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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 uestions  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  Nati onal  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  Committees.   

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  exten t possib le  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 agen ts  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 natu re  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)  Attention  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)  Attention  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 
paten t ri gh ts .  I EC shal l  not  be  hel d  responsibl e  for i denti fyi ng  any or a l l  such  patent  ri gh ts.  

I n ternational  Standard  I EC  60794-1 -1  has  been  prepared  by subcommittee  86A:  F ibres  and  
cables,  of I EC  techn ical  committee  86:  F ibre  optics .  

Th is  fourth  ed i ti on  cancels  and  replaces  the  th i rd  ed i tion ,  publ ished  i n  201 1 .  Th is  ed i ti on  
consti tu tes  a  techn ica l  revis ion .  

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

a)  the  expansion  of the  defin i tions,  graph ical  symbols,  term inology and  abbreviations  
con ten t,  wi th  the  a im  of making  th is  s tandard  the  defau l t and  reference for a l l  others  i n  the  
I EC 60794-x series;  

b)  the  i nclus ion  of updated  and  expanded  optical  fi bre,  attenuation  and  bandwid th  sections,  
wi th  the  a im  of making  th is  standard  the  defau l t  and  reference for a l l  others  in  the  
I EC 60794-x series.  
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The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

86A/1 651 /CDV 86A/1 667/RVC 

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

A l i st  of a l l  parts  i n  the  I EC  60794  series,  publ ished  under the  general  ti tl e  Optical fibre 
cables,  can  be  found  on  the  I EC websi te.  

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

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 websi 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  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  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 
understand ing  of i ts  contents.  Users  shou ld  therefore print th is  document using  a  
colour printer.  
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OPTICAL FIBRE CABLES – 
 

Part 1 -1 :  Generic specification  – General  
 
 
 

1  Scope 

This  part of I EC  60794  appl ies  to  optical  fi bre  cables  for use  wi th  commun ication  equ ipment 
and  devices  employing  s im i l ar techn iques  and  to  cables  having  a  combination  of both  optica l  
fibres  and  e lectrical  conductors.  

The  object  of th is  standard  i s  to  establ ish  un i form  generic requ i rements  for the  geometrical ,  
transm ission ,  material ,  mechan ical ,  ageing  (environmental  exposure) ,  cl imatic and  electrical  
properties  of optical  fi bre  cables  and  cable  e lements ,  where  appropriate.  

2  Normati ve references   

The fol l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl i es .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 601 89-1 ,  Low-frequency cables and wires with PVC insulation and PVC sheath – Part 1 :  
General test and measuring methods 

I EC 60304,  Standard colours for insulation  for low-frequency cables and wires 

I EC 60793-1 -21 ,  Optical Fibres Part 1 -21 : Measurement methods and test procedures – 
Coating geometry  

I EC 60793-1 -40,  Optical fibres – Part 1 -40: Measurement methods and test procedures –  
Attenuation  

I EC 60793-1 -44,  Optical fibres – Part 1 -44: Measurement methods and test procedures – Cut-
off wavelength  

IEC 60793-1 -46,  Optical fibres – Part 1 -46: Measurement methods and test procedures –  
Monitoring of changes in  optical transmittance 

IEC 60793-1 -48,  Optical fibres – Part 1 -48: Measurement methods and test procedures –  
Polarization  mode dispersion  

IEC 60793-2,  Optical fibres – Part 2:  Product specifications – General 

I EC 60793-2-50,  Optical fibres – Part 2-50:  Product specifications – Sectional specification  for 
class B single-mode fibres 

IEC 60794-1 -21 ,  Optical fibre cables – Part 1 -21 :  Generic specification – Basic optical cable  
test procedures – Mechanical tests methods  

IEC 60794-1 -22 ,  Optical fibre cables – Part 1 -22:  Generic specification – Basic optical cable  
test procedures – Environmental tests methods 
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IEC 6081 1 -201 ,  Electric and optical fibre cables – Test methods for non-metallic materials – 
Part 201:  General tests – Measurement of insulation  thickness  

IEC 6081 1 -202,  Electric and optical fibre cables – Test methods for non-metallic materials – 
Part 202: General tests – Measurement of thickness of non-metallic sheath   

IEC 6081 1 -203,  Electric and optical fibre cables – Test methods for non-metallic materials – 
Part 203: General tests – Measurement of overall dimensions  

I EC TR 61 931 ,  Fibre optic – Terminology 

I SO 1 4001 ,  Environmental management systems – Requirements with guidance for use  

I SO 1 4064-1 ,  Greenhouse gases – Part 1 :  Specification with guidance at the organization 
level for quantification and reporting of greenhouse gas emissions and removals  

3 Terms and  defin i tions   

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i ti ons  apply.  

3. 1   
no  change in  attenuation  
acceptance cri terion  for attenuation  measurement that i ncludes  an  a l lowance for 
measurement uncertain ty aris ing  from  measurement errors  or cal i bration  errors  due  to  a  l ack 
of su i table  reference  standards  

Note  1  to  en try:  For a  practi cal  i n terpretati on ,  the  fol l owing  val ues  shal l  be  used :  

a)  no  change  i n  attenuation ,  s i ng l e-mode  (C lass  B):  the  total  u ncertain ty of measurement  shal l  be  ≤  ±  0 , 05  dB  

for attenuation  or ≤±0, 05  dB /km  for attenuati on  coeffi cien t.  Any measu red  val ue  wi th i n  th i s  range  shal l  be  
considered  as  “no  change  i n  attenuation ”  

The  requ i rement  for these  parameters  i s  i nd icated  as  “No  change  (≤  ±  0 , 05  dB  or ≤  ±  0 , 05  dB/km)” .  

By ag reement between  customer and  suppl i er,  m inor d evi ation  from  th i s  l im i t  may be  accepted  at  some l ow 
frequency,  e . g .  l ess  than  1 0%.  However for mechan ical  tests  no  devi ation  i n  excess  of 0 , 1 5  dB  shal l  be  accepted .  
For envi ronmental  tests  no  deviation  i n  excess  of 0 , 1 0  dB/km  shal l  be  accepted .  

b)  no  change  i n  attenuation ,  mu l timode  (Category A1 ) :  the  tota l  uncertain ty of measurement shal l  be  ≤  ±0, 2  dB  

for attenuati on  or ≤  ±0, 2  dB/km  for attenuati on  coeffi ci en t  

Any measured  val ue  wi th i n  th i s  range  sha l l  be  considered  as  “no  change  i n  attenuati on ” .  

The  requ i rement for these  parameters  i s  i nd icated  as  “No  change  (≤  ±  0 , 2  dB  or ≤   ±  0 , 2  dB/km)” .  

By ag reement  between  customer and  suppl i er,  m inor d evi ation  from  th i s  l im i t  may be  accepted  at  some l ow 
frequency,  e. g .  l ess  than  1 0%.  However for mechan ical  tests  no  deviati on  i n  excess  of 0 , 5  dB  shal l  be  accepted .  
For envi ronmental  tests  no  deviation  i n  excess  of 0 , 5  dB/km  shal l  be  accepted .  

c)  no  change  i n  attenuation ,  p l asti c  opti cal  fi bre  (Category A4):  the  total  uncertai n ty of measurement for th i s  

standard  sha l l  be  ≤  2  %  of maximum  speci fi ed  attenuation  i n  I EC 60793-2-40  Annex A to  G  

Any measured  val ue  wi th i n  th i s  range  sha l l  be  considered  as  “no  change  i n  attenuati on ” .  

3.2   
al lowable  change  in  attenuation   
<during  mechan ical  and  envi ronmenta l  tests>  change i n  attenuation  that may be  a  va lue  
l arger than  the  no  change l im i ts,  d epend ing  on  fibre  category,  s i ng le-mode or mu l timode,  
cable  design  and  appl ication   
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3.3   
l ink design  attenuation   
LDA 

statistical  average  attenuation  value  for a  l i nk of concatenated  cables  

3.4  
no  change in  fibre  strain  
acceptance cri terion  for fibre  stra in  measurement that i ncludes  an  a l l owance for measurement 
uncertain ty aris i ng  from  measurement errors  or ca l i bration  errors  due  to  a  l ack of su i table  
reference  standards  

Note  1  to  en try:  For a  practi cal  i n terpretation ,  the  total  uncertai n ty of measu rement shal l  be  ±0, 05  %  strain .  Any 
measured  val ue  wi th i n  th i s  range  shal l  be  cons i dered  as  “no  change  i n  s tra in ” .  

3.5   
al lowable  change  in  fibre  strain   
<during  mechan ical  and  envi ronmental  tests>  l evel  of stra in  that wi l l  not comprom ise  fibre  
mechan ical  re l iabi l i ty for some of the  parameters  speci fied  

Note  1  to  en try:   For 1  %  proof-tested  fi bres,  the  fi bre  stra i n  under l ong  term  tensi l e  l oad  (TL)  shal l  n ot  exceed  20  
%  of th i s  fi bre  proof s tra in  (equal  to  absol u te  0 , 2  %  s train )  and  there  shal l  be  no  change  i n  attenuation  d u ri ng  the  
test  

Under short  term  tens i l e  l oad  (TS)  the  fi bre  stra in  sha l l  not  exceed  60  %  of the  fi bre  proof stra i n  and  the  
attenuation  change  duri ng  test  shal l  be  measu red  and  recorded .  

Other cri teria  may be  ag reed  between  the  customer and  the  suppl i er.  

For fi bres  proof tested  at  h i gher l evel s  the  safe  l ong -term  l oad  wi l l  not  scale  l i nearl y  wi th  proof strain ,  so  a  l ower 
percentage  of the  proof stra in  i s  appl i cabl e.  For g reater than  1  %  up  to  2  %  proof-tested  fi bres,  the  stra i n  at  TL  
shal l  be  l im i ted  to  1 7  %  of the  proof-test  s tra i n  (equal  to  absolu te  0 , 34  %  strain  for 2  %  proof tested  fi bres).  

3.6   
cable  load  defin i tions  (non-aerial  appl ications)  

 

3.6. 1   
long  term  load  
TL  
acceptable  amount of l ong  term  load  wh ich  the  cable  may experience  during  operation  ( i . e.  
after i nstal l ation  i s  completed)  

Note  1  to  en try:  Long  term  l oad  may be  due  to  res i dua l  l oad ing  from  the  i nstal l ati on  process  and/or envi ronmenta l  
effect.  Th i s  i s  the  rated  maximum  l oad  for wh ich  a  cable  i s  subject  to  i n  l ong  term  tests.   

3.6.2   
short  term  load  
TS  
TM  
acceptable  amount of short-term  l oad  that can  be  appl ied  to  a  cable  wi thou t permanent  
degradation  of the  characteristics  of the  fi bres,  cable  e lements  or sheath  

Note  1  to  en try:  Short  term  l oad  i s  often  cal l ed  rated  i nstal l a ti on  l oad .  

3.7   
cable  load  defin i tions  and  tensi le  testing  terminology   
(self-supporting  aerial  appl ications)  
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3.7. 1   
maximum  al lowable  tension  
MAT 
maximum  tens i le  l oad  that may be  appl ied  to  the  cable  wi thout detriment to  the  performance  
requ irements  (e. g .  attenuation ,  fibre  re l i abi l i ty)  due  to  fibre  s tra in  

Note  1  to  en try:  Due  to  i nsta l l ati on  codes  the  MAT val ue  i s  sometimes  restri cted  to  be  l ess  than  60  %  of the  
breaking  tension  of the  cable.  

3.7.2   
strain  margin  

value  of cable  e longation  at the  onset of fibre  s tra in  

Note  1  to  en try:  Strai n  marg in  may a l so  be  expressed  as  cab le  l oad  (N )  at  the  onset  of fi bre  s train .  

3.7.3   
breaking  tension  

tens i le  l oad  that  wi l l  produce  phys ical  rupture  of the  cable  

Note  1  to  en try:  The  breaking  tension  may be  calcu lated ,  provi ded  that  the  des ign  model  has  been  val i dated .  

3.7.4   
maximum  instal lation  tension  
M IT 

maximum  recommended  string ing  tens ion  during  i nstal lation  

3.7.5   
rated  tensi le  strength  
RTS  
summation  of the  product of nom inal  cross-sectional  area,  nom inal  tensi l e  strength  and  
strand ing  factor for each  l oad  bearing  materia l  i n  the  cable  construction  

Note  1  to  en try:  See  I EC 60794-4: 2003,  Annex A for detai l s  of the  recommended  method  to  calcu l ate  breaking  
tension  of OPGW.  

3.7.6   
creep  
tendency of a  sol i d  materia l  to  s l owly move  or deform  permanentl y under the  i n fl uence  of 
stress  

Note  1  to  en try:  The  i n formation  deri ved  from  creep  testi ng  may be  used  i n  the  sag-tensi on  calcu l ations  du ri ng  
the  desi gn  l ayout  of aeri a l  opti cal  cables  used  a long  e l ectri ca l  power l i nes.  

3.8   
cable  section  

i nd ividual  ree l  of cable,  as  produced  

3.9   
fi ttings   
hardware  used  for string ing  and  cl ipping  of aeria l  cables  to  the  structures  (e. g .  towers,  poles)  
at  the  end  of the  i nstal l ation  procedure  

Note  1  to  en try:  Suspensi on ,  dead  end ,  vi bration  damper and  bond ing  cl amps  hardware  are  designed  for a  
speci fi c  s i ze  and /or type  of aerial  cabl e.  

3. 1 0   
cable  element  

component of a  cable  designed  to  house  and  protect  the  optical  fi bres  

Note  1  to  en try:  Changed  from  “fi bre  opti c  un i t”  i n  I EC 60794-4-1 0  to  “cable  e l ement”  to  be  consistent  wi th  
I EC 60794-1 -23  and  a l so  to  avoid  confusion  wi th  I EC 60794-5-20.  
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3. 1 1   
polarization  mode d ispersion  (PMD)  terms  
 

3. 1 1 . 1   
d i fferential  g roup  delay 
DGD  
relati ve  time de lay between  the  two fundamental  polari zation  modes  (principa l  s tates  of 
polari zation)  at the  end  of an  optical  fi bre  cable,  a t  a  particu lar time and  wavelength  

Note  1  to  en try:  D i fferen ti al  g roup  de lay i s  expressed  i n  ps.  

3. 1 1 .2   
polarization  mode d ispersion  (PMD)  value  

average of DGD va lues  across  wavelengths  

Note  1  to  en try:  The  polari zation  mode  d i spersi on  val ue  i s  expressed  i n  ps .  

3. 1 1 .3   
polarization  mode d ispersion  (PMD)  coefficien t 
PMD  value  of an  optical  fi bre  cable  d ivided  by the  square  root sum  of i ts  l ength  (km)  

Note  1  to  en try:  The  po lari zati on  mode  d i spers ion  coeffi ci en t  i s  expressed  i n  ps/√km .  

3. 1 1 .4   
l ink 

l ength  of cable  composed  of a  number of i nd ividual  cable  sections  

Note  1  to  en try:  L i nk PMD  values  are  general l y cal cu lated  accord ing  to  the  formu lae  g i ven  i n  I EC TR 61 282-
3: 2006  bu t  may be  measured .  

3. 1 2   
recovery time   

time a l lowed  for any of the  tests  before  perform ing  the  after test  measurement  

Note  1  to  en try:  For a  practi cal  i n terpretati on ,  th i s  i s  typ i cal l y 5  m inu tes  m in imum .  

3. 1 3   
Rugged ized  cable  

cable  having  enhanced  mechan ical  performances  

3. 1 4  
terminated  cable  assembly 

l ength  of cable  provis ioned  wi th  a  connector at each  end   

Note  1  to  en try:  The  fol l owi ng  synonyms  are  used  i n  I SO/I EC 1 1 801 :  patch  cords,  work area  cords  and  equ ipment  
cords.  

3. 1 5   
aerial  cable  types  

 

3. 1 5. 1   
al l  d i electric  self-supporting   
ADSS  
cable  that i s  capable  to  endure  aeria l  i nsta l lation  and  provide  l ong  term  service,  wi thout any 
external  tensi l e  support  
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3. 1 5.2   
optical  attached  cable  
OPAC  
d ie lectric cable  that i s  not se l f-supported ,  bu t attached  to  an  e lectrica l  earth  wi re  or phase  
conductor,  us ing  one  of the  fol l owing  attachment methods:  wrapped ,  l ashed  or preform  
attached  

3. 1 5.3   
wrapped   
l igh tweight fl exib le  non-metal l ic  (“wrap”)  cable  that  can  be  wrapped  he l ica l l y around  e i ther the  
earth  wi re  or the  phase  conductor us ing  specia l  mach inery 

3. 1 5.4   
lashed   
non-metal l ic cables  that are  instal l ed  l ong i tud ina l l y a longside  the  earth  wire,  the  phase  
conductor or on  a  separate  support cable  (on  a  pole  route)  and  are  held  i n  pos i tion  wi th  a  
b inder or adhes ive  cord  

3. 1 5.5   
preform/spiral  attached   
cable  s im i lar to  the  l ashed  cables  bu t attached  wi th  the  use  of specia l  preformed  spi ra l  
attachment cl ips  

3. 1 5.6   
optical  ground  wire   
OPGW 
metal l ic optica l  cable  that has  the  dual  performance functions  of a  conven tional  ground  wi re  
wi th  te lecommun ication  capabi l i ties  

3. 1 6   
composite  cable  

optica l  fi bre  cable  contain ing  more  than  one  fi bre  category 

3. 1 7   
hybrid  cable  
cable  that con tains  more  than  one  med ia  type,  i ncl ud ing  bu t not l im i ted  to  optical  fi bres  and /or 
twisted  pair/quad  cables  and /or coaxia l  cables  

3. 1 8   
rounding  error 
ru le  of “round ing  hal f away from  zero”  when  the  resu l ts  recorded  d isp lay more  than  the  
s i gn i ficant  number of d i g i ts  requ ired  in  the  acceptance  cri teria  

EXAMPLE  1 :  Against  a  requ i rement of 0 , 22  dB/km  maximum  attenuation ,  val ues  up  to  0 , 224  dB/km  conform ,  wh i l s t  
va l ues  of 0 , 225  dB/km  and  above  are  fa i l u res.  

EXAMPLE  2 :  Against  a  requ i rement  of ±  0 , 05  dB ,  val ues  between  -0 , 054  and  +0, 054  are  deemed  acceptable.  

3. 1 9   
maximum  al lowable  oval i ty 
l argest perm issible  oval i ty of the  optical  un i t or i ts  component calcu lated  as:  

(d1  −  d2)  /  (d1  +  d2)  i n  %  where:  

d1  i s  the  maximum  measured  d iameter of the  cable  or the  component;  

d2  i s  the  m in imum  d iameter of the  cable  or the  component at the  same cross-section  as  
d1 .  
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3.20   
breakout cable  
cable  cons isting  of subun i ts  wh ich  may be  separate  fi bre  optical  cables  surrounded  by a  
sheath  of su i table  materia l   

Note  1  to  en try:  I n  the  appl i cation  th i s  ou ter sheath  of the  breakout  cab le  can  be  removed  over a  certa in  l eng th  
and  the  subun i ts  can  be  used  as  separate  fi bre  opti c  cabl es.  

4 Graphical  symbols  and  abbreviations  

For the  purposes  of th is  document,  the  abbreviations  g i ven  in  I EC  TR 61 931  as  wel l  as  the  
fol lowing  appl y  

ADSS  a l l  d i e lectric  se l f-supporting  

APL  a lum in ium/pol yethylene  l am inate  

∆D  m in imum  wal l  th ickness  of a  m icroduct  

∆D’  m in imum  th ickness  of the  ou ter sheath  of a  protected  m icroduct  

D  nom inal  ou ter d iameter of a  m icroduct  cable  

d  nom inal  ou ter d iameter of a  cable  ( i nclud ing  m icroduct fibre  un i ts)  

dc  nom inal  ou ter d iameter of a  condu i t  or subduct  

DS  detai l  speci fication  

ID  nom inal  inner d iameter of a  m icroduct  

I /O-port  i nput/ou tpu t port for l aunch ing  OF  cables  in to  and  out of a  p ipe  

λCC  cable  cu t-off wavelength  

λoperati ona l  operational  wavelength  

LDA l ink des ign  attenuation  (tbd)  

m  mass  of 1  km  of cable  ( i n  the  con text of tens i le  testi ng)   

MAOC maximum  a l lowable  oval i ty of cable  

MAT maximum  a l l owable  tens ion  

M IT  maximum  i nsta l l ation  tension  

n  x  d  The  product of a  variable  and  the  cable  ou ter d iameter used  for determ in ing  
appropriate  s i zes  for bends,  mandrels ,  etc.   

n  x  OD  The  product of a  variable  and  the  ou ter d iameter of a  m icroduct used  for 
determ in ing  appropriate  s i zes  for bends,  mandrels,  etc.  

n  x  OD ’   The  product  of a  variable  and  the  ou ter d iameter of a  protected  m icroduct used  

for determ in ing  appropriate  s i zes  for bends,  mandrels,  e tc.  

OD  nom inal  ou ter d iameter of a  m icroduct  

OD ’  nom inal  ou ter d iameter of a  protected  m icroduct  

OPAC optica l  attached  cable  (or optical  power attached  cable)  

OPGW optica l  ground  wire  

PE   po l yethylene  

RTS  rated  tens i le  streng th  

SPL  steel /pol yethylene  l am inate  

SZ   techn ique  in  wh ich  the  l ay reverses  d i rection  period ical l y 

t1  temperature  cycl ing  dwel l  time  

TA1  temperature  cycl ing  test  l ow-temperature  l im i t  accord ing  to  I EC 60794-1 -22,  
Method  F1  
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TA2  temperature  cycl ing  test secondary l ow-temperature  l im i t  accord ing  to  
I EC 60794-1 -22,  Method  F1   

TB1  temperature  cycl ing  test  h igh-temperature  l im i t  accord ing  to  I EC 60794-1 -22 ,  

Method  F1  

TB2  temperature  cycl ing  test secondary h igh-temperature  l im i t accord ing  to  
I EC 60794-1 -22 ,  Method  F1  

TL  l ong  term  load  

TS  short term  load  

W weigh t of 1  km  of cable,  m icroduct fibre  un i t or any form  of ducti ng ,  as  
appl icable  

5 Optical  fibre cables  

Optical  fi bre  cables,  contain ing  optical  fi bres  and  possib l y e lectrical  conductors ,  cons ist of the  
fol l owing  types:  

– i ndoor cables ;  

– patch  cords;  

– prem ises  cabl i ng ;  

– cables  for i nsta l lation  i n  ducts  and  lashed  aeria l  cables;  

– cables  for d i rect buria l ;  

– cables  for i nsta l lation  i n  tunnels;  

– aeria l  cables ;  

– d rop  cables;  

– underwater cables  for l akes,  ri ver crossings  and  coastal  appl ications;  

– m icroduct  cabl ing ;  

– cables  for u ti l i ty righ ts  of way such  as  sewers,  gas  p ipes  and  water p ipes;  

– overhead  cables  (power l i nes) ;  

– optical  cables  for rapid /mu l ti ple  deployment;  

– other optical  fi bre  cable  types  not l i sted  above.  

6 Materials  

6.1  Optical  fibre   

6. 1 . 1  General  

Optical  fi bres  shal l  meet the  requ irements  of I EC 60793-2.  Annex A g ives  gu idance  on  
appl ication  performance  standards.   

6.1 .2  Attenuation  coefficien t  

The maximum  cabled  fi bre  attenuation  coefficient  shal l  conform  to  Annex A.  Particu lar values  
may be  agreed  between  the  customer and  suppl ier.  

The  attenuation  coefficien t sha l l  be  measured  in  accordance wi th  I EC 60793-1 -40.  

6. 1 .3  Attenuation  un i formity – Attenuation  d iscontinu i ti es  

The l ocal  attenuation  shal l  not have  poin t d iscontinu i ties  in  excess  of 0 , 1 0  dB  for s i ng le-mode  

fibre  and  0 , 20  dB  for mu l timode fibre,  when  measured  in  accordance  wi th  I EC  60793‑ 1 ‑ 40.   
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6.1 .4  Cable  cut-off wavelength   

For s i ng le-mode fibre,  the  cable  cu t-off wavelength  λcc  shal l  be  l ess  than  the  operational  
wavelength ,  when  measured  in  accordance  wi th  I EC 60793-1 -44.  

Un less  otherwise  stated ,  th is  shal l  be :  

a)  λcc  ≤ 1  260  nm  for fi bre  categories  B1 . 1 ,  B1 . 3  and  B6;  

b)  λcc  ≤ 1  270  nm  for fi bre  category B2 ;  

c)  λcc  ≤ 1  450  nm  for fi bre  categories  B4  and  B5;  

d )  λcc  ≤ 1  530  nm  for fi bre  category B1 . 2 .  

6.1 .5  F ibre  colouring  

I f the  primary coated  fi bres  are  coloured  for i den ti fication ,  the  coloured  coating  shal l  be  
read i l y i den ti fi ab le  throughout the  l i fetime of the  cable  and  shal l  be  a  reasonable  match  to  
I EC 60304.  Refer to  7 . 2  for the  speci fication  of fi bre  colour cod ing .  

6. 1 .6  Polarization  mode  d ispersion  (PMD)  

Cabled  s ing le-mode  fi bre  PMD shal l  be  characterized  on  a  statistical  bas is ,  not on  an  
i nd ividual  fi bre  basis ,  as  described  i n  I EC TR 61 282-3.  Measurements  on  i nd ividual  cabled  
fibres  shal l  be  performed  i n  accordance  wi th  I EC 60793-1 -48.  Measurements  on  uncabled  
fibre  can  be  used  to  generate  cabled  fibre  statis tics  when  the  design  and  processes  are  stable  
and  the  relationsh ip  between  the  PMD  coefficients  of uncabled  and  cabled  fi bre  are  known .   

The  manufacturer shal l  suppl y a  PMD l ink des ign  va lue,  PMDQ ,  that serves  as  a  s tatistical  
upper bound  PMD  coefficien t of the  concatenated  optical  fi bre  cables  wi th in  a  poss ib le  optical  
l i nk.  Un less  otherwise  speci fied  i n  the  deta i l  speci fication ,  the  PMDQ  va l ue  shal l  be  l ess  than  
0 , 5  ps/√km  wi th  a  probabi l i ty of 1 0–4  that th is  va lue  be  exceeded  for a  numerical  
concatenation  of at  l east 20  cables.  

6.2  Electrical  conductors  

The characteristics  of any e lectrica l  conductors  shal l  be  i n  accordance wi th  the  re levant I EC  
standards.  

6.3  Other materials  

Materia l  used  i n  the  construction  of optical  fibre  cables  shal l  be  compatib le  wi th  the  physical  
and  optical  properties  of the  fibres  and  shal l  be  i n  accordance wi th  the  re levan t I EC  
standards.  

6.4 Envi ronmental  requ i rements  

When  requested ,  i n formation  shal l  be  provided  on  the  overal l  envi ronmental  impact of the  
cable  and  cable  materia l .  Th is  i n formation  shou ld  i nclude  manufacturing ,  cable  hand l i ng  and  
envi ronmenta l  impact du ring  the  l i fetime of the  cable.  Examples  of re levan t  i n formation  are  
the  m in im isation  or replacement of harmfu l  materia ls  and  improvements  i n  waste  d isposal .  
Relevant s tandards  i nclude  I SO  1 4001  and  I SO 1 4064-1 .   

7 Cable  construction  

7. 1  General  

The construction ,  d imensions,  weight,  mechan ical ,  optica l ,  e l ectrical  and  cl imatic properties  of 
each  type  of optical  fibre  cable  shal l  be  as  stated  i n  the  re levan t speci fication .  
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7.2  Colour cod ing  

7.2. 1  Overview 

Cod ing  i s  essen tial  to  un iquel y i denti fy each  fi bre  i n  a  cable.  Cod ing  of fibres  a lmost 
un iversal l y involves  colouring  of the  fi bre  coating  or buffer (see  6. 1 . 5) .  The  cod ing  scheme 
employed  wi l l  usual l y requ ire  i nclus ion  of cod ing  of fibre,  subun i ts,  and  un i ts  wi th in  the  cable.  

Cod ing  schemes  shal l  be  agreed  between  manufacturer and  customer.  The  speci fic scheme is  
often  the  subject of reg ional  norms.  I EC 60304  identi fies  the  colours  to  be  used  i n  fibre  
colouring ,  bu t  does  not address  the  cod ing .  

Sheath  colour cod ing  may be  used  for a  variety of purposes,  and  i s  most commonl y used  i n  
i ndoor cables.  Such  sheath  cod ing  is  used  to  identi fy the  categories  of fibre  in  the  cable  or the  
appl ication  of the  cable,  amongst a  number of other possib i l i ti es.  

Un less  otherwise  speci fied ,  fi bres  shal l  be  un iquel y i den ti fi ed  by a  scheme agreed  between  
manufacturer and  customer.   

As  per 6 . 1 . 5,  colours  shal l  be  a  reasonable  match  to  I EC  60304.  Other colours  or schemes  
may be  used ,  as  agreed .  

7.2.2  Un i t  colour cod ing  

I f requ i red  as  a  part of the  un ique  fibre  i den ti fication  scheme,  un i ts  shal l  be  un iquely 
i denti fied .  

I f colours  are  used ,  they shal l  be  a  reasonable  match  to  I EC  60304.  I f other methods,  such  as  
a  pri n t string ,  pos i ti onal  i den ti fication ,  th reads,  etc.  are  used ,  they shal l  conform  to  the  i n tent  
of the  i denti fication  scheme.  

7.2.3  Sheath  colour coding  

Sheath  colour cod ing ,  i f used ,  shal l  be  as  agreed  between  manufacturer and  customer.   

8 Measuring  methods  

8. 1  General  

Not a l l  tests  are  appl icable  to  al l  cables.  

I n trins ic characteristics  of optica l  fi bres  are  not normal l y measured  by cable  manufacturers.  
The  re levant va lues  are  provided  by optical  fibre  manufacturers ,  avai lable  as  un i tary or 
statistical  va lues.  For practical  reasons,  the  core  d iameter of s ing le-mode fi bres  is  not 
speci fied .  Mode fie l d  d iameter i s  the  relevant speci fication  parameter.  

Test resu l ts  shal l  fo l low the  ru le  of “round ing  hal f away from  zero” ,  when  the  resu l ts  recorded  
d isplay more  than  the  s ign i fican t number of d i g i ts  requ i red  i n  the  acceptance cri teria  
(see  3. 1 8).  

Gu idance  on  se lecting  fibres  for testing  is  g i ven  i n  Annex B .  

8.2  Measuring  methods  for d imensions  

The d imensions  of the  optical  fibres,  e lectrica l  conductors  and  cables  shal l  be  determ ined  by 
subj ecti ng  samples  to  tests  selected  from  Table  1 .  The  tests  appl ied ,  acceptance cri teria  and  
number of samples  shal l  be  as  speci fied  i n  the  relevant speci fication .  
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Table  1  – Measuring  methods  for d imensions  

Test method  Test  Characteri stics  covered  by test 
method  

I EC 60793-1 -21   

 

Coati ng  geometry  measurement D iameter of primary coati ng  

D iameter of col ou red  fi bre  

D iameter of secondary or “bu ffer”  
coati ng  

Non -ci rcu l ari ti es  of secondary or 
“buffer”  coati ng  

Primary coati ng -clad i ng  concentri ci ty 
error 

I EC 60793-1 -22  Method  A Delay of transm i tted  and/or refl ected  
pu l se  

Length  of fi bre  

I EC 60793-1 -22  Method  B  Backscatteri ng  techn ique  Length  of fi bre  

I EC 601 89-1  Mechan ica l  D iameter of e l ectri ca l  conductor 

I EC 6081 1 -201  

I EC 6081 1 -202  

I EC 6081 1 -203  

 

Mechan ica l  Th ickness  of i nsu lati on  – e l ectri cal  
conductors  

Th ickness  of sheaths  

Overal l  d imensions  

 

8.3  Measuring  methods  for mechanical  characteristics  

The mechan ical  characteristics  of optica l  fi bre  cables  shal l  be  veri fied  by subj ecti ng  samples  
to  tests  selected  from  IEC  60794-1 -21 .  The  acceptance  cri teria  shal l  be  as  speci fi ed  i n  the  
re levant  speci fication .  

8.4  Measuring  methods  for electrical  characteristics  

When  electrical  conductors  or other metal l ic e l ements  are  i ncorporated  i n  an  optical  fibre  
cable,  veri fication  of various  e lectrical  characteristics  may be  necessary.  Typical  tests  are  
shown  i n  Table  2 ,  i n  add i ti on  to  those  g i ven  i n  I EC  60794-1 -24.  The  tests  appl i ed  and  the  
acceptance cri teria  sha l l  be  as  l a id  down  i n  the  re levan t speci fication .  

Table  2  – Measuring  methods  for e lectrical  characteristics  

Test method  Test  Characteri stics  covered  by 
test method  

I EC 601 89-1  

 

Conductor res i stance  

 

Characteri sti cs  of i nsu l ated  
e l ectri cal  conductors  

D iel ectri c  s trength  of i nsu lation  

I nsu lation  res i stance  

The  i nsu lation  properti es  of 
conductors  wi th i n  opti cal  
fi bre  cables  are  normal l y j ust  
speci fi ed  for the  i ncom ing  
materia l ,  pre-cabl i ng .  

 

For cables  i nstal led  a long  overhead  power l i nes,  specia l ised  tests  are  g i ven  i n  
I EC 60794-1 -24  (Method  H1 :  Short ci rcu i t  test  and  Method  H2:  L igh tn ing  test method)  and  i n  
I EC 60794-4-20: 201 2,  Annex C  (E lectrical  test ( tracking)) .  

8.5  Measuring  methods  for transmission  and  optical  characteristics  

The transm ission  and  optica l  characteristics  of optical  fi bre  i n  cables  shal l  be  veri fied  by 
carrying  out  se lected  tests  from  those  shown  i n  Table  3 .  The  tests  appl i ed  and  acceptance  
cri teria  shal l  be  as  speci fied  in  the  re levant  speci fication .  
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Table  3  – Measuring  methods  for transmission  
and  optical  characteristics  of cabled  optical  fibres  

Test method  Test  Characteri stics  covered  by 
the  test method  

Test methods  for mu l timode  and  sing le-mode fibre  cabl es  

I EC 60793-1 -40  method  B  I nsertion  l oss  techn i que  Attenuati on  

I EC 60793-1 -40  method  C  Backscatteri ng  techn ique  Attenuati on   

I EC  60793-1 -40  method  C  Backscatteri ng  techn ique  Poin t  defects  

I EC 60793-1 -46  method  A 

I EC 60793-1 -46  method  B  

Transm i tted  power mon i tori ng  

Backscatteri ng  mon i tori ng  

Change  of opti ca l  
transm i ttance  du ri ng  
mechan ical  and  
envi ronmental  tests  

Test methods  for s ing le-mode fibres  

I EC 60793-1 -48  Polari zation  mode  d i spers ion  Polari zation  mode  d i spers ion  

 

NOTE  Bandwid th ,  chromatic  d i spers ion  and  cable  cu t-off wavel ength  are  not  measured  on  cabled  opti cal  fi bre.  

8.6  Measuring  methods  for environmental  characteristics  

The environmental  characteristics  of optical  fibre  cables  shal l  be  veri fied  by subjecting  
samples  to  tests  se lected  from  I EC  60794-1 -22.  The  tests  appl i ed  and  acceptance  cri teria  
sha l l  be  as  speci fied  i n  the  re levant speci fication .  

8.7  Measuring  methods  for cable  element characterisation  

Tests  to  characterise  the  d i fferent types  of cable  e lemen ts  for hand l ing  pu rposes  are  g i ven  i n  
I EC 60794-1 -23.  

9  Related  Technical  Reports  

Gu idance  to  ass ist the  user and  i nstal ler wi th  regard  to  the  general  aspects  of the  i nstal l ation  

of optical  fibre  cables  is  covered  by I EC  TR 62691  [2 ]  1 .  

I EC TR 62222  [1 ]
 
g ives  gu idance  on  tests  for assess ing  the  fi re  performance of 

commun ication  cables  insta l l ed  i n  bu i ld ings.  

I EC TR 62362   [4 ]  g ives  gu idance on  the  selection  of optical  fibre  cable  speci fications  re lati ve  
to  mechan ica l ,  i ngress,  cl imatic or electromagnetic characteristics,  as  class i fied  in  
I SO/IEC 24702  [9] .  

An  evaluation  of hydrogen  i nduced  effects  wi th in  optica l  fibre  cables  i s  re levant for certa in  
specia l ised  des igns,  such  as  those  for l akes,  ri vers,  coasta l  and  OPGW appl ications  and  
those  con ta in ing  metal l i c  tubes.  More  detai ls  on  when  detai led  cons ideration  may be  
warranted  are  g i ven  i n  I EC TR 62690  [3] .   

Gu idel ines  on  considerations  that shou ld  be  taken  i n to  account when  testi ng  optical  fibres  
wh ich  are  exposed  to  nuclear rad iation  are  g i ven  i n  I EC  TR 62283  [5] .  

Gu idel ines  on  cons iderations  that shou ld  be  taken  i n to  account when  p lann ing  to  connect  
d i fferent types  of s i ng lemode  fibre  are  g i ven  i n  I EC/TR 62000  [6 ] .   

Gu idance on  techn iques  for the  measurement of the  coefficien t of friction  between  cables  and  
ducts  i s  g i ven  i n  I EC TR 62470  [7 ] .  

_______________ 

1   Numbers  i n  square  brackets  refer to  the  B i b l i ography.  
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Annex A 
(informative)  

 
Guidel ines  for speci fic defined  appl ications  and  cabled  fibre  performance  

A.1  General  

The fi bre  category shou ld  be  agreed  between  customer and  suppl ier.  

Appl ications  of optica l  fi bre  cables  are  defined  by many d i fferen t standards  organ isations  
i nclud ing  I EC,  I SO,  I EEE  and  I TU .  

A.2  Cabled  fibre attenuation  requirements  

Cabled  fi bre  attenuation  requ irements  are  g i ven  i n  Table  A. 1 ,  Table  A.2  and  Table  A. 3.  

Table  A. 1  – Maximum cabled  fibre  attenuation  coefficient  (dB/km) ,  as  g iven  by ITU-T 

Fibre  category Maximum  attenuation  coeffi cient (dB/km)  
at  wavel engths  (nm)  

 1  31 0  nm  1  383  nm  1  550  nm  1  625  nm  

I EC 60793-2-50,  B1 . 1  (d i spers ion  
unsh i fted)  – I TU-T G . 652.A 

0 , 5  n /a  0 , 4  n /a  

I EC 60793-2-50,  B1 . 1  (d i spers ion  
unsh i fted)  – I TU-T G . 652.B  

0 , 4  n /a  0 , 35  0 , 4  

I EC 60793-2-50,  B1 . 2  (cu t-off sh i fted )  
– I TU-T G . 654.A/B/C  

n /a  n /a  0 , 22  n /a  

I EC 60793-2-50,  B1 . 3  (extended  band )  
– I TU-T G . 652.C  

0 , 4  0 , 4  

(1  31 0  to  
1  625)  

0 , 3  0 , 4  

I EC 60793-2-50,  B1 . 3  (extended  band )  
– I TU-T G . 652.D  

0 , 4  0 , 4  

(1  31 0  to  
1  625)  

0 , 3  0 , 4  

I EC 60793-2-50,  B2  (d i spersion  
sh i fted )  – I TU-T G . 653.C/D  

n /a  n /a  0 , 35  n /a  

I EC 60793-2-50,  B4  (non-zero  
d i spers ion  sh i fted)  – I TU-T 
G . 655.C/D/E  

n /a  n /a  0 , 35  0 , 4  

I EC 60793-2-50,  B5  (wi deband  non -
zero  d i spersi on  sh i fted)  – I TU-T G . 656  

n /a  0 , 4  
(1  460)  

0 , 35  0 , 4  

I EC 60793-2-50,  B6_a1 ,  B6_a2  
(bend i ng  l oss  i nsens i ti ve)  – I TU-T 
G . 657.A1 /A2  

0 , 4  0 , 4  

(1  31 0  to  
1  625)  

0 , 3  0 , 4  

I EC 60793-2-50,  B6_b2,  B6_b3  
(bend i ng  l oss  i nsens i ti ve)  – I TU-T 
G . 657.B2/B3  

0 , 5  0 , 4  0 , 3  0 , 4  

n /a  =  not  app l i cabl e  

 

These  va lues  are  more  appl icable  to  cables  in  the  I EC 60794-3  [1 0 ]  and  I EC 60794-4  series ,  
where  used  for long  system  appl ications  (as  defined  by I TU -T).  The  i n troduction  of l i nk design  
attenuation  (LDA)  values  is  under consideration  for certain  fibre  category.  D i fferent  
attenuation  va lues  may be  agreed  between  the  customer and  the  suppl ier for certa in  cable  
constructions.   
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1  625  nm  attenuation  values  are  optional l y speci fi ed  by the  customer.  

A l ist  of appl ications  supported  by A1  mu l timode  optical  fi bre  for mu l timode optica l  cables  can  
be  found  i n  I EC  60793-2-1 0 .   

I SO/IEC 1 1 801  provides  in formation  on  appl ications  for s i ng le-mode and  mu l timode optica l  
cables.  I t  has  s impl i fied  the  requ irements  for cable  attenuation  by defin ing  performance  
categories  of cabled  opti cal  fibre.  The  categories  can  then  be  used  in  channels,  defined  by 
d istance,  wh ich  support appl ications.  

Table  A.2  –Category A1  mu ltimode fibre  maximum cable  attenuation  coefficient (dB/km)   

Fibre  category Attenuation  
coefficient at   

850  nm  

Attenuation  
coefficient at   

1  300  nm  

Performance  category 

I EC 60793-2-1 0,  A1 a. 1  
category 

3, 5  1 , 5  OM1 ,  OM2  

I EC 60793-2-1 0,  A1 a. 2  
category 

3, 5  1 , 5  OM3  

I EC 60793-2-1 0,  A1 a. 3  
category 

3, 5  1 , 5  OM4  

I EC 60793-2-1 0,  A1 b  category 3, 5  1 , 5  OM1 ,  OM2  

 

Table  A.3  – S ing le-mode maximum cable  attenuation  coefficient (dB/km)  

Fibre  category Wavelength  (nm)  Maximum  
attenuation  
coefficient  

Performance 
category 

I EC 60793-2-50,  B1 . 1 ,  B1 . 3,  or B6_a  1  31 0,  1  550  1 , 0  OS1
a
 

I EC  60793-2-50,  B1 . 3 ,  or B6_a  1  31 0,  1  383,  1  550  0 , 4  OS2  

a  For OS1 ,  the  maximum  attenuati on  of 1 , 0  dB  i s  speci fi ed  a t  1  31 0  nm  and  1  550  nm  

 

A.3  Cabled  fibre bandwidth  requirements  

There  are  no  bandwid th  requ irements  on  s i ng le-mode  fibre.  

For cables  con ta in ing  mu l timode  fi bres,  the  fi bre  shou ld  be  speci fi ed  at  one  of the  
performance l evels  defi ned  in  Table  A. 4  in  terms  of m in imum  bandwid th  (MHz ∙km),  
wavelength ,  and  type  of measurement.  The  va lue  for bandwid th  is  normal l y as  g i ven  by the  
fibre  suppl ier,  rather than  measured  on  cabled  fi bre.  

The  fi bre  category and  performance  l evel  shou ld  be  agreed  between  customer and  suppl ier.  
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Table  A.4  – Category A1  mul timode cabled  fibre  bandwidth  (MHz ∙km)  

Fibre  category Nominal  
core  

d iameter 

(µm)  

Overfi l l ed  
bandwidth  
at 850  nm  

Overfi l l ed  
bandwidth  
at  1 300  nm  

Effecti ve  
modal  

bandwidth  
at 850  nm  

Performance 
category 

I EC 60793-2-1 0,  A1 a. 1  
category 

50  200  500  n /a  OM1  

I EC 60793-2-1 0,  A1 a. 1  
category 

50  500  500  n /a  OM2  

I EC 60793-2-1 0,  A1 a. 2  
category 

50  1  500  500  2  000  OM3  

I EC 60793-2-1 0,  A1 a. 3  
category 

50  3  500  500  4  700  OM4  

I EC 60793-2-1 0,  A1 b  
category 

62, 5  200  500  n /a  OM1  

I EC 60793-2-1 0,  A1 b  
category 

62, 5  500  500  n /a  OM2  

n /a  =  not  app l i cabl e  

 

A.4  Type testing  at 1  625 nm  

When  speci fical l y requested  by the  customer speci fication ,  cables  that are  i n tended  for use  i n  
systems  operating  in  the  L-Band  (1  565  nm  to  1  625  nm)  may be  tested  at 1  625  nm .  
Table  A. 5  below g ives  some gu idance  on  possible  pass/fai l  cri teria.  Actual  requ i rements  
shou ld  be  establ ished  by agreement between  the  customer and  suppl ier,  based  on  the  
particu lar cable  appl ication .  

Table  A.5  – Gu idance values  for 1  625  nm  type  test  acceptance cri teria  

Test  Wavelength  (nm)  Acceptance  

cri teriaa,b  

 

Attenuati on  – Poi n t  d i sconti nu i t i es  1  625  0, 2  dB   

Temperatu re  cycl i ng  1  625  0 , 3  dB/km   

Al l  other tests  i n  the  
I EC 60794-1 -2x seri es  

1  625  0 , 3  dB   

a   Resu l ts  at  1  625  nm  may be  used  to  d emonstrate  compl iance  at  1  550  nm ,  us ing  1  550  nm  
acceptance  cri teri a.  

b   Resu l ts  at  1  550  nm  shal l  n ot  be  used  to  demonstrate  compl iance  at  1  625  nm .  
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Annex B  
(informative)  

 
Guidel ines  for qual i fication  sampl ing  

B.1  General  

Typical l y,  a  wide  range  of fibre  coun ts  can  be  accommodated  by a  smal l  range  of generic  
optical  fibre  cables.  For example,  cons idering  loose  tube  designs  wi th  1 2  fibres  per tube,  a  
6  e lement cable  cou ld  be  produced  i n  1 2,  24,  36 ,  48,  60  or 72  fi bre  vers ions  j ust  by varying  
the  number of tubes  and  dummy fi l l er e lements ,  wi th in  the  same bas ic  design .  S im i l arl y,  
cables  wi th  6,  8 ,  1 2  and  24  e lements  cou ld  provide  options  for 1 2  cables  covering  from  1 2  to  
288  fibres,  wi th in  j ust 4  generic cable  des igns.  Th is  concept can  be  appl ied  to  d i fferent fibre  
coun ts.  For qual i fication  purposes,  i t  shou ld  on l y be  necessary to  test a  subset of the  fi bre  
coun ts  and  e lement coun ts  that represen t the  product range  (e. g .  the  smal lest and  the  l argest 
e lemen t count des igns) .  I n  the  previous  example,  i t  cou l d  be  considered  appropriate  to  test  
j ust one  6  e l ement des ign  and  one  24  e lement design  in  order to  prove  a  manufacturer’s  
design  and  manufacturing  capabi l i ty.  

Th is  ph i losophy can  equal l y be  appl i ed  to  other des igns  of optical  cable  such  as  cen tral  tube  
cable  des igns  or buffered  optical  fi bre  cable  des igns.  For example,  the  smal l est and  the  
l argest  fi bre  coun t designs  cou ld  be  tested .  

B.2  Fibre selection  for cable  testing  

The cable  being  tested  may con tain  a  fu l l  complement of working  fi bres  or may con tain  
working  and  dummy/scrap fibres.  The  tested  fibres  shou ld  be  d ispersed  throughout the  
working  un i ts .  For cables  wi th  mu l ti ple  tube  designs,  non-working  tubes  or fi l l er rods  may be  
deployed  bu t they shou ld  be  used  in  such  a  manner that they do  not affect the  performance of 
the  test.  The  manufacturer shou ld  pos i tion  the  working  un i ts  wi th in  a  cable  such  that they wi l l  
be  subjected  to  the  fu l l  force  of the  test.  

Stranded  l oose  tube  cable  designs  wi th  more  than  one  acti ve  tube  shou ld  be  tested  as  
fol l ows:   

I n  a  s ing le  l ayer cable  design  at  least one  fibre  from  a  m in imum  of 2  tubes  shou ld  be  tested .  
I n  a  mu l ti - l ayer design  at l east one  fi bre  from  a  m in imum  of 2  tubes  of each  l ayer shou ld  be  
tested .  The  se lected  tubes  shou ld  not be  l ocated  next to  each  other and  shou ld  be  fu l l y 
popu lated  wi th  fi bre  a l though  some may be  scrap/dummy fibres.   

Ribbon  cables  wi th  a  layered  ribbon  s tructure  shou ld  contain  working  fibres  i n  the  fi rst,  l ast,  
and  cen tral  ri bbon  pos i tion .  The  working  fi bre  being  tested  shou ld  be  located  at both  edges  
and  i n  the  m idd le  of each  of these  ri bbons.  

I f agreed  by customer and  suppl ier,  optical  fi bres  wi th in  a  tube  may be  spl iced  to  each  other,  
for example,  i n  cases  where  a  test  requ i res  that no  fi bres  shou ld  break.  Th is  i s  a  conven ient  
way to  check a l l  fi bres  under test.  

When  a  change i n  the  design  occurs,  then  on ly the  tests  that are  affected  by the  design  
change  need  to  be  performed.  

B.3  Pass/fai l  cri teria  

The acceptance cri teria  wi l l  d epend  on  the  appl i cation ,  bu t wou ld  typ ical l y i nclude  no  fi bre  
break or a  combination  of “no  change”  (see  Clause  3)  and  perm issib le  change  in  
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performance.  These  d i fferences  arise  due  to  varyi ng  requ irements  before,  during  and  after a  
test,  as  g i ven  i n  the  re levant speci fication .  
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