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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
F IRE  H AZARD TESTING  – 

 
Part 1 -1 4:  Guidance  on  the  d i fferent levels  of power and  energy related  to  

the  probabi l i ty of i gni tion  and  fi re  in  low vol tage electrotechnical  products  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  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 ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ).  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ i zation  for S tandard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  conten t of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

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

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd 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 cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts.  

The main  task of I EC  techn ical  comm ittees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  committee  may propose  the  publ i cation  of a  techn ica l  
speci fication  when  

•  the  requ ired  support cannot be  obta ined  for the  publ ication  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subj ect i s  sti l l  u nder techn ical  development or where,  for any other reason ,  there  is  the  
fu ture  bu t  no  immed iate  poss ib i l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  speci fications  are  subj ect to  review wi th in  th ree  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   

I EC TS  60695-1 -1 4,  wh ich  i s  a  techn ical  speci fi cation ,  has  been  prepared  by I EC techn ical  
committee  89:  F i re  hazard  testing .  
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I t  has  the  status  of a  basic safety publ ication  i n  accordance wi th  I EC  Gu ide  1 04  and  
ISO/IEC Gu ide  51 .  

The  text of th is  techn ical  speci fication  is  based  on  the  fol lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

89/1 334/DTS  89/1 363/RVDTS  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ica l  speci fication  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

Th is  publ ication  is  to  be  used  i n  con junction  wi th  I EC  60695-1 -1 0  and  I EC 60695-1 -1 1 .  

A l i st of a l l  the  parts  i n  the  I EC  60695 series,  under the  general  t i t l e  Fire hazard testing,  can  
be  found  on  the  I EC websi te .  

Part  1  cons ists  of the  fo l lowing  parts:  

Part  1 -1 0:  Gu idance  for assess ing  the  fi re  hazard  of e l ectrotechn ical  products  –  
General  gu idel ines  

Part  1 -1 1 :  Gu idance  for assess ing  the  fi re  hazard  of e l ectrotechn ical  products  –  
F i re  hazard  assessment 

Part  1 -1 2:  Gu idance  for assess ing  the  fi re  hazard  of e lectrotechn ical  products  – 
F i re  safety eng ineering  

Part  1 -1 4:  Gu idance  on  the  d i fferent l evels  of power and  energy re lated  to  the  probabi l i ty of 
i gn i ti on  and  fi re  i n  l ow vol tage  e lectrotechn ical  products  ( th is  document)  

Part  1 -20:  Gu idance  for assess ing  the  fi re  hazard  of e lectrotechn ical  products  – I gn i tabi l i ty – 
General  gu idance  

Part  1 -21 :  Gu idance  for assess ing  the  fi re  hazard  of e lectrotechn ical  products  –  I gn i tabi l i ty – 
Summary and  re levance  of test  methods  

Part  1 -30:  Gu idance  for assessing  the  fi re  hazard  of e lectrotechn ical  products  – Preselection  
testing  process  – General  gu ide l ines  

Part  1 -40:  Gu idance  for assessing  the  fi re  hazard  of e l ectrotechn ical  products  – I nsu lati ng  
l i qu ids  

I n  th is  s tandard ,  the  fol lowing  prin t types  or formats  are  used :  

– requ irements  proper and  normative  annexes:  in  roman  type;  

– compl iance  s tatements  and  test speci fications:  italic type;  

– notes/explanatory matter:  i n  smal l er roman  type ;  

– normative  cond i tions  wi th in  tables :  i n  smal l er roman  type;  

– terms  defined  in  C lause  3:  bold  type .  
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The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC web  s i te  under "h ttp: //webstore. iec. ch "  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be  

•  transformed  in to  an  I n ternational  s tandard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

 

A b i l i ngual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  l ogo 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  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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INTRODUCTION  

I n  the  des ign  of any e lectrotechn ical  product the  risk of fi re  and  the  poten tia l  hazards  
associated  wi th  fi re  need  to  be  considered .  I n  th is  respect the  objecti ve  of component,  ci rcu i t  
and  equ ipment des ign ,  as  wel l  as  the  choice  of materia ls,  i s  to  reduce  the  risk of fi re  to  a  
to lerable  l evel  even  i n  the  even t of reasonabl y foreseeable  (m is)use,  mal function  or fa i l u re.  

I EC 60695-1 -1 0,  I EC 60695-1 -1 1  and  I EC 60695-1 -1 2  provide  gu idance on  how th is  i s  to  be  
accompl ished .  

F i res  i nvolving  e lectrotechn ical  products  can  be  in i tiated  from  external  non-electrical  sources.  
Cons iderations  of th is  nature  are  deal t  wi th  i n  an  overa l l  fi re  hazard  assessment.  

The  a im  of the  I EC  60695 series  of standards  is  to  save  l i ves  and  property by reducing  the  
number of fi res  or reducing  the  consequences  of the  fi re.  Th is  can  be  accompl ished  by trying  
to:  

– prevent  ign i tion  caused  by an  e lectrical l y energ ised  component part  and ,  i n  the  even t of 
ign i tion ,  to  confine  any resu l ti ng  fi re  wi th in  the  bounds  of the  enclosure  of the  
e lectrotechn ical  product;  

– m in im ise  fl ame spread  beyond  the  product’s  enclosure  and  to  m in im ise  the  harmfu l  effects  
of fi re  effluents  includ ing  heat,  smoke,  and  toxic  or corrosive  combustion  products.  

Th is  techn ical  speci fication  provides  gu idance  to  Product Committees  on  the  power l evels  and  
amoun ts  of energy that are  l ikel y to  cause  i gn i tion  and  fi re.  I t  a lso  provides  gu idance  to  
Product Committees  on  the  fi re  hazard  safeguards  that m igh t be  necessary to  protect 
against the  probabi l i ty of ign i tion .  

The  probabi l i ty of fi re  i s  h igh l y dependent on  the  speci fic fi re  scenario  wi th in  the  
e lectrotechn ical  product i tsel f.  Therefore,  product  committees  are  u l timatel y responsib le  for 
decid ing  what fi re  hazard  safeguards  are  appropriate  for the ir products.  

Th is  document was  created  due  to  a  need  ( I EC techn ica l  committee  66)  for gu idance  on  

e lectrica l  energy l evels  i n  re lation  to  ignition  and  fi re.  The  preparation  of th is  TS  i s  based  on  

based  on  e lectrica l  energy 1 41  l evels  developed  by TC 1 08,  responsib le  for safety of aud io,  
vi deo and  I CT equ ipment.   
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FIRE H AZARD TESTING  – 
 

Part 1 -1 4:  Guidance  on  the  d i fferent levels  of power and  energy related  to  
the  probabi l i ty of i gni tion  and  fi re  in  low vol tage electrotechnical  products  

 
 
 

1  Scope 

This  part of I EC 60695,  wh ich  is  a  techn ical  speci fication ,  provides  gu idance about the  l evels  
of power and  energy that cou ld  cause  i gn i tion  and  fi re  i n  a  l ow vol tage  e lectrotechn ical  
product.  I t  can  be  used  by Product Committees  to  determ ine  what fi re  h azard  safeguards  

m ight be  used ,  based  on  the  e lectrical  energy that cou ld  be  d iss ipated  as  heat.  

Th is  document deals  wi th  products  used  in  normal  atmospheres  commonl y avai lable  i n  the  
home and  does  not deal  wi th  specia l  locations  such  as  those  i n  explosive  atmospheres .  I t  i s  
i n tended  as  gu idance to  I EC committees,  and  i s  i n tended  be  used  wi th  respect to  thei r  
i nd ividual  appl ications.  

Th is  basic  safety publ ication  is  i n tended  for use  by techn ica l  committees  i n  the  preparation  of 
standards  in  accordance wi th  the  pri ncip les  l a i d  down  i n  I EC  Gu ide  1 04  and  
ISO/IEC Gu ide  51 .  

One  of the  responsibi l i ti es  of a  techn ica l  committee  i s ,  wherever appl icable,  to  make use  of 
bas ic safety publ ications  i n  the  preparation  of i ts  publ ications.  The  requ i rements,  test 
methods  or test cond i ti ons  of th is  bas ic safety publ ication  wi l l  not appl y un less  speci fical l y 
referred  to  or i ncl uded  i n  the  re levant publ ications.  

2  Normati ve references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

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

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

I EC 60695-4: 201 2,  Fire  hazard testing - Part 4:  Terminology concerning fire  tests for 
electrotechnical products  

I EC 62368-1 : 201 4,  Audio/video,  information and communication technology equipment -  Part 
1 :  Safety requirements  

I EC GU IDE  1 04,  The preparation of safety publications and the use of basic safety 
publications and group safety publications  

I SO/IEC Gu ide  51 ,  Safety aspects – Guidelines for their inclusion in  standards 

I SO 1 3943: 2008,  Fire safety – Vocabulary 
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3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g i ven  in  I EC  60695-4: 201 2  and  
ISO 1 3943: 2008  (some of wh ich  are  reproduced  be low)  and  the  fol l owing  appl y.  

I SO  and  I EC main ta in  term inolog ical  databases  for use  i n  standard ization  at the  fol lowing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp : //www.electroped ia.org /  

•  I SO  On l ine  browsing  p latform :  avai lable  at h ttp : //www. iso.org/obp  

3. 1  
fi re  hazard  
physical  obj ect or  condition with a potential  for an undesirable  consequence  from fire  

[SOURCE:  I SO  1 3943: 2008,  4 . 1 1 2]  

3.2  
fi re  hazard  safeguard  
part or system  or i nstruction  speci fical l y provided  to  reduce  the  l i kel i hood  of ign i tion  or 

spread  of fi re  

Note  1  to  en try:  A fi re  hazard  safeguard  i s  often  a l so  cal l ed  a  protection  method .  

Note  2  to  en try:  Examples  i n cl ude  cu rrent  l im i ters,  d i stances  to  or from  ign i tion  sou rces,  materia l s  wi th  fl ame  

retardan t properti es .  

3.3  
ign i tion  
DEPRECATED:  sustained  i gn i tion  

〈general 〉  i n i ti ation  of combustion  

[SOURCE:  I SO 1 3943: 2008,  4 . 1 87]  

3.4  
low vol tage  equ ipment 
set of e lectrica l  devices  or e lectrica l  equ ipment necessary to  perform  a  speci fic task such  as  
generation ,  transm iss ion ,  d istribution ,  u ti l i sation  of e l ectric energy and  wi th  a  suppl y or ou tpu t 
vol tage  not  exceed ing  1  000  V for a l ternating  curren t and  1  500  V for d i rect current  

Note  1  to  en try:  Examples  of l ow vol tage  equ ipment  are  e l ectri c  power generator,  e l ectri cal  swi tchgear and  
con trol gear assembl ies,  e l ectri cal  wi ri ng  systems,  a i r cond i ti on ing  un i ts .  

[SOURCE:  I EC Gu ide  1 1 6: 201 0,  3. 1 ]  

3.5  
permanently connected  equ ipment  
equ ipment that can  on l y be  e lectrica l l y connected  to  or d isconnected  from  the  mains  by the  
use  of a  tool  

[SOURCE:  I EC 62368-1 : 201 4,  3 . 3. 3. 4]  

3.6  
pluggable  equ ipment  type A 
equ ipment that i s  i n tended  for connection  to  the  mains  via  a  non- industria l  p lug  and  socket-
ou tlet or via  a  non- industrial  appl iance  coupler,  or both  

Note  1  to  en try:  Examples  are  pl ugs  and  socket-ou tl ets  covered  by standards  such  as  I EC TR 60083  and  
I EC 60320-1 .  

[SOURCE:  I EC 62368-1 : 201 4,  3 . 3. 3. 5]  
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3.7  
pluggable  equ ipment type B  
equ ipment that i s  i n tended  for connection  to  the  mains  via  an  i ndustria l  p lug  and  socket-ou tlet   
or via  an  i ndustria l  appl i ance  coupler,  or both  

Note  1  to  en try:  Examples  are  pl ugs  and  socket-ou tl ets  covered  by s tandards  such  as  I EC 60309-1 .  

[SOURCE:  I EC 62368-1 : 201 4,  3 . 3. 3. 6]  

3.8  
potential  ign i tion  source  
l ocation  where  e lectrical  energy can  cause  ign i tion  

[SOURCE:  I EC 62368-1 : 201 4,  3 . 3. 9. 1 ]  

4 Electrical  energy as  a  cause of igni tion  

I f a  fau l t occurs,  the  energy used  in  a  l ow vol tage  e lectrotechn ica l  product may be  converted  
to  heat.  Th is  cou ld  be  due  to  arcing  or due  to  resisti ve  heating .  

An  arc is  a  h i gh-temperature  l um inous  e lectric d i scharge  across  a  gap.  Temperatures  wi th in  
an  arc can  be  i n  the  range  of several  thousand  degrees  depend ing  on  ci rcumstances  
i nclud ing  current,  vol tage  drop,  and  the  materia ls  i nvolved .  I n  spi te  of the  very h igh  
temperatures  i n  an  arc path ,  arcs  may not be  effecti ve  ign i tion  sources  for many fuel  
materia ls .  I n  most cases,  the  arcing  i s  so  brief and  local i zed  that sol i d  fuel s  cannot be  i gn i ted  
or can  be  d i fficu l t to  i gn i te .  However,  fuels  wi th  a  h i gh  surface-area-to-mass  ratio ,  may be  
i gn i ted  when  i n  contact wi th  the  arc.  

I n  the  case  of res isti ve  heating ,  the  thermal  energy,  E,  produced  by in  a  d i rect curren t ci rcu i t 

i s  g i ven  by:  

 E  =  P  ×  t  =  I ×  V ×  t  (1 )  

where  

P is  the power (energy per un i t time)  

t is  the time  

I is  the curren t passing  through  the  res istance  

V is  the vol tage  drop  across  the  resistance  

For example  i f V =  1 2  vol ts  and  I =  2  amp,  and  the  curren t fl ows  for 5  seconds,  

then  P  =  24  watts  and  E  =  1 20  j ou les.  

I n  an  a l ternating  curren t ci rcu i t:  

 E  =  Pavg  ×  t  =  Irms  ×  Vrms  ×  cosθ  ×  t  (2)  

where  

Pavg  i s  the  average  power over one  complete  a . c.  cycle  

Irms  i s  the  root mean  square  curren t passing  th rough  the  resistance  

Vrms  i s  the  root mean  square  vol tage  drop  across  the  res istance  

θ  i s  the  phase  d i fference  between  curren t and  vol tage  
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The  thermal  energy produced  wi l l  cause  a  temperature  rise  in  the  res istive  material  and  i n  i ts  
surround ings.  The  magn i tude  of the  temperature  rise  wi l l  depend  on  many variables.  The  
most importan t be ing :  

– the  mass  of the  affected  materia l ,  

– the  speci fic heat capaci ty of the  affected  materia l ,  

– the  magn i tude  of any heat l osses,  and  

– the  geometry of the  affected  material .  

Some of the  variables  wi l l  be  temperature  dependent and  therefore  the  calcu lation  of the  
temperature  rise  for a  g iven  energy input wi l l  be  complex and  requ i res  the  use  of fin i te  
e lement anal ys is .  

The  temperature  rise  may be  su fficient to  cause  decomposi tion  of the  affected  materia l ,  bu t 
the  exten t of decomposi ti on  wi l l  depend  on  the  chem ical  nature  of the  affected  materia l .  I f the  
affected  materia l  i s  not  exposed  to  a i r,  the  i n i ti a l  decomposi tion  wi l l  be  anaerobic pyrol ys is  
wh ich  wi l l  probabl y generate  gases  such  that  i n ternal  pressure  wi l l  cause  mechan ical  rupture  
wh ich ,  i n  tu rn ,  wi l l  probabl y expose the  materia l  to  a i r.  I f the  temperatu re  i s  h igh  enough ,  
oxidati ve  decomposi tion  wi l l  be  sufficien tl y rapid  to  cause  ign i tion .  

NOTE  General  gu i dance  on  i gn i tabi l i ty i s  g i ven  i n  I EC 60695-1 -20.  

The complexi ti es  i nvolved  in  the  pred iction  of the  temperature  rise  and  the  subsequent 
decomposi tion  process  are  such  that empirical  va lues  of the  electrical  power and  energy have  
been  adopted  by various  product  comm ittees  for the  defin i tion  of d i fferent l evels  of safety.  

5 Empirical  safety values  of electrical  power and  energy 

5.1  Different levels  of power and  electrical  energy sources  

The risk of an  e lectrotechn ical  ci rcu i t  to  cause  ign i tion  i s  depend ing  on  the  power 
consumption  and  duration .  

A fi re  wi l l  on l y start i f a  certa in  amount of e l ectrical  energy i s  avai l able  so  as  to  raise  the  
temperature  to  such  a  l evel  that i t  can  cause  ign i tion .  The  purpose  of th is  document i s  to  g i ve  
gu idance on  how product comm ittees  may classi fy e lectrical  energy sources  i n  re lation  to  
power l evels  and  durations.  

The  classi fication  can  be  appl ied  to  any part,  ci rcu i t  or end  product.  

The  values  used  i n  5. 2  to  5. 5  are  based  on  practical  experiences  based  on  power l evels  and  
durations  as  shown  i n  F igure  1 .  An  al ternative  method  making  use  of energy l evels  can  be  
found  in  F igure  2 .  The  power measuring  method  is  i nd icated  i n  the  re levant product  safety 
standard .  

5.2  Electrical  power and  energy source  that i s  un l ikely to  cause ign i tion  (Class  1 )  

A Class  1  e l ectrical  energy source  i s  cons idered  un l ike l y to  have  sufficien t e lectrical  energy to  
cause  ign i tion  i n  e l ectrotechn ical  ci rcu i ts  and  components  under most ci rcumstances.  As  a  
resu l t,  a  C lass  1  e l ectrical  energy source  i s  cons idered  to  be  a  safe  e lectri cal  energy level .  I n  
general ,  no  fi re  hazard  safeguard  i s  needed .  

NOTE  1   Al though  i gn i tion  i s  un l i kel y to  occu r,  th i s  power l eve l  wi l l  be  safe  i f there  i s  an  appropriate  l evel  of 
thermal  i nsu l ati on .  

The con tinuous  avai lable  power (vol tage  mu l tipl i ed  by current)  shou ld  be  l ess  than  1 5  W  to  
ach ieve  a  very l ow poss ibi l i ty of ign i tion .  The  value  of 1 5  W  has  been  used  as  the  power 
threshold  for i gn i tion  i n  e lectron ic componen ts  i n  many standards,  i nclud ing  I EC  60065,  
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I EC 60335-1  and  I EC 60950-1 .  I t  has  a lso  rou tine l y been  demonstrated  through  l im i ted  power 
fau l t  testi ng  i n  e lectron ic  ci rcu i ts.  

I n  order to  address  the  ease  of measurement,  some I EC techn ica l  comm ittees  decided  to  
make  the  1 5  W  measurement 3  s  after i n troduction  of the  s imu lated  fau l t.  Values  as  short as  
1 00  ms  and  as  h i gh  as  5  s  were  a lso  considered .  Qu ickl y establ ish ing  a  1 5  W  l im i t ( less  than  
1  s)  i s  not practica l  for test purposes  and  not considered  importan t for typical  fue l  ign i tion  i n  
low vol tage equ ipment .  I t  i s  recogn ized  that i t  usual l y takes  several  seconds  for p lastic  
materia ls  to  i gn i te  when  impinged  d i rectl y by a  smal l  flame ( I EC  60695  smal l  scale  materia l  
testing  methods) .  

The  question  can  be  ra ised  i f an  e lectrical  energy can  be  class i fied  as  C lass  1  wi th  an  
un l im i ted  amoun t of power during  the  fi rst 3  s .  I t  i s  un l ike l y i n  l ow vol tage  equ ipment that a  
ci rcu i t wou ld  be  capable  of de l i vering  a  huge  amoun t of energy i n  the  fi rst 3  s ,  and  be  l im i ted  
to  a  maximum  of 1 5  W  after 3  s .  Therefore  i t  was  cons idered  unnecessary to  establ ish  a  l im i t  
for the  fi rst 3  s .  As  no  duration  is  associated  wi th  th is  1 5  W  value,  the  energ ies  i nvolved  are  
undefined .  I t  must be  assumed  that the  heat loss  rate  is  equ ivalent to  1 5  W at a  temperature  
below that wh ich  cou ld  cause  ign i tion .  

NOTE  2   Al though  i gn i tion  i s  considered  un l i kel y to  occur,  these  power l evel s  cou l d  be  u nsafe  i f there  i s  a  h i gh  
l evel  of thermal  i nsu lati on  because  i f heat  l osses  are  l ow,  the  temperatu re  cou ld  ri se  su ffi cien tl y to  cause  i gn i tion .  

NOTE  3   Fu rther detai l s  of the  rati onal e  for the  defi n i ti on  of C l ass  1  (PS1 )  are  g i ven  i n  I EC TR 62368-2.  

5.3  Electrical  power and  energy source  that may cause  i gn i tion  (Class  2)  

A Class  2  el ectrica l  energy source  i s  assumed  to  have  a  l evel  of power and  e lectrical  energy 
that  has  the  poss ib i l i ty of ign i tion  u nder certain  ci rcumstances  and  subsequentl y a  fi re  
hazard  safeguard  shou ld  be  employed .  Propagation  of the  ign i tion  beyond  the  in i tia l l y 
i gn i ted  component i s  l im i ted  by the  l ow e lectrical  power or energy contribu tion  to  the  fau l t and  
subsequentl y by the  employed  fi re  hazard  safeguard  to  control  the  res istance  to  ign i tion  of 

nearby combustib le  materials .  

The  primary requ irement i s  to  l im i t  the  amount of e lectrica l  energy that i s  avai lab le  to  these  
ci rcu i ts  to  no  more  than  1 00  W  of con tinuous  power.  Th is  value  i ncludes  both  the  power 
avai lable  for normal  operation  and  the  power avai l ab le  during  any possible  s ing le  fau l t  
cond i ti on .  

Th is  value  has  been  used  i n  I EC 60950-1  for a  s im i l ar purpose,  where  ign i tion  of i n ternal  

components  i s  possib le  bu t fi re  enclosures  are  not requ i red .  

The  value  of 1 00  W  is  a l so  common ly used  i n  some bu i l d ing  or fi re  codes  to  identi fy where  
l ow power wi ri ng  can  be  used  outs ide  of a  fi re  enclosure.  

The  value  i s  a lso  2  times  50  W,  wh ich  can  be  re lated  to  the  amount of energy of a  s tandard  
flam ing  ign i tion  sources  (for example  the  I EC  60695-1 1 -1 0  test fl ame)  on  wh ich  smal l  sca le  
flammabi l i ty cl asses  are  based .  I t  i s  recogn ized  that the  conversion  of e lectrica l  energy to  
thermal  energy is  far less  than  1 00  %,  so  th is  va lue  i s  compatib le  wi th  the  fi re  hazard  
safeguards  prescribed  for C lass  2  e l ectrical  energy ci rcu i ts,  wh ich  are  general l y i solation  and  
materia ls  of an  appl icable  V–flammabi l i ty cl ass.  

The  5  s  measurement for Class  2  e l ectrical  energy sources  ensures  the  avai l able  e lectrical  
energy l im i ts  are  both  l im i ted  and  practical  for the  purposes  of measurement.  The  value  i s  
a lso  used  i n  the  I EC 60950  series  as  referenced  above.  

As  for C lass  1  energy sources,  the  question  can  be  ra ised  i f an  e lectrical  energy can  be  
classi fied  as  Class  2  wi th  an  un l im i ted  amount of power du ring  the  fi rst seconds.  I t  i s  un l ike l y 
i n  l ow vol tage  equ ipment that a  ci rcu i t  wou ld  be  capable  of del i vering  a  huge  amount of 
energy i n  the  fi rst 5  s ,  and  be  l im i ted  to  a  maximum  of 1 00  W  after 5  s .  Therefore  i t  was  
cons idered  unnecessary to  establ ish  a  l im i t for the  fi rst 5  seconds.  As  no  duration  i s  
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associated  wi th  th is  1 00  W value,  the  energ ies  involved  are  undefined .  I t  must be  assumed  
that the  heat l oss  rate  i s  equ ivalent to  1 00  W  at a  temperature  below that wh ich  cou ld  cause  
ign i tion .  

I n  I EC 62368-1 ,  i t  i s  assumed  that wi th  a  Class  2  power source  (PS2),  i gn i tion  can  occur 
under some cond i ti ons,  bu t there  wi l l  be  l im i ted  growth  and  spread  of fi re.  C lass  2  (PS2)  i s  
defined  as  a  power source  that exceeds  Class  1  (PS1 )  l im i ts ,  bu t  does  not exceed  1 00  W  
after 5  s .  I t  i s  assumed  to  have  the  possib i l i ty of ign i tion  u nder certain  ci rcumstances  and  
therefore  a  fi re  hazard  safeguard  shou ld  be  employed .  

Propagation  of the  ign i tion  beyond  the  i n i ti a l l y ign i ted  component i s  assumed  to  be  l im i ted  by 
the  re lati ve l y l ow power consumption  and  by the  use  of fi re  hazard  safeguards .  

The  fire  hazard  safeguards  prescribed  for Class  2  ci rcu i ts  are  general l y i solation  and/or the  
use  of i nsu lation  materia l s  that are  res istant  to  ign i tion .  

NOTE   Fu rther deta i l s  of the  rati onal e  for the  defi n i ti on  of Class  2  (PS2)  are  g i ven  i n  I EC  TR 62368-2 .  

5.4  Electrical  power and  energy source  that i s  l i kely to  cause ign i tion  (Class  3)  

A Class  3  e lectrica l  energy source  i s  a  ci rcu i t  wi th  an  avai lab le  power h igher than  1 00  W  and  
that l ast for l onger than  5  s .  The  amount of e lectrical  energy avai lable  makes  i t  l i kel y that  
i gn i tion  wi l l  occur i n  case  a  fau l t,  such  as  a  bad  con tact,  occurs.  

For most low vol tage  equ ipment,  the  avai l able  power i s  l im i ted  by the  bu i l d i ng  overcurren t 
protective  system  to  a  maximum  of abou t 4  kW.  Th is  power level  was  chosen  to  cover 
equ ipment that i s  connected  to  a  low power mains  ( less  than  240  V x 1 6  A) ,  common  i n  the  
office  or home envi ronment.  Power consumption  i n  a  fau l t cond i ti on  is  l ikel y to  be  
cons iderabl y i n  excess  of the  1 00  W  level  d iscussed  i n  5. 3.  Such  power consumption  i s  
cons idered  to  be  a  probable  cause  of i gn i tion  and ,  as  a  poss ib le  consequence  of i t,  a  fi re .  

Some standards  d istingu ish  between  two  d i fferen t C lass  3  e l ectrical  energy l evels .  For most 
products  used  i n  the  home or the  office  place,  the  avai l able  power i s  l im i ted  by the  bu i ld ing  
overcurrent  protecti ve  system  to  a  maximum  of abou t 4  000  W.  

The  power l evel  of 4  000  W  was  chosen  to  provide  a  reasonable  and  practica l  separation  of 
product types  to  separate  products  that are  connected  to  a  l ow power mains  ( l ess  than  
240  V x 1 6  A) ,  common  i n  the  office  p lace  or the  home.  I t  i s  recogn ized  that th is  i s  not 
representati ve  for typ ical  fau l t curren ts,  bu t  i s  a  conven ien t and  representati ve  separation  
based  on  equ ipment connected  to  normal  office  and  home mains  ci rcu i ts  where  experience  
wi th  fire  hazard  safeguards  against potentia l  ign i tion  sources  is  more  common.  

The  4  000  W  value  can  be  ca lcu lated  for ind ividual  ci rcu i ts  as  the  product of the  mains  
nom inal  vo l tage  and  mains  overcurren t device  rati ng .  Th is  i s  not a  normal  eng ineering  
convention  bu t rather the  product of two  numbers  that shou ld  not exceed  4  000.  Al l  pluggable  
equ ipment type  A  i s  considered  to  be  below th i s  steady state  value.  Pluggable  equ ipment 
type B  and  permanently connected  equ ipment  are  cons idered  to  be  below th is  steady s tate  
value  i f the  product of nom inal  mains  vol tage  and  the  current rating  of the  i nstal lation  
overcurrent  protecti ve  device  is  l ess  than  4  000.  

As  Class  3  e lectrical  energy sources  are  l i kel y to  cause  ign i tion  and  fi re  i n  case  a  fau l t  
occurs ,  there  shou ld  be  a  second  fi re  hazard  safeguard  i n  p lace  to  preven t spread  of fi re.  
Th is  can  be  done  by d i fferen t fi re  hazard  safeguard  methods,  such  as  provid ing  a  fi re  
enclosure  or keeping  a  separation  d istance  from  the  potential  ign i tion  source  to  other 

nearby combustib le  materials .  

I n  I EC  62368-1 ,  i t  i s  assumed  that  wi th  a  Class  3  power source  (PS3),  ign i tion  may occur 
and  fi re  wi l l  spread  where  combustib le  materia ls  are  avai lable.  A PS3  ci rcu i t has  an  avai lable  
power h igher than  1 00  W that l asts  for l onger than  5  s .  The  amount of energy avai lable  wi l l  be  
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500  J  or more  and  th is  i s  assumed  to  make i t  l ikel y that,  i n  case  a  fau l t occurs  – such  as  a  
bad  contact – ign i tion  wi l l  occur.  

As  these  energy sources  are  l ikel y to  cause  ign i tion  and  fi re  i f a  fau l t  occurs,  there  shou ld  be  
a  fi re  hazard  safeguard  i n  p lace  i n  add i ti on  to  the  use  of insu lation  materia ls  that are  
res istan t to  ign i tion .  Th i s  can  be  done  i n  d i fferen t ways,  such  as  provid ing  a  fi re  enclosure  or 
keeping  a  separation  d istance  between  the  potential  i gn i tion  source  and  other nearby 

combustib le  materia ls.  

NOTE   Fu rther deta i l s  of the  rati onal e  for the  d efi n i ti on  of Class  3  (PS3)  are  g i ven  i n  I EC TR 62368-2 .  

5.5  Graph ical  overview of the  classification  

The va lues  g i ven  can  be  represented  d iagrammatica l l y i n  a  power/time graph ,  see  F igure  1 .  

As  d iscussed  above,  the  amounts  of energy that these  power and  time values  represent are  
e i ther un l im i ted  or are  not s ing le-valued .  A better system  wou ld  be  based  on  defined  amoun ts  
of energy.  An  example  i s  shown  i n  F igure  2  where  the  chosen  energy values  are  45  J  and  
500  J  to  be  i n  accordance wi th  the  1 5  W  / 3  s  l im i t  and  the  1 00  W  / 5  s  l im i t.  

I n  F igure  2 ,  the  area  denoted  as  “E  ≤  45  J ”  represen ts  the  energy reg ime where  ign i tion  i s  

considered  to  be  un l ikely (Class  1 ) .  The  area  denoted  as  “45  J  <  E  ≤  500  J ”  represents  the  

reg ion  where  ign i tion  m igh t occur (Class  2) ,  and  the  area  denoted  as  “E  >  500  J ”  represen ts  
the  reg ion  where  ign i tion  and  subsequent fi re  i s  l ikel y i f a  fau l t  occurs  (Class  3) .  
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Figure 1  – I l lustration  of power/time l imits  related  to  fi re  and  ign i tion  
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Figure 2  – I l lustration  of energy l imi ts  related  to  fi re  and  ign i tion  
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