing  s igns  securely fastened  to  the  fence  posts  or fi rm ly 
clamped  to  the  fence  wires.  

The  s ize  of the  warn ing  s ign  shal l  be  at  l east 1 00  mm  ×  200  mm.  

The  background  colour of both  s ides  of the  warn ing  s ign  shal l  be  yel low.  The  i nscription  on  
the  s i gn  shal l  be  b lack and  shal l  be  e i ther 

– the  symbol  of F igure  BB. 1 ,  or 

– the  substance  of “CAUTION :  Electric  fence” .  

The  i nscription  shal l  be  i ndel ib le,  i nscribed  on  both  s i des  of the  warn ing  s ign  and  have  a  
heigh t of at  l east 25  mm.  

Ensure  that a l l  mains-operated ,  anci l l ary equ ipment connected  to  the  electric  an imal  fence  
ci rcu i t  provides  a  degree  of i solation  between  the  fence ci rcu i t  and  the  supply mains  
equ ivalen t to  that provided  by the  energizer.  
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NOTE  Anci l l ary equ i pment  that  compl i es  wi th  the  requ i remen ts  re l a ti ng  to  i sol ati on  between  the  fence  ci rcu i t  and  
the  suppl y ma ins  i n  C l auses  1 4 ,  1 6  and  29  of the  standard  for the  electric  fence  energ izer  i s  cons idered  to  
provi de  an  adequate  l evel  of i sol ati on .  

Protection  from  the  weather shal l  be  provided  for the  anci l l ary equ ipment un less  th is  
equ ipment i s  certi fied  by the  manufacturer as  being  su i table  for use  ou tdoors,  and  i s  of a  type  
wi th  a  m in imum  degree  of protection  IPX4.  

BB.2  Instructions  for electric  securi ty fences  not suppl ied  from  a  securi ty 
energizer group 

For the  purpose  of these  i nstructions,  the  term:  

– connecting  leads  means  e lectric conductor,  used  to  connect the  energizer  to  the  electric  
fence  or the  earth  electrode ;  

– physical  barrier means  a  barrier not l ess  than  1 , 5  m  h igh  i n tended  to  prevent i nadverten t 
con tact wi th  the  pulsed  conductors  of the  electric  fence ;  

– secure  area  means  an  area  where  a  person  i s  not separated  from  pu lsed  conductors  
below 1 , 5  m  by a  physical  barrier;  

– publ ic  access  area  means  any area  where  persons  are  protected  from  inadverten t 
contact wi th  pulsed  conductors  by a  physical  barrier;  

– pulsed  conductors  means  conductors  that are  subjected  to  h igh  vol tage  pu lses  by the  
energizer.  

Electric  securi ty fences  and  thei r anci l l ary equ ipment shal l  be  i nstal led ,  operated  and  
main tained  i n  a  manner that m in im izes  danger to  persons,  and  reduces  the  risk of persons  
receiving  an  e lectric shock un less  they attempt to  penetrate  the  physical  barrier,  or are  i n  
the  secure  area  wi thou t au thori ty.  

Electric securi ty fence  constructions  that are  l i kely to  l ead  to  the  en tang lement of persons  
shal l  be  avoided .  

Gates  i n  electric  securi ty fences  shal l  be  capable  of being  opened  wi thou t the  person  
receiving  an  e lectric shock.  

An  electric  securi ty fence  shal l  not be  suppl ied  from  two  separate  energ izers  or from  
independent fence  circui ts  of the  same  energ izer.  

For any two  separate  electric  securi ty fences ,  each  suppl ied  from  a  separate  energizer,  the  
d istance  between  the  wi res  of the  two  separate  electric  securi ty fences  shal l  be  at  l east 
2 , 5  m .  I f th is  gap  i s  to  be  closed ,  th is  shal l  be  effected  by means  of a  physical  barrier of h i gh  
vol tage  i nsu lating  materia l  or earthed  conducting  material  such  that the  two  separate  electric  
securi ty fences  cannot be  con tacted  at the  same  time.  

A spacing  of 2 , 5  m  shal l  be  main tained  between  un insu lated  connecting  leads  suppl ied  from  
separate  energ izers .  Th is  spacing  may be  l ess  where   

– the  connecting  leads  are  covered  by i nsu lati ng  s leeving  rated  to  at  l east 1 0  kV at  mains  
frequency;  or  

– the  connecting  l eads  consist  of i nsu lated  cables  rated  to  at  l east 1 0  kV at  mains  
frequency.  

Barbed  wi re  or razor wi re  shal l  not be  e lectri fied  by an  energ izer.  

For earth ing  recommendations,  fo l low the  re levant national  standard  for electric  securi ty 
fence  earth ing .  I f th is  does  not exist  then  fol low the  energ izer  manufacturer’s  i nstructions  
and  recommendations.  
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The  d istance  between  any  e lectric  securi ty fence  earth  electrode  and  other earth  systems  
shal l  be  not l ess  than  2  m ,  except when  associated  wi th  a  g raded  earth  mat.  

Where  possib le,  the  d istance  between  any electric securi ty fence  earth  electrode  and  other 
earth  systems  shou ld  preferably be  at l east 1 0  m .  

Exposed  conductive  parts  of the  physical  barrier  shal l  be  effectively earthed .  

Where  an  electric  securi ty fence  passes  below bare  power l i ne  conductors,  the  h ighest 
metal l i c  e lement shal l  be  effectively earthed  for a  d i stance  of not l ess  than  5  m  on  ei ther s ide  
of the  crossing  poin t.  

Connecting  leads  that are  run  ins ide  bu i ld ings  shal l  be  effectively i nsu lated  from  the  earthed  
structural  parts  of the  bu i l d ing .  Th is  may be  ach ieved  by using  i nsu lated  h igh  vol tage  cable.  

Connecting  leads  that are  run  underground  shal l  be  run  in  condu i t  of i nsu lating  materia l  or 
e l se  i nsu lated  h igh  vol tage  cable  shal l  be  used .  Care  shal l  be  taken  to  avoid  damage  to  the  
connecting  leads  due  to  the  effects  of veh icle  wheels  s inking  i n to  the  g round .  

Connecting  leads  shal l  not be  i nstal led  i n  the  same  condu i t  as  the  mains  supply wi ring ,  
commun ication  cables  or data  cables.  

Connecting  leads  and  electric  securi ty fence  wi res  shal l  not cross  above  overhead  power 
or commun ication  l i nes.  

Crossings  wi th  overhead  power l i nes  shal l  be  avoided  wherever possib le.  I f such  a  crossing  
cannot be  avoided ,  i t  shal l  be  made underneath  the  power l i ne  and  as  nearly as  possib le  at 
righ t ang les  to  i t.  

I f connecting  leads  and  electric  securi ty fence  wi res  are  instal led  near an  overhead  power 
l i ne,  the  clearances  shal l  not be  l ess  than  those  shown  i n  Table  BB.2 .  

Table  BB.2  – M in imum  clearances  from  power l ines  for electric   
securi ty fences  not suppl ied  from  a  securi ty energizer group 

Power l i ne  vol tage  Clearance  

V  m  

≤  1  000  3  

>  1  000  and  ≤  33  000  4  

>  33  000  8  

 

I f connecting  leads  and  electric  securi ty fence  wi res  are  instal led  near an  overhead  power 
l i ne,  thei r heigh t above  the  ground  shal l  not exceed  3  m .  

Th is  heigh t appl ies  to  e i ther s i de  of the  orthogonal  projection  of the  ou termost conductors  of 
the  power l i ne  on  the  g round  surface,  for a  d i stance  of 

– 2  m  for power l i nes  operating  at a  nominal  vol tage  not exceed ing  1  000  V;  

– 1 5  m  for power l i nes  operating  at a  nominal  vol tage  exceed ing  1  000  V.  

Electric securi ty fences  shal l  be  i den ti fied  by prominen tly p laced  warn ing  s igns.  

The  warn ing  s igns  shal l  be  l eg ib le  from  the  secure  area  and  the  publ ic  access  area .  
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Each  s i de  of the  electric securi ty fence  shal l  have  at l east one  warn ing  s ign .  

Warn ing  s igns  shal l  be  p laced  

– at  each  gate;  

– at  each  access  poin t;  

– at i n tervals  not exceed ing  1 0  m ;   

– ad jacent to  each  s ign  relating  to  chemical  hazards  for the  i n formation  of the  emergency 
services.  

Any part of an  electric  securi ty fence  that i s  i nstal led  a long  a  publ ic road  or pathway shal l  
be  i den ti fied  at frequent i n tervals  by warn ing  s igns  securely fastened  to  the  fence  posts  or 
fi rm ly clamped  to  the  fence  wi res.  

The  s ize  of the  warn ing  s ign  shal l  be  at l east 1 00  mm  ×  200  mm.  

The  background  colour of both  s i des  of the  warn ing  s ign  shal l  be  yel low.  The  i nscription  on  
the  s ign  shal l  be  black and  shal l  be  e i ther 

– the  symbol  of F igure  BB. 1 ,  or 

– the  substance  of “CAUTION :  Electric  fence” .  

The  inscription  shal l  be  i ndel ible,  i nscribed  on  both  s ides  of the  warn ing  s ign  and  have  a  
heigh t of at l east 25  mm.  

Ensure  that a l l  mains  operated ,  anci l l ary equ ipment connected  to  the  electric  securi ty fence 
ci rcu i t  provides  a  degree  of i solation  between  the  fence ci rcu i t  and  the  supply mains  
equ ivalen t to  that provided  by the  energ izer.  

NOTE  2  Anci l l ary equ i pmen t that  compl i es  wi th  the  requ i remen ts  re l ati ng  to  i so l ati on  between  the  fence  ci rcu i t  
and  the  suppl y mai ns  i n  Cl auses  1 4 ,  1 6  and  29  of the  s tandard  for the  electric  fence  energ izer  i s  consi dered  to  
provi de  an  adequate  l evel  of i sol ati on .  

Mains  supply wi ring  shal l  not be  i nstal led  i n  the  same  condu i t  as  s i gnal l i ng  l eads  associated  
wi th  the  electric  securi ty fence  i nsta l lation .  

Protection  from  the  weather shal l  be  provided  for the  anci l lary equ ipment un less  th is  
equ ipment i s  certi fied  by the  manufacturer as  being  su i table  for use  ou tdoors,  and  i s  of a  type  
wi th  a  m in imum  degree  of protection  I PX4.  

BB.3  Instructions  for electric  securi ty fences  suppl ied  from  a  securi ty energizer 
group 

For the  purpose  of these  i nstructions  the  term:  

– connecting  leads  means  e lectric conductor,  used  to  connect the  energizer  to  the  electric  
fence  or the  earth  electrode ;  

– physical  barrier means  a  barrier not l ess  than  1 , 5  m  h igh  i n tended  to  prevent i nadverten t 
contact wi th  the  pulsed  conductors  of the  electric  fence ;  

– secure  area  means  an  area  where  a  person  i s  not separated  from  pu lsed  conductors  
below 1 , 5  m  by a  physical  barrier;  

– publ ic  access  area  means  any area  where  persons  are  protected  from  inadverten t 
con tact wi th  pulsed  conductors  by a  physical  barrier;  

– pulsed  conductors  means  conductors  that are  subjected  to  h igh  vol tage  pu lses  by the  
energ izer.  
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Electric  securi ty fences  and  thei r anci l l ary equ ipment shal l  be  i nsta l led ,  operated  and  
main tained  in  a  manner that m in imizes  danger to  persons,  and  reduces  the  ri sk of persons  
receiving  an  e lectric shock un less  they attempt to  penetrate  the  physical  barrier,  or are  i n  
the  secure  area  wi thou t au thori ty.  

Electric  securi ty fence  constructions  that are  l i kely to  l ead  to  the  en tang lement of persons  
shal l  be  avoided .  

Gates  i n  electric securi ty fences  shal l  be  capable  of being  opened  wi thout the  person  
receiving  an  e lectric shock.  

An  electric  securi ty fence  shal l  not be  suppl ied  from  two separate  energ izers  un less  they 
are  type R  securi ty energizers  or type  S  securi ty energ izers  configured  and  connected  to  
operate  i n  a  type  R  securi ty energ izer group  or type  S  securi ty energ izer group .  

For any two  separate  electric  securi ty fences ,  each  suppl ied  from  a  separate  energizer,  the  
d istance  between  the  wi res  of the  two  separate  electric  securi ty fences  shal l  be  at  l east 
2 , 5  m .  I f th is  gap  i s  to  be  closed ,  th is  shal l  be  effected  by means  of a  physical  barrier of h i gh  
vol tage  i nsu lating  materia l  or earthed  conducting  material  such  that the  two  separate  securi ty  
fences  cannot be  con tacted  at  the  same  time.  

Th is  gap  can  a lso  be  closed  i f the  electric  securi ty fences  are  suppl ied  by type R securi ty 
energizers  or type  S  securi ty energ izers  that are  part of a  type  R securi ty energizer 
group or type S  securi ty energiser group configured  and  connected  i n  accordance  wi th  the  
i nstructions.  

A spacing  of 2 , 5  m  shal l  be  main tained  between  un insu lated  connecting  leads  suppl ied  from  
separate  energizers .  Th is  spacing  may be  l ess  where   

– the  connecting  leads  are  covered  by i nsu lating  s leeving  rated  to  at l east 1 0  kV at mains  
frequency;  or 

– the  connecting  leads  consist of i nsu lated  cables  rated  to  at  l east 1 0  kV at  mains  
frequency;  or 

– the  connecting  leads  are  powered  by energizers  that are  part of a  type R securi ty 
energ izer group  or type  S  securi ty energizer group  configured  and  connected  i n  
accordance  wi th  the  i nstructions.  

Barbed  wi re  or razor wi re  shal l  not be  e lectri fied  by an  energ izer.  

For earth ing  recommendations,  fo l low the  re levant national  standard  for electric  securi ty 
fence  earth ing .  I f th is  does  not exist  then  fol low the  energ izer  manufacturer’s  i nstructions  
and  recommendations.  

The  d istance  between  any  e lectric  securi ty fence  earth  electrode  and  other earth  systems  
shal l  be  not l ess  than  2  m ,  except when  associated  wi th  a  g raded  earth  mat.  

Where  possib le,  the  d istance  between  any electric securi ty fence earth  electrode  and  other 
earth  systems  shou ld  preferably be  at l east 1 0  m .  

Exposed  conductive  parts  of the  physical  barrier  shal l  be  effectively earthed .  

Where  an  electric  securi ty fence  passes  below bare  power l i ne  conductors,  the  h ighest 
metal l ic  e lement shal l  be  effectively earthed  for a  d istance  of not l ess  than  5  m  on  e i ther s ide  
of the  crossing  poin t.  

Connecting  leads  that are  run  ins ide  bu i l d ings  shal l  be  effectively i nsu lated  from  the  earthed  
structural  parts  of the  bu i l d ing .  Th is  may be  ach ieved  by using  insu lated  h igh  vol tage  cable.  
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Connecting  leads  that are  run  underground  shal l  be  run  i n  condu i t  of i nsu lati ng  materia l  or 
e l se  i nsu lated  h igh  vol tage  cable  shal l  be  used .  Care  shal l  be  taken  to  avoid  damage  to  the  
connecting  leads  due  to  the  effects  of veh icle  wheels  s i nking  in to  the  ground .  

Connecting  leads  shal l  not be  i nstal led  i n  the  same condu i t  as  the  mains  supply wi ring ,  
commun ication  cables  or data  cables.  

Connecting  leads  and  electric  securi ty fence  wires  shal l  not cross  above  overhead  power 
or commun ication  l i nes.  

Crossings  wi th  overhead  power l i nes  shal l  be  avoided  wherever possible.  I f such  a  crossing  
cannot be  avoided ,  i t  shal l  be  made  underneath  the  power l i ne  and  as  nearly as  possib le  at 
righ t ang les  to  i t.  

I f connecting  leads  and  electric  securi ty fence  wi res  are  instal led  near an  overhead  power 
l i ne,  the  clearances  shal l  not be  l ess  than  those  shown  i n  Table  BB.3.  

Table  BB.3  – M in imum clearances  from  power l ines  for electric  
 securi ty fences  suppl ied  from  a  securi ty energ izer group 

Power l i ne  vol tage  Clearance  

V  m  

≤  1  000  3  

>  1  000  and   ≤  33  000  4  

>  33  000  8  

 

I f connecting  leads  and  electric  securi ty fence  wi res  are  instal led  near an  overhead  power 
l i ne,  thei r heigh t above  the  ground  shal l  not exceed  3  m .  

Th is  heigh t appl ies  to  e i ther s i de  of the  orthogonal  projection  of the  ou termost conductors  of 
the  power l i ne  on  the  g round  surface,  for a  d i stance  of 

– 2  m  for power l i nes  operating  at a  nominal  vol tage  not exceed ing  1  000  V;  

– 1 5  m  for power l i nes  operating  at a  nominal  vol tage  exceed ing  1  000  V.  

Electric  securi ty fences  shal l  be  i den ti fied  by prominen tly placed  warn ing  s igns.  

The  warn ing  s igns  shal l  be  l eg ible  from  the  secure  area  and  the  publ ic  access  area .  

Each  s ide  of the  electric  securi ty fence  shal l  have  at  l east one  warn ing  s ign .  

Warn ing  s igns  shal l  be  p laced  

– at each  gate;  

– at each  access  poin t;  

– at  i n tervals  not exceed ing  1 0  m ;   

– ad jacent to  each  s ign  re lating  to  chemical  hazards  for the  i n formation  of the  emergency 
services.  

Any part of an  electric  securi ty fence  that i s  i nstal led  a long  a  publ ic road  or pathway shal l  
be  i den ti fied  at  frequent i n tervals  by warn ing  s igns  securely fastened  to  the  fence  posts  or 
fi rm ly clamped  to  the  fence  wi res.  

The  s ize  of the  warn ing  s ign  shal l  be  at  l east 1 00  mm  ×  200  mm.  
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The  background  colour of both  s ides  of the  warn ing  s ign  shal l  be  yel low.  The  i nscription  on  
the  si gn  shal l  be  b lack and  shal l  be  e i ther 

– the  symbol  of F igure  BB. 1 ,  or 

– the  substance  of “CAUTION :  Electric  fence” .  

The  i nscription  shal l  be  i ndel ib le,  i nscribed  on  both  s ides  of the  warn ing  s ign  and  have  a  
heigh t of at  l east 25  mm.  

Ensure  that a l l  mains  operated ,  anci l l ary equ ipment connected  to  the  electric securi ty fence 
ci rcu i t  provides  a  degree  of i solation  between  the  fence ci rcu i t  and  the  supply mains  
equ ivalen t to  that provided  by the  energizer.  

NOTE  2  Anci l l ary equ i pmen t that  compl i es  wi th  the  requ i remen ts  re l ati ng  to  i sol ati on  between  the  fence  ci rcu i t  
and  the  suppl y mai ns  i n  Cl auses  1 4 ,  1 6  and  29  of the  s tandard  for the  electric  fence  energ izer  i s  consi dered  to  
provi de  an  adequate  l evel  of i sol ati on .  

Mains  supply wi ring  shal l  not be  i nstal led  i n  the  same  condu i t  as  s i gnal l ing  leads  associated  
wi th  the  electric  securi ty fence  i nsta l lation .  

Protection  from  the  weather shal l  be  provided  for the  anci l lary equ ipment un less  th is  
equ ipment i s  certi fied  by the  manufacturer as  being  su i table  for use  ou tdoors,  and  i s  of a  type  
wi th  a  m in imum  degree  of protection  IPX4.  

 

Figure  BB.1  – Symbol  for warn ing  s ign  
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Annex CC 
( informative)  

 
I nstal lation  of electric securi ty fences 

CC.1  General  

An  electric  securi ty fence  shou ld  be  i nstal led  so  that,  under normal  cond i tions  of operation ,  
persons  are  protected  against i nadverten t con tact wi th  pu lsed  conductors .  

Th is  requ i rement i s  primari l y i n tended  to  establ i sh  that a  desi rable  l evel  of safety i s  present or 
i s  being  main tained  i n  the  physical  barrier.  

When  selecting  the  type  of physical  barrier,  the  l i kely presence  of young  ch i l d ren  shou ld  be  
a  factor i n  considering  the  s ize  of open ings  and  a  ri sk assessment shal l  be  made  prior to  
i nsta l lation .  

CC.2  Location  of electric securi ty fence 

The  electric  fence  shou ld  be  separated  from  the  publ ic  access  area  by means  of a  physical  
barrier.  

Where  an  electric  fence  i s  i nstal led  i n  an  elevated  posi tion ,  such  as  on  the  inner s ide  of a  
window or skyl i gh t,  the  physical  barrier may be  less  than  1 , 5  m  h igh  where  i t  covers  the  
whole  of the  electric  fence .  I f the  bottom  of the  window or skyl igh t i s  wi th in  a  d i stance  of 
1 , 5  m  from  the  floor or access  level  then  the  physical  barrier need  on ly extend  up  to  a  heigh t 
of 1 , 5  m  above  the  floor or access  level .  

CC.3  Prohibi ted  zone for pu lsed  conductors  

Pulsed  conductors  shou ld  not be  i nstal led  wi th in  the  shaded  zone  shown  in  F igure  CC. 1 .  

Where  an  electric  securi ty fence  i s  p l anned  to  run  close  to  a  s i te  boundary,  the  relevant 
government au thori ty shou ld  be  consu l ted  before  instal lation  beg ins.  

Typical  electric  securi ty fence  i nsta l lations  are  shown  in  F igure  CC.2  and  F igure  CC.3.  

CC.4 Separation  between  electric fence and  physical  barrier 

Where  a  physical  barrier  i s  i nsta l led  i n  compl iance  wi th  Clause  CC.3,  at l east one  d imension  
i n  any open ing  shou ld  be  not g reater than  1 30  mm  and  the  separation  between  the  electric  
fence  and  the  physical  barrier  shou ld  be  

– wi th in  the  range  of 1 00  mm  to  200  mm  or g reater than  1  000  mm  where  at l east one  
d imension  i n  each  open ing  i n  the  physical  barrier  i s  not g reater than  1 30  mm;  

– l ess  than  200  mm  or g reater than  1  000  mm  where  the  physical  barrier  does  not have  
any open ings.  

NOTE  1  These  restri cti ons  are  i n tended  to  reduce  the  poss ib i l i ty of persons  making  i nadverten t  con tact wi th  the  
pu lsed  conductors  and  to  preven t  them  from  becoming  wedged  between  the  electric  fence  and  the  physical  
barrier,  thereby be i ng  exposed  to  mu l ti p l e  shocks  from  the  energ izer.  

NOTE  2  The  separati on  i s  the  perpend icu l ar d i s tance  between  the  e l ectric  fence  and  the  physical  barrier.  
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CC.5 Prohibi ted  mounting  

Electric fence  conductors  shou ld  not be  mounted  on  a  support used  for any overhead  power 
l i ne.  

CC.6 Operation  of electric  securi ty fence 

The  conductors  of an  e lectric  fence  shou ld  not be  energ ized  un less  a l l  au thorized  persons,  
wi th in  or en tering  the  secure  area ,  have  been  in formed  of i ts  l ocation .  

Where  there  i s  a  ri sk of persons  being  i n j ured  by a  secondary cause,  appropriate  add i tional  
safety precau tions  shou ld  be  taken .  

NOTE  An  example  of a  secondary cause  i s  where  a  person  can  be  expected  to  fa l l  from  a  su rface  i f con tact  i s  
made  wi th  pu lsed  conductors .  

 

Key 

A secu re  area  

B  publ i c  access  area  

 phys ica l  barri er 

  Proh ib i ted  area  

  e l ectri c  secu ri ty fence  

Figure  CC.1  – Proh ibi ted  area  for pu lse  conductors  
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Key 

A  secure  area  

B   publ ic  access  area  

C   barri er where  requ i red  

1   electric  securi ty fence  

2   physical  barrier  

Figure  CC.2  – Typical  constructions  where  an  electric   
securi ty fence  is  exposed  to  the  publ ic  
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Key 

A  secure  area  

B  publ ic  access  area  

C   barri er where  requ i red  

D   g l ass  wi ndow pane  

E   skyl i gh t  i n  roof 

1   electric  securi ty fence  

2   physical  barrier  

Figure  CC.3  – Typical  fence constructions  where  the  electric   
securi ty fence  is  instal led  in  windows and  skyl ights  
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Bibl iography 

The  b ibl iography of Part 1  i s  appl icable  except as  fol lows.  

Addition: 

I EC  60335-2-86,  Household and similar electrical appliances – Safety – Part 2-86: Particular 
requirements for electric fishing machines  

I EC  60335-2-87,  Household and similar electrical appliances – Safety – Part 2-87: Particular 
requirements for electric animal stunning equipment 
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