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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  q uest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cati ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  representat i on  from  al l  
i n terested  I EC  Nati onal  Comm ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC  Publ i cati ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nat i 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 i onal  publ i cat i on  shal l  be  c l earl y i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependent  cert i f i cat i on  bod ies  provi de  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i 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  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
other damage  of  any natu re  whatsoever,  whether d i rect  o r  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 cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  respons ibl e  for  i den t i fyi ng  any or  a l l  such  paten t  ri gh ts .  

I n ternati onal  Standard  I EC  60331 -2  has  been  prepared  by I EC  techn ical  comm i ttee  20:  
E lectric  cables .  

Th is  second  ed i t i on  cancels  and  replaces  the  f i rst  ed i t i on  publ i shed  i n  2009.  I t  consti tu tes  a  
techn ical  revis i on .  

The  s i gn i f icant  techn ical  changes  wi th  respect  to  the  previous  ed i t ion  are  as  fo l l ows:  

– extension  of  the  scope  wi th  metal l i c  data and  te lecom  cables  and  optical  f i bre  cables,  
al though  detai l s  for  the  speci f ic  po in t  of  fai l u re,  con ti nu i ty checking  arrangement,  test  
sample,  test  procedure  and  test  report  re levant  to  metal l i cdata and  te lecom  cables  and  
optical  f i bre  cables  are  not  g i ven  by I EC  60331 -2;  

– improved  descript ion  of  the  test  envi ronment;  
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– mandatory use  of  mass  fl ow meters/con tro l lers  as  the  means  of  con tro l l i ng  accurate l y the  
i npu t  f l ow rates  of  fuel  and  ai r  to  the  burner;  

– improved  f i g ure  i l l us trat ing  method  of  moun ti ng  of  the  sample  regard ing  bend ing  rad ius ;  

– improved  descript i on  of  the  i n formation  to  be  incl uded  i n  the  test  report .  

The  text  of  th is  I n ternational  Standard  i s  based  on  the  fo l lowing  documents :  

FDIS  Report  on  vot i ng  

20/1 783A/FDIS  20/1 793/RVD  

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

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

I t  has  the  status  of  a  g roup  safety publ icati on  i n  accordance  wi th  I EC Gu ide  1 04.  

A l i st  of  al l  parts  of  the  I EC  60331  seri es,  publ i shed  under the  t i t l e:  Tests for electric cables 
under fire conditions – Circuit integrity,  can  be  found  on  the  IEC  webs i te.  

The  comm ittee  has  decided  that  the  con ten ts  of  th is  publ ication  wi l l  remain  unchanged  unti l  
the  main tenance  resu l t  date  i nd icated  on  the  I EC  web s i te  under "h ttp: //webstore. i ec. ch "  i n  
the  data re lated  to  the  speci fi c  publ icati on .  At  th is  date,  the  publ ication  wi l l  be  

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

A bi l i ngual  vers ion  of  th is  publ ication  may be  i ssued  at  a  l ater date.  
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INTRODUCTION  

IEC 60331  cons ists  of  the  fo l lowing  parts  under  the  general  t i t l e:  Tests for Electric cables 
under fire conditions – Circuit integrity:  

Part  1 :  Test method for fire with shock at a temperature of at least 830 °C for cables of rated 
voltage up to and including 0,6/1,0 kV and with an overall diameter exceeding 20 mm 

Part  2 :  Test method for fire with shock at a temperature of at least 830 °C for cables of rated 
voltage up to and including 0,6/1,0 kV and with an overall diameter not exceeding 20 mm 

Part  3 :  Test method for fire with shock at a temperature of at least 830 °C for cables of rated 
voltage up to and including 0,6/1,0 kV tested in a metal enclosure 

Part  1 1 :  Apparatus – Fire alone at a flame temperature of at least 750 °C 

Part 21 :  Procedures and requirements – Cables of rated voltage up to and including 0,6/1,0 kV 

Part  23:  Procedures and requirements – Electric data cables 

Part  25:  Procedures and requirements – Optical fibre cables 

NOTE  1  Parts  21 ,  23  and  25  relate  to  f i re-on ly  cond i t i ons  at  a  f l ame  temperatu re  of  at  l east  750  °C.  

NOTE  2  Parts  1 1 ,  2 1 ,  23  and  25  are  no  l onger subject  to  main tenance.  I EC  60331  Parts  1  and  2  are  the  
recommended  test  procedures  

Since  i ts  f i rs t  ed i t ion  (1 970) ,  I EC  60331  has  been  extended  and  has  i n troduced  a range  of  test  
apparatus  i n  order that  a  test  may be  carried  ou t  on  large  and  smal l  power,  contro l ,  data and  
optical  f i bre  cables.  

Successfu l  tests  carri ed  ou t  i n  accordance  wi th  th is  standard  wi l l  enable  an  i den ti f i cati on  to  be  
marked  on  the  product.  
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TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS –  
CIRCUIT INTEGRITY –  

 
Part  2:  Test  method  for fi re  wi th  shock at  a  temperature of at  least 830  °C  

for cables of rated  vol tage up  to  and  including  0,6/1 ,0  kV and  wi th   
an  overal l  d iameter not  exceeding  20  mm 

 
 
 

1  Scope 

This  part  of  I EC  60331  speci f ies  the  test  method  for  cables  wh ich  are  requ i red  to  main tain  
ci rcu i t  i n tegri ty when  subj ect  to  f i re  and  mechan ical  shock under speci fi ed  cond i t i ons.  

Th is  document  i s  appl icable  to  cables  of  rated  vo l tage  not  exceed ing  600  V/1   000  V,  i ncl ud ing  
those  of  rated  vo l tage  be low 80  V,  metal l i c  data and  te lecom  cables  and  optical  f i bre  cables .  

I t  i s  i n tended  for  use  when  testing  cables  of  not  g reater than  20  mm  overal l  d iameter.  

Cables  of  l arger d iameter are  i n tended  to  be  tested  us ing  the  apparatus,  procedure  and  
requ i rements  of  I EC  60331 - 1 .  

Th is  document  i ncludes  detai ls  for  the  speci fi c  po i n t  of  fai l u re,  con tinu i ty checking  
arrangement,  test  sample,  test  procedure  and  test  report  re levant  to  e lectric  power and  
con trol  cables  wi th  rated  vo l tage  up to  and  i ncl ud ing  600  V/1 000  V.  Detai ls  for  the  speci fi c  
po i n t  of  fai lu re,  conti nu i ty checking  arrangement,  test  sample,  test  procedure  and  test  report  
re levant  to  metal l i c  data and  te lecom  cables  and  optical  f i bre  cables  are  not  g i ven  by 
IEC  60331 -2.  

Al though  the  scope  i s  restricted  to  cables  wi th  rated  vo l tage  up to  and  i ncl ud ing  0 , 6/1 , 0  kV,  
the  procedure  can  be  used ,  wi th  the  ag reement  of  the  manufactu rer and  the  pu rchaser,  for  
cables  wi th  rated  vo l tage  up  to  and  incl ud ing  1 , 8/3  (3, 3)  kV,  provided  that  su i table  fuses  are  
used .  

Annex A provides  the  method  of  veri f i cati on  of  the  bu rner and  con tro l  system  used  for  the  
test.  

Requ i remen ts  are  stated  for an  i den ti f i cati on  that  may optional l y be  marked  on  the  cable  to  
s i gn i fy compl iance  wi th  th is  s tandard.  

CAUTION  – The test  g iven  in  th is  standard  may involve the use of  dangerous vol tages  
and  temperatures.  Su i table  precautions should  be  taken  against  the risk of  shock,  
burn ing ,  fi re  and  explosion  that  may be involved ,  and  against  any noxious fumes that  
may be  produced .  

2 Normative references  

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

IEC 60584-1 ,  Thermocouples – Part 1 : EMF specifications and tolerances  
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IEC  60269-3,  Low-voltage fuses – Part 3: Supplementary requirements for fuses for use by 
unskilled persons (fuses mainly for household and similar applications) – Examples of 
standardized systems of fuses A to F 

3 Terms and  defin i tions  

For the  purposes  of  th is  document,  the  fo l l owi ng  terms  and  defi n i t i ons  apply.  

ISO and  I EC  main tain  term ino log ical  databases  for use  i n  s tandard i zat i on  at  the  fo l l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  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   
ci rcu i t  i n tegri ty  
abi l i ty of  an  e lectric  cable  to  con tinue  to  operate  i n  the  des ignated  manner  wh i lst  subj ected  to  
a speci f ied  f l ame source  for  a  speci f i ed  period  of  t ime  under speci f ied  cond i t i ons  

3.2   
d raught-free envi ronment  
space  i n  wh ich  the  resu l ts  of  tests  are  not  s i gn i f i can tl y affected  by the  l ocal  ai r  speed  

4 Test  envi ronment  

The test  shal l  be  carried  ou t  i n  a  draugh t- free  envi ronment  wi th in  a su i table  chamber,  of  
m in imum  volume 20  m 3 ,  wi th  faci l i t ies  for  d i sposing  of  any noxious  gases  resu l t ing  from  the  
burn i ng .  Su ff ic i en t  ven ti l at i on  shal l  be  avai lable  to  sustain  the  f lame for the  du ration  of  the  
test.  Ai r  i n lets  and  the  exhaust  ch imney shou ld  be  located  i n  such  a way that  the  burner f l ame 
remains  stable  duri ng  the  veri f icati on  procedure  and  test.  I f  necessary,  the  burner shal l  be  
sh ie lded  from  any draughts  by the  use  of  draught  sh ie lds.  W indows  may be  instal led  i n  the  
wal ls  of  the  chamber i n  order to  observe  the  behaviour of  the  cable  during  the  test.  Fume 
exhaust  shou ld  be  ach ieved  by means  of  natu ral  draught  th rough  a  ch imney l ocated  at  l east  
1  m  from  the  burner.  A damper may be  used  for ad justment  of  ven ti l ati on  cond i t i ons.  

NOTE  Experi ence  has  shown  a chamber s im i l ar  to  the  "3  m  cube"  speci f i ed  i n  I EC  61 034-1  to  be  su i table.  

The chamber and  test  apparatus  shal l  be  at  a  temperature  of  between  1 0  °C and  40  °C at  the  
start  of  each  test.  

The  same venti l at i on  and  sh ie ld ing  cond i t ions  shal l  be  used  i n  the  chamber during  both  th e  
veri f ication  and  cable  test  procedu res.  

5 Test  apparatus  

5.1  Test  equ ipment  

The test  equ ipment  shal l  cons ist  of  the  fo l l owing :  

a)  a  test  wal l  on to  wh ich  the  cable  i s  mounted ,  compris i ng  a board  manufactu red  from  
heat-res is tan t,  non-combustible  material  su i table  for  the  temperatures  i nvolved  fastened  to  
stee l  supports  and  moun ted  on  a  r i g i d  support  as  described  i n  5. 2;  

b)  a  source  of  heat  compris i ng  a hori zon tal l y mounted  ri bbon  burner  as  described  i n  5 . 3 ;  

c)  a  shock-producing  device  as  described  i n  5. 4;  

d )  a  test  wal l  equ ipped  wi th  thermocouples  for  veri f i cati on  of  the  source  of  heat  as  described  
i n  Annex A;  
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e)  a  conti nu i ty checking  arrangement  as  described  i n  5. 6 ;  

f)  fuses  as  described  i n  5 . 7.  

A general  arrangement  of  the  test  equ ipment  i s  shown  i n  Fi gure  1 ,  F i gure  2  and  Fi gu re  3 .  
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Dimensions in millimetres 

 

Key    

1  shock-producing  devi ce  4  ri bbon  gas  bu rner  

2  s teel  support  5  ai r  i n l et  p i pe  

3  rubber bush  6  propane  i n l et  p i pe  

Figure 1  – Schematic  d iag ram  of  test  configuration  
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Dimensions in millimetres 

 

Key    

1  en try for  ai r  4  support  framework  

2  board  5  hori zon tal  s teel  support  fo r  board  

3  rubber bush  6  en try for propane  gas  

Figure 2  – Plan  view of  fi re  test  equ ipment  
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Dimensions in millimetres 

  

Key    

1  shock-producing  devi ce  4  cen tre  l i ne  of  bu rner face  

2  board  5  support  framework 

3  

V 

gas  bu rner  

Verti cal  d i s tance  from  cen tre  l i ne  of  bu rner to  
the  cen tre  of  the  test  specimen  

6  test  sample  

Figure 3  – End  elevation  of  fi re  test  equ ipment  
(not  to  scale)  

5.2  Test  wal l  and  mounting  

The test  wal l  shal l  cons ist  of  a  board  of  heat- res istan t,  non-combustib le  and  non-metal l ic  
material  fastened  ri g id l y to  two  hori zon tal  s teel  supports ,  one  at  the  top of  the  board  and  the  
other at  the  bottom ,  as  shown  i n  Figure  1 .  Vert i cal  supports  may also  be  used.  The  board  
shal l  be  (900  ± 1 00)  mm  long ,  (300  ± 50)  mm  h igh  and  ( 1 0  ± 2)  mm  th ick and  the  total  mass  of  
the  test  wal l  ( i . e.  board  and  steel  supports)  shal l  be  ( 1 0 , 0  ±  0 , 5)  kg .  Bal l ast,  i f  requ i red ,  shal l  
be  placed  on  the  s teel  supports.  
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I n  case  of  d ispu te,  a  new board  shou ld  be  used  for each  test.  

NOTE  1  Supports  made  from  square  secti on  s tee l  tube  approximately  25  mm  x 25  mm  and  approximatel y  1  m  
l ong  have  been  found  to  be  su i table.  

The top support  shou ld  be  fastened  to  the  board  so  that  i ts  upper face  i s  s l i gh tl y above  the  
upper edge  of  the  board ,  so  that  the  shock-producing  device  impacts  on  the  support  and  not  
the  board .  

Each  hori zon tal  support  shal l  have  a  moun ti ng  ho le  at  each  end ,  not  more  than  1 00  mm  from  
the  edge  of  the  board,  the  exact  posi t i on  and  d iameter being  determ ined  by the  part icu l ar 
supporti ng  bush  and  supporti ng  framework used .  The  test  wal l  shal l  be  fastened  to  a r i g i d  
support  by four  bonded  rubber bushes  of  hardness  50–60  Shore  A f i tted  between  the  
hori zon tal  s tee l  supports  of  the  wal l  and  the  support  framework,  as  shown  i n  F igure  1  and  
Figu re  2  so  as  to  al l ow movement under  impact.  

NOTE  2  A  typi cal  rubber bush ,  wh i ch  has  been  found  to  be  su i table,  i s  shown  i n  Fi g u re  4.  

I n  order to  check the  moun ting  of  the  wal l ,  the  static  def lection  fo l lowing  appl ication  of  a  mass  
to  the  cen tre  of  the  upper  support  of  the  wal l  shal l  peri od ical l y be  measured .  

The  values  of  mass  and  def lect ion  shal l  compl y wi th  the  fo l lowing :  

Mass 
kg  

Defl ection  
mm  

25, 0  ± 0,2 1 ,5 ± 0,3 
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Dimensions in millimetres 

 

Figure 4  – Typical  rubber bush  (hardness:  50-60 shore A)  for  fasten ing  wal l  

5.3  Source of  heat  

5.3. 1  Burner 

The source  of  heat  shal l  be  a r i bbon  type  propane  gas  bu rner wi th  a nom inal  burner face  
l eng th  of  500  mm  (ou ter  d is tance  between  ou ter  ho les)  wi th  a  venturi  m ixer.  The  nom inal  
burner face  width  shal l  be  1 0  mm .  The  face  of  the  burner shal l  have  three  staggered  rows  of  
dri l l ed  ho les ,  nom inal l y 1 , 32  mm  in  d iameter and  dri l l ed  at  cen tres  3, 2  mm  from  one  another,  
as  shown  in  F i gure  5.  

A centre- feed  burner  i s  recommended .  

A row of  smal l  ho les  m i l led  on  each  s ide  of  the  burner p late ,  to  serve  as  pi lo t  ho les  for  
keeping  the  f lame burn ing ,  i s  perm i tted .  

Gu idance  on  the  choice  of  a  recommended  burner system  i s  g i ven  in  Annex  B.  
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Dimensions in millimetres 
(Dimensions are approximate) 

 

NOTE  Round  holes,  1 , 32  mm  i n  d i ameter,  on  cen tres  3 , 2  mm  from  one  another,  s taggered  i n  th ree  rows  and  
cen tred  on  the  face  of  the  bu rner.  Nom inal  bu rner face  l eng th  500  mm .  

Figure 5  – Burner face  

5.3.2  Flow meters and  f low rates  

Mass  f l ow meters/con trol l ers  shal l  be  used  as  the  means  of  con tro l l i ng  accuratel y the  i npu t  
f low rates  of  fue l  and  ai r  to  the  burner.  

For the  purpose  of  th i s  test,  the  ai r  shal l  have  a dew po in t  not  h igher than  0  °C.  

The  mass  f l ow rates  used  for  the  test  shal l  be  as  fo l l ows:  

Propane:  (1 60  ±  6)  mg/s  

NOTE  1  Th i s  i s  approximatel y  equ i valen t  to  a  vo l ume  f l ow rate  of  (5 , 0  ±  0 , 2)  l i t res/m in  at  reference  cond i t i ons  

(1  bar and  20  °C) .  

The puri ty of  the  propane  i s  not  defi ned .  I ndustrial  g rades  that  con tain  impuri t ies  are  al l owed  
provided  that  the  cal ibration  requ i rements  are  ach ieved .  

Ai r:  (1  600  ±  80)  mg/s  

NOTE  2  Th i s  i s  approximate ly  equ i valen t  to  a  vo l ume  f l ow rate  of  (80  ±  4 )  l i tres/m in  at  reference  cond i t i ons   

(1  bar and  20  °C) .  

A schematic  d iagram  of  an  example  of  a  burner con tro l  system  is  g i ven  i n  F igu re  6 .  
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Key    

1  regu lator    9  mass  f l ow meters  

2  pi ezoe lectri c  i g n i ter  1 0  ven tu ri  m i xer  

3  f l ame  fai l u re  devi ce  1 1  bu rner  

4  con tro l  thermocouples  1 2  bal l  val ve  

5  propane  cyl i nder  1 3  ai r  f l ow 

6  screw val ve  (6A =  al ternati ve  pos i t i on )  1 4  compressed  ai r  cyl i nder  

7  pi l ot  feed  1 5  screw val ve  on  pi l ot  feed  

8  gas  f l ow   

Figure 6  – Schematic  d iag ram  of  an  example  of  a  bu rner control  system  

5.3.3  Veri fication  

The burner and  con tro l  system  shal l  be  subject  to  veri f i cati on  fo l l owing  the  procedure  g i ven  i n  
Annex A.  

5.4  Shock-producing  device  

The shock producing  device  shal l  be  a m i l d  steel  round  bar (25,0  ±  0 , 1 )  mm  in  d iameter and  
(600  ±  5)  mm  long .  The  bar  shal l  be  free l y pi voted  abou t  an  axis  paral l e l  to  the  tes t  wal l ,  
wh ich  shal l  be  i n  the  same hori zon tal  p lane  as,  and  (200  ±  5)  mm  away from ,  the  upper edge  
of  the  wal l .  The  axis  shal l  d i vi de  the  bar i n to  two  unequal  leng ths ,  the  l onger l eng th  being  
(400  ±  5)  mm  wh ich  shal l  impact  the  wal l .  The  bar shal l  d rop  under i ts  own  weight  from  an  

ang le  of  )60( 5
0

+ °  to  the  hori zon tal  to  strike  the  upper s teel  support  of  the  wal l  at  i ts  m idpoin t  

as  shown  i n  F i gure  1  and  Figure  3.  
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5.5  Posi t ion ing  of  source of  heat  

The burner face  shal l  be  pos i t ioned  i n  the  test  chamber so  that  i t  i s  at  l east  200  mm  above  the  
f loor of  the  chamber,  or  any so l i d  moun ti ng  block,  and  at  l east  500  mm  from  any chamber 
wal l .  

By reference  to  the  cen tre  po in t  of  the  cable  to  be  tested ,  the  burner shal l  be  pos i t i oned  

cen tral l y at  a  hori zon tal  d i stance  of  (40  ±  2 )  mm  from  the  burner face  to  the  test  wal l  and  at  a  

vertical  d is tance of  (V ±  2 )  mm  from  the  burner hori zon tal  cen tral  p lane  to  the  central  
hori zon tal  p lane of  the  test  specimen ,  as  shown  i n  F igure  3  and  Fi gure  A. 1 .  

The  exact  bu rner  l ocation  to  be  used  during  cable  testi ng  shal l  be  determ ined  us i ng  the  
veri f ication  procedure  g i ven  i n  Annex A,  where  the  value  of  V to  be  used  shal l  be  determ ined.  

The  burner shou ld  be  r ig id l y f i xed  to  the  framework duri ng  testi ng  so  as  to  prevent  movement  
re lati ve  to  the  test  specimen.  

5.6  Continu i ty checking  arrangements for electric  power and  control  cables  wi th  rated  
vol tage up  to  and  includ ing  600  V/1  000  V 

During  the  test,  a  curren t  for con ti nu i ty checking  shal l  be  passed  th rough  al l  conductors  of  the  
test  specimen .  Th is  shal l  be  provided  by a  th ree-phase  star-connected  or s i ng le-phase  
transformer(s)  of  su ffi ci ent  capaci ty to  main tain  the  test  vo l tage  up to  the  maximum  leakage  
curren t  al lowable.  

NOTE  1  Note  the  fuse  characteri s t i cs  when  determ in i ng  the  power rat i ng  of  the  transformer.  

This  cu rren t  shal l  be  ach ieved  by connecti ng ,  at  the  other end  of  the  test  specimen,  a  su i table  
l oad  and  an  ind icati ng  device  (e. g .  l amp)  to  each  conductor,  or  g roup  of  conductors.  

NOTE  2  A  cu rren t  of  0 , 25  A at  the  test  vo l tage,  th rough  each  conductor  o r g roup of  conductors,  has  been  found  to  
be  su i table.  

5.7  Fuses  

Fuses  used  i n  the  test  procedure  i n  C lause  7  shal l  compl y wi th  I EC  60269-3  Fuse  System  A-D  
Type  DI I ,  2A.  Al ternati vely,  a  c i rcu i t-breaker  wi th  equ ivalen t  characteris tics  may be  used.  

Where  a c i rcu i t-breaker  i s  used,  i ts  equ ivalen t  characteris t ics  shal l  be  demonstrated  by 
reference  to  the  characteristic  cu rve  shown  in  I EC  60269-3 .  

The  test  method  us i ng  fuses  shal l  be  the  reference  method  i n  the  case  of  d i spu te.  

6 Test  specimen  (electric  power and  control  cables wi th  rated  vol tage up to  
and  including  600 V/1  000 V)  

6.1  Test  specimen  preparation  

A cable  sample  at  l east  3 , 6  m  long  shal l  be  avai lable  from  the  cable  leng th  for test.  Each  
i nd ivi dual  test  specimen  to  be  tested  shal l  be  a  p i ece  of  cable,  taken  from  the  cable  sample,  
not  l ess  than  1  200  mm  long  wi th  approximatel y 1 00  mm  of  sheath  or ou ter  covering  removed  
at  each  end .  

At  each  end  of  the  test  specimen ,  each  conductor shal l  be  su i tabl y prepared  for e l ectrical  
connecti ons ,  and,  i f  there  i s  more  than  one  conductor,  the  exposed  conductors  shal l  be  
spread  apart  to  avo id  contact  wi th  each  other.  
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6.2  Test  specimen  mounting  

The test  specimen  shal l  be  bent  to  form  an  approximate  “U ”  shape.  The  i n ternal  rad ius  of  
each  bend  shal l  be  the  manufacturer’s  declared  m in imum  bending  rad ius  in  normal  use  and  

the  overal l  d i s tance  between  the  vert ical  portions  of  the  cable  shal l  be  (475  ±  1 0)  mm  as  
shown  i n  F igure  7.  

The  test  specimen  shal l  be  moun ted  central l y on  the  wal l  us ing  metal  c l ips  wh ich  shal l  be  

earthed.  The  l ower edge  of  the  cable  shal l  be  (200  ±  1 0)  mm  below the  top  of  the  test  wal l .  

P-cl ips  made of  metal  s tr ip  (1 0  ±  1 )  mm  wide  shal l  support  the  test  specimen  at  both  ends  of  
the  rad iused  section  and  i n  the  cen tre  as  shown  i n  Fi gure  7.  The  P-cl i ps  shal l  be  formed  so  as  
to  have  approximate l y the  same d iameter as  the  cable  under  test.  

Dimensions in millimetres 

 

Key 

1  metal  c l i ps  

R  m i n imum  bend ing  rad i us  of  cables  i n  normal  use  

Figure 7  – Example of  method  of  mounting  a  sample for  test  

7 Test  procedure (electric  power and  control  cables wi th  rated  vol tage up to  
and  including  600 V/1  000 V)  

7.1  Test  equ ipment  and  arrangement  

The test  procedu re  def ined  i n  th is  clause  shal l  be  carried  ou t  us i ng  the  apparatus  detai l ed  i n  
Clause  5.  

Mount  the  test  specimen  on  the  test  wal l  and  ad j ust  the  burner to  the  correct  pos i t ion  re lati ve  
to  the  specimen  in  accordance  wi th  5. 5 .  

7.2  Electrical  connections  

At the  transformer end  of  the  test  specimen ,  earth  the  neu tral  conductor,  i f  presen t,  and  any 
protecti ve  conductors.  Any metal  screens,  drain  wi re  or  metal  l ayer shal l  be  i n terconnected  
and  earthed.  Connect  the  transformer(s)  to  the  conductors,  exclud ing  any conductor wh ich  i s  
speci f i cal l y i den ti f ied  as  i n tended  for use  as  a neu tral  or  a  protecti ve  conductor,  as  shown  i n  
the  c i rcu i t  d iagram  i n  F igure  8.  Where  a metal  sheath ,  armour  or  screen  acts  as  a neu tral  or  
protecti ve  conductor,  i t  shal l  be  connected ,  as  shown  i n  the  ci rcu i t  d i ag ram  in  F igure  8 ,  as  for  
a  neu tral  or  protecti ve  conductor.  
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For s i ng le- ,  twin -  or  th ree-phase  conductor cables,  connect  each  phase  conductor to  a  
separate  phase  of  the  transformer(s)  ou tpu t  wi th  a  2  A fuse  or  c i rcu i t-breaker wi th  equ i valen t  
characteris tics  i n  each  phase.  

For mu l t i core  cables  that  have  four or  more  conductors  (exclud ing  any neu tral  or  protecti ve  
conductors) ,  the  conductors  shal l  be  d i vided  in to  th ree  rough l y equal  g roups,  ensuring  that  
ad j acen t  conductors  are,  as  far  as  poss ible,  i n  d i fferen t  g roups.  

For mu l t i pai r  cables ,  the  conductors  shal l  be  d i vided  i n to  two  equal  g roups,  ensuring  that  the  
a-core  of  each  pai r  i s  connected  to  one  phase  and  the  b-core  of  each  pai r  i s  connected  to  
another phase  (L1  and  L2  i n  F i gure  8) .  Quads  shal l  be  treated  as  two  pai rs.  

For mu l t i - tr ip le  cables ,  the  conductors  shal l  be  d i vided  i n to  th ree  equal  g roups,  ensuri ng  that  
the  a-core  of  each  tr ip le  i s  connected  to  one  phase,  the  b-core  of  each  triple  to  another phase  
and  the  c-core  of  each  tr i ple  to  the  th i rd  phase  of  the  transformer (L1 ,  L2  and  L3  in  F igu re  8) .  

Connect  the  conductors  of  each  g roup i n  series  and  connect  each  g roup to  a separate  phase  
of  the  transformer ou tpu t  wi th  a 2  A fuse  or ci rcu i t-breaker wi th  equ ivalen t  characteris tics  i n  
each  phase.  

The  above  test  procedure  connects  the  neu tral  conductor to  earth .  Th is  may not  be  
appropriate  i f  the  cable  i s  des igned  for use  on  a system  where  neu tral  i s  not  earthed.  I f  
requ i red  by the  cable  s tandard  i t  i s  perm iss ible  for the  neu tral  conductor to  be  tested  as  i f  i t  
were  a  phase  conductor.  Where  a  metal  sheath ,  armour or  screen  acts  as  a  neu tral  
conductor,  i t  shal l  always  be  connected  to  earth .  Any such  variati ons  i n  methodology shou ld  
be  i ncluded  i n  the  test  report.  

For cable  constructions  not  speci fi cal l y i den ti f ied  above,  the  test  vo l tage  shou ld  be  appl i ed ,  as  
far as  i s  practicable,  to  ensure  that  ad jacent  conductors  are  connected  to  d i fferent  phases.  

I n  certain  cases,  for  example  when  testi ng  a con tro l  cable  us ing  a th ree -phase  transformer,  i t  
may not  be  poss ible  to  appl y a  test  vol tage  between  conductors  and  from  conductor  to  earth  
equal  to  the  rated  vo l tage  s imu l taneous l y.  I n  such  cases,  e i ther  the  test  vo l tage  between  
conductors,  or  the  test  vol tage  from  conductor  to  earth  shal l  be  equal  to  the  rated  vo l tage,  
such  that  both  the  test  vo l tage  between  conductors  and  the  test  vo l tage  from  conductor  to  
earth  i s  equal  to  or  h i gher than  the  rated  vo l tage.  

At  the  end  of  the  test  specimen  remote  from  the  transformer:  

– connect  each  phase  conductor,  or  g roup of  conductors,  to  one  term inal  of  the  load  and  
i nd icati ng  device  (as  described  i n  5 . 6) ,  the  o ther  term inal  be i ng  earthed ;  

– connect  the  neu tral  conductor and  any protecti ve  conductor to  one  term inal  of  the  load  
and  i nd icati ng  device  (as  described  in  5 . 6) ,  the  other term inal  be i ng  connected  to  L1  (or  
L2  or L3)  at  the  transformer end  (see  Figure  8) .  
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Key   

L1 ,  L2,  L3   phase  conductors  (L2,  L3  i f  presen t)  

N   neu tral  conductor ( i f  presen t)  

PE   protecti ve  earth  ( i f  presen t)  

 

1  Transformer  5  test  conductor or  g roup  

2  fuse  (2  A)  6  l oad  and  i nd i cat i ng  devi ce  (e . g .  l amp)  

3  connecti on  to  phase  L1  (or  L2  or  L3)  7  test  specimen  

4  metal  c l i ps  8  metal  screen  ( i f  present)  

Figure 8  – Basic  ci rcu i t  d iagram  – Electric  power and  control  cables  
wi th  rated  vol tage up  to  600  V/1  000  V 

7.3  Flame and  shock appl ication  

I gn i te  the  burner and  ad just  the  propane  and  ai r  f l ow rates  to  those  obtained  during  the  
veri f icati on  procedure  (see  Annex  A) .  

Immediatel y after i gn i t ing  the  burner,  acti vate  the  shock-producing  device  and  start  the  test  
durati on  t imer.  The  shock-producing  device  shal l  impact  the  wal l  after  5  m in  ±  1 0  s  from  
acti vation  and  subsequentl y at  5  m in  ±  1 0  s  i n tervals.  After each  impact,  the  impacting  bar  
shal l  be  raised  from  the  test  wal l  no  more  than  20  s  after the  impact.  

7.4  Electri fication  

Immediate l y after s tart i ng  the  test  du ration  timer,  swi tch  on  the  electrici ty suppl y and  ad j ust  
the  vol tage to  the  rated  vo l tage  of  the  cable  (subject  to  a  m in imum  vol tage  of  1 00  V AC) ,  
i . e .  the  test  vo l tage  between  conductors  shal l  equal  the  rated  vo l tage  between  conductors ,  
and  the  test  vol tage  from  conductor to  earth  shal l  equal  the  rated  vo l tage  from  conductor to  
earth .  

The  test  shal l  conti nue  for the  f lame appl icati on  t ime  g i ven  i n  8 . 1 ,  after wh ich  the  f l ame shal l  
be  ext i ngu ished.  
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8 Performance requirements (electric  power and  control  cables wi th  rated  
vol tage up to  and  including  600  V/1  000  V)  

8.1  Flame appl ication  t ime  

The f l ame appl icati on  t ime  shal l  be  as  speci fi ed  i n  the  re levant  cable  standard .  I n  the  absence  
of  such  a standard ,  a  f l ame and  impact  appl icati on  of  30  m in ,  60  m in ,  90  m in  or  1 20  m in  shal l  
be  chosen .  

8.2  Acceptance cri teria  

With  reference  to  the  test  procedure  g i ven  i n  C lause  7,  the  cable  possesses  the  
characteris tics  for  provid i ng  c i rcu i t  i n tegri ty so  long  as  during  the  course  of  the  test  

– the  vo l tage  i s  main tai ned ,  i . e .  no  fuse  fai l s  or  c i rcu i t-breaker i s  i n terrupted ,  

– a  conductor  does  not  ruptu re,  i . e.  the  l amp is  not  exti ngu ished.  

Fai lu re  by e i ther  one  of  the  cri teria l i s ted  shal l  be  su ffi cient  to  show a  fai lu re  for  that  cable.  

9 Retest  procedure  

I n  the  even t  of  a  fai l u re ,  as  j udged  by the  requ i rements  of  the  re levant  s tandard ,  two  fu rther  
test  specimens,  taken  from  the  same cable  sample,  shal l  be  tested .  I f  both  compl y,  the  test  
shal l  be  deemed  successfu l .  

1 0  Test  report  (electric  power and  control  cables wi th  rated  vol tage up to  and  
including  600 V/1  000  V)  

The test  report  shal l  i nclude  the  fo l l owing  i n formation :  

a)  the  number of  th is  standard ;  

b)  a  fu l l  descript i on  of  the  cable  tested ;  

c)  the  manufactu rer  of  the  cable  tested ;  

d )  the  test  vo l tage  and  actual  appl i ed  e lectrical  connecti ons ,  i n  accordance  wi th  Paragraphs  
7  to  9  of  7 . 2;  

e)  any option  used  in  the  test  procedu re  ( i . e.  type  of  test  wal l ,  fai l u re  detection  method) ;  

f)  the  type  and  d ispos i t i on  of  c l i ps  supporting  cable  sample;  

g )  the  actual  cable  bend ing  rad ius  used  for  the  test;  

h )  the  method  used  for  temperature  mon i toring  during  the  veri f i cati on  procedure;  

i )  the  po in t  of  fai lu re  mechan ism  ( i . e.  vol tage  not  main tained  or conductor  rupture) ;  

j )  the  actual  performance  requ i rement  appl ied  (by reference  to  Clause  8) ;  

k)  the  f lame  appl ication  t ime;  

l )  the  chamber vo lume and  temperature  at  the  s tart  o f  the  test.  

1 1  Cable marking  

I f  a  cable  i s  requ i red  to  be  marked  to  s ign i fy compl iance  wi th  th is  s tandard ,  i t  shal l  be  marked  
wi th  the  number of  th is  standard  and  the  duration  of  f l ame appl ication ,  as  fo l lows:  
“ IEC  60331 -2  (XX) ”  where  XX shal l  be  the  durati on  i n  m inu tes.  The  marking  shal l  be  i n  
add i t i on  to  any requ i rement  of  the  cable  standard .  
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Annex A 
(normative)  

 
Veri fication  procedure for the source of heat  

A.1  Measuring  equipment  

The f lame temperature  shal l  be  measured  us i ng  two  1 , 5  mm  m ineral  i nsu lated ,  s tai n less  s tee l  
sheathed  thermocouples  type  K conform ing  to  I EC  60584-1 ,  mounted  on  the  test  wal l  as  
shown  in  F igure  A. 1 .  The  thermocouple  t ips  shal l  be  ( 1 0 , 0  ±  0 , 5)  mm  in  fron t  of  the  test  wal l .  
The  hori zon tal  l i ne  of  the  thermocouples  shal l  be  ( 1 00  ±  1 0)  mm  above  the  bottom  of  the  wal l .  
The  wal l  shal l  cons is t  of  a  board  of  heat-resis tan t,  non-combustible  and  non-metal l i c  material  
(900  ±  1 00)  mm  long ,  (300  ±  50)  mm  h igh  and  (1 0  ±  2)  mm  th ick.  

Dimensions in millimetres 

 

Key 

1  thermocouple  supports  3  bu rner  

2  thermocouple  t i p  4  1 , 5  mm  type  K sheathed  thermocoupl es  

V vert i cal  d i s tance  of  thermocouple  t i p  from  centre  l i ne  of  bu rner  

Figure A. 1  – Temperature  measuring  arrangement  

A.2  Procedure 

Posi t ion  the  burner (40  ±  2)  mm  hori zontal l y from  the  wal l  and  (65  ±  1 0)  mm  vert ical l y be low 
the  centre  l i ne  of  the  thermocouples  (V)  as  shown  i n  F i gu re  A. 1 .  

I gn i te  the  burner and  ad j ust  the  gas  and  ai r  suppl i es  to  those  g i ven  i n  5 . 3 .  

Mon i tor the  temperatu re  as  recorded  by the  thermocouples  over a peri od  o f  1 0  m in  to  ensure  
cond i t i ons  are  s table .  

A.3  Evaluation  

The veri f i cati on  procedure  shal l  be  cons idered  satisfactory i f :  
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a)  the  ari thmetic  mean  of  the  averaged  readings  for each  of  the  two  thermocouples  over the  

1 0  m in  fal ls  wi th i n  the  requ i rement  of  ) 830( 40
0

+  °C;  and  

b)  the  d i fference  of  the  averaged  read ings  for each  of  the  two  thermocouples  over  the  1 0  m in  

peri od  does  not  exceed  40  °C.  

At  l east  one  measu rement  shal l  be  made every 30  s  i n  order to  obtain  the  average.  

The  actual  method  of  obtain i ng  the  average  thermocouple  read ing  over the  peri od  i s  not  
speci f ied ,  bu t  i t  i s  recommended  that  a  recorder wi th  averag ing  faci l i t i es  i s  used  in  order to  
damp the  variabi l i ty caused  by po in t  measurement.  

I f  the  veri f ication  i s  not  successfu l ,  the  f l ow rates  shal l  be  al tered  wi th in  the  to lerances  g i ven  
i n  5. 3  and  a  fu rther  veri f i cation  carried  ou t.  

A.4  Further veri fication  

I f  the  veri f ication  of  C lause  A.3  i s  not  successfu l ,  the  vertical  d is tance  (V)  between  burner and  
thermocouples  shal l  be  al tered  (wi th in  the  to lerance  g i ven  i n  C lause  A. 2)  and  a  fu rther 
veri f i cati on  carried  ou t.  

I f  no  successfu l  veri f ication  can  be  ach ieved  wi th i n  the  to lerances  g i ven ,  then  the  burner 
system  shal l  be  cons idered  as  i ncapable  of  provid ing  the  source  of  heat  requ i red  by th is  
standard.  

A.5  Veri fication  report  

The pos i t i on  establ ished  for successfu l  veri f i cati on  (of  V)  and  f low rates  used  shal l  be  
recorded.  
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Annex B  
( in formative)  

 
Gu idance on  the  choice of recommended  test  apparatus 1  

B.1  Burner and  venturi  

A commercial l y avai lable  burner face  meeting  the  recommendations  of  th is  s tandard  i s  the  
AGF burner i nsert  1 1 -55,  and  a su i table  500  mm  burner,  i nclud ing  the  speci fi ed  bu rner face,  
i s  the  AGF,  reference  1 857B.  A recommended  venturi  m ixer i s  the  AGF  1 4-1 8.  

The  recommended  burner and  ven turi  are  avai lable  from :  

AGF Burner,  I nc.   
www.agfburner. com   
1 955  Swarthmore  Ave   
Lakewood,  NJ  08703-8060  

B.2  Test  wal l  material  

Examples  of  materials  wh ich  have  been  found  to  be  su i table  for the  wal l  are:  

i )  Tenmat Lim i ted,  UK – S i ndanyo  H61  

i i )  Frenzel i t-Werke,  Germany – I soplan  1 1 00  

i i i )  Skamol ,  Denmark – Skamolex  V-1 1 00  Mk. 2  

i v)  E l i t ,  France  – Monolax  500  

 

___________ 

1   Th i s  i n formati on  i s  g i ven  for the  conven ience  of  u sers  of  th i s  I n ternati onal  S tandard  and  does  not  const i tu te  an  
endorsement  by I EC of  the  product  named.  Equ i val en t  products  may be  used  i f  they can  be  shown  to  l ead  to  
the  same  resu l ts .  
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