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OPTICAL FIBRE CABLES –  

 
Part 3:  Outdoor cables  – Sectional  specification  

 
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  national  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  i n ternational  
co-operation  on  a l l  q uestions  concern ing  standard izati on  i n  the  e l ectri cal  and  e l ectron ic fi e l d s.  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 ab le  Speci fi cations  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC Publ i cation(s)”) .  Thei r 
preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC Nati onal  Commi ttee  i n terested  i n  the  subject  deal t  wi th  
may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  organ izati ons  l i a i s i ng  
wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osely wi th  the  I n ternati onal  Organ ization  for 
S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by ag reement  between  the  two organ izati ons.  

2)  The  formal  decis ions  or agreements  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  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Commi ttees.   

3)  I EC Publ i cations  have  the  form  of recommendati ons  for i n ternational  use  and  are  accepted  by I EC Nationa l  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC 
Publ i cations  i s  accurate,  I EC  cannot be  hel d  respons i ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by  any end  user.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  u ndertake  to  app ly I EC Publ i cations  
transparentl y  to  the  maximum  extent  possib le  i n  thei r nati onal  and  reg i onal  pub l i cations.  Any d i vergence  between  
any I EC Publ i cation  and  the  correspond ing  national  or reg iona l  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  provide  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provide  conform i ty  
assessment services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i 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,  empl oyees,  servan ts  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  National  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 cation  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  pub l i cation .  Use  of the  referenced  publ ications  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  possib i l i ty  that  some of the  e l ements  of th i s  I EC Publ i cati on  may be  the  subj ect  of patent  
ri gh ts.  I EC shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t ri gh ts .  

I EC 60794-3  has  been  prepared  by subcommittee  86A:  F ibres  and  cables,  of I EC techn ical  
commi ttee  86:  F ibre  optics.  I t  i s  an  I n ternational  Standard .  

Th is  fi fth  ed i ti on  cancels  and  replaces  the  fourth  ed i ti on  publ ished  i n  201 4.  Th is  ed i ti on  
consti tu tes  a  techn ica l  revis ion .   

Th is  ed i tion  i ncludes  the  fo l lowing  s ign i ficant techn ica l  change  wi th  respect to  the  previous  
ed i tion :  the  ribbon  speci fi cation  has  been  removed ,  because  i t  i s  covered  i n  I EC  60794-1 -31 .  

The  text of th is  I n ternational  Standard  is  based  on  the  fol lowing  documents :  

Draft  Report  on  voti ng  

86A/21 55/FDIS  86A/21 84/RVD  

 
Fu l l  i n formation  on  the  voti ng  for i ts  approval  can  be  found  in  the  report  on  voti ng  i nd icated  in  
the  above  tab le.  
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Th is  document was  d rafted  in  accordance wi th  I SO/IEC D i rectives,  Part  2 ,  and  developed  in  
accordance wi th  I SO/IEC  D irectives,  Part  1  and  I SO/I EC D i rectives,  I EC Supplement,  avai lable  
at  www. iec. ch/members_experts/refdocs .  The  main  document types  developed  by I EC  are  
described  in  g reater deta i l  at  www. iec. ch/standardsdev/publ ications.  

The  l anguage used  for the  development of th is  I n ternational  Standard  is  Eng l ish .  

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

The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty  date  ind icated  on  the  I EC  websi te  under webstore. iec. ch  i n  the  data  re lated  to  the  
speci fic document.  At  th i s  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  
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INTRODUCTION  

I EC 60794-1 -21 ,  I EC 60794-1 -22,  I EC 60794-1 -23,  and  I EC 60794-1 -24  have  been  (or wi l l  be)  
d ivided  i n to  mu l ti p le  standards  wh ich  defines  one  test method  each .  I EC  60794-1 -2: 2021  g ives  
cross  references  between  o ld  standards  and  new standards.  
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OPTICAL FIBRE CABLES –  
 

Part 3:  Outdoor cables  – Sectional  specification  
 
 
 

1  Scope 

Th is  part of I EC  60794  speci fies  the  requ i rements  for optical  fi bre  cables  and  cable  e lements  
wh ich  are  i n tended  to  be  used  external ly  i n  communications  networks.  Other types  of 
appl ications  requ iring  s im i l ar types  of cables  can  be  cons idered .  

Requ irements  for cables  to  be  used  i n  ducts,  for d i rectly bu ried  appl ications,  aerial  cables  and  
cables  for lake  and  river cross ings  are  i ncluded  i n  th is  document.  Also  included  are  cables  for 
specia l ized  use  i n  sewers  and  i n  water and  gas  p ipes.  

For aeria l  appl ication ,  th is  document  does  not cover a l l  functional  aspects  of cables  i nstal l ed  i n  
the  vicin i ty of overhead  power l i nes.  For such  appl ications,  add i tional  requ i rements  and  test 
methods  can  be  necessary.  Moreover,  th is  document  excludes  optical  g round  wi res  and  cables  
attached  to  the  phase  or earth  conductors  of overhead  power l i nes.  

For cables  for l ake  and  ri ver crossings,  th is  document does  not  cover methods  of cable  repair,  
nor repair capabi l i ty,  nor does  i t  cover cables  for u se  wi th  underwater l ine  ampl i fi ers.  

2  Normative references  

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

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

I EC  60708,  Low-frequency cables with  polyolefin insulation  and moisture barrier polyolefin 
sheath  

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

I EC  60793-1 -32,  Optical fibres – Part 1 -32:  Measurement methods and test procedures – 
Coating strippability 

I EC  60793-1 -40,  Optical fibres – Part 1 -40: Attenuation  measurement methods  

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

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

I EC  60794-1 -1 ,  Optical fibre  cables – Part 1 -1 :  Generic specification – General 

I EC  60794-1 -21 : 201 5,  Optical fibre cables – Part 1 -21 : Generic specification – Basic optical 
cable test procedures – Mechanical test methods  
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I EC 60794-1 -22,  Optical fibre  cables – Part 1 -22: Generic specification – Basic optical cable  
test procedures – Environmental test methods  

I EC  60794-1 -23,  Optical fibre  cables – Part 1 -23: Generic specification – Basic optical cable  
test procedures – Cable elements test methods 

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  

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

I EC  6081 1 -401 ,  Electric and optical fibre cables – Test methods for non-metallic materials – 
Part 401:  Miscellaneous tests – Thermal ageing methods – Ageing in  an  air oven 

I EC 6081 1 -406,  Electric and optical fibre cables – Test methods for non-metallic materials – 
Part 406: Miscellaneous tests – Resistance to  stress cracking of polyethylene and 
polypropylene compounds 

I EC 6081 1 -501 ,  Electric and optical fibre  cables – Test methods for non-metallic materials – 
Part 501 :  Mechanical tests – Tests for determining the mechanical properties of insulating and 
sheathing compounds 

I EC 6081 1 -604: 201 2 ,  Electric and optical fibre cables – Test methods for non-metallic materials 
– Part 604: Physical tests – Measurement of absence of corrosive components in  filling 
compounds 

IEC 6081 1 -607,  Electric and optical fibre  cables – Test methods for non-metallic materials – 
Part 607: Physical tests – Test for the assessment of carbon black dispersion in  polyethylene 
and polypropylene 

3 Terms,  defin i tions,  symbols  and  abbreviated  terms 

For the  purposes  of th is  document,  the  terms,  defi n i ti ons,  symbols  and  abbreviated  terms  g iven  
i n  I EC 60794-1 -1  apply.  

I SO and  I EC main tain  terminolog ical  databases  for use  i n  standard ization  at  the  fol 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 l able  at h ttp: //www. iso.org/obp  

4 Optical  fibre 

4.1  General  

Optical  fibres  shal l  be  used  wh ich  meet the  requ i rements  of I EC  60793-2 .  The  fibre  type  shal l  
be  agreed  between  the  customer and  suppl ier.  

4.2  Attenuation  

4.2. 1  Attenuation  coefficien t  

The maximum  cabled  fibre  attenuation  coefficient  shal l  conform  to  I EC  60794-1 -1 .  Particu lar 
values  may be  agreed  between  the  customer and  suppl ier.  
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The  attenuation  coefficien t shal l  be  measured  in  accordance wi th  I EC 60793-1 -40.  

4.2.2  Attenuation  un i formity – Attenuation  d iscontinu i ties  

Attenuation  un i form i ty  shal l  con form  to  I EC  60794-1 -1 .   

4.3  Cut-off wavelength   

For s ing le-mode  fibre,  the  cabled  fi bre  cu t-off wavelength  λcc  shal l  be  l ess  than  the  operational  

wavelength ,  when  measured  i n  accordance  wi th  I EC 60793-1 -44,  and  i n  conform ity wi th  
I EC 60794-1 -1 .  

4.4 Fibre  colouring  

I f the  primary coated  fi bres  are  coloured  for i den ti fication ,  the  coloured  coating  shal l  be  read i ly  
i denti fiab le  throughou t the  l i fetime of the  cable  and  shal l  be  a  reasonable  match  to  I EC  60304.   

4.5  Polarization  mode  d ispersion  (PMD)  

Cabled  s ing le-mode  fi bre  PMD shal l  con form  to  I EC 60794-1 -1 .  

5 Cable  element 

5.1  General  

General ly,  optical  cables  comprise  several  e l ements  or ind ividual  consti tuen ts,  depend ing  on  
the  cable  design  wh ich  takes  i n to  account the  cable  appl ication ,  operati ng  envi ronment and  
manufacturing  processes,  as  wel l  as  the  need  to  protect the  fibre  during  hand l i ng  and  cabl ing .  

The  materia l (s)  used  for a  cable  e lement shal l  be  se lected  to  be  compatible  wi th  the  other 
e lemen ts  i n  contact wi th  i t.  An  appropriate  compatib i l i ty test method  shal l  be  defi ned  i n  the  
fam i ly or deta i l  speci fication .  

When  the  fibres  are  i n  contact  wi th  a  fi l l i ng  compound ,  the  compatib i l i ty of the  fi l l ing  compound  
wi th  the  fi bre  coating  shal l  be  demonstrated  by testing  coating  s tripping  force  s tabi l i ty  after 
accelerated  ageing  i n  accordance wi th  I EC 60794-1 -23,  method  G1 0A,  G1 0B,  or G1 0C 1  method  
A,  B,  and  C).  Ag ing  cond i ti on  shou ld  be  i n  accordance  wi th  I EC 60794-1 -22,  method  F9 2,  bu t  
a l ternative  ageing  cond i ti ons  and  tests  may be  agreed  between  the  customer and  suppl ier.  

Optica l  e l emen ts  are  cable  e lements  contain ing  optica l  fi bres  and  are  des igned  to  be  a  primary 
functional  u n i t  of the  cable  core.  They may comprise  any of the  cable  e lements  described  i n  5 . 2  
to  5 . 7 .  Optical  e lemen ts  and  each  fibre  wi th in  a  cable  e lement shal l  be  un iquely i den ti fied ,  for 
example  by colours,  a  posi ti onal  configuration ,  markings,  tapes,  threads  or as  speci fi ed  i n  the  
detai l  speci fication .  

Tests  may be  performed  on  cable  elements  e i ther i n  uncabled  form  or in  a  fi n ished  cable.  Un less  
otherwise  speci fied ,  testi ng  shal l  be  performed  on  cable  e lements  i n  a  fi n ished  cable.  Th is  
means  that testing  shal l  be  performed  on ly on  a  fin ished  cable  i f the  cable  e lement 
manufacturing  operation  i s  done  by the  same manufacturer as  the  cabl i ng  operation .  Testi ng  
shal l  be  performed  on  cable  e lements  on ly i f the  cable  e lement i s  suppl ied  by a  th i rd  party;  th is  
does  not  exclude  testing  of the  fi n ished  cable.  

D i fferen t types  of optical  e lemen ts  are  described  i n  5. 2  to  5. 7  and  i n  I EC 60794-1 -3.  

___________ 
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5.2  Tight  secondary coating  or buffer 

I f a  ti gh t secondary coating  i s  requ i red ,  i t  shal l  consist  of one  or more  l ayers  of polymeric 
materia l .  The  coating  shal l  be  easi ly  removable  for spl icing .  For ti ght  bu ffers,  the  buffer and  
fi bre  primary coating  shal l  be  removable  i n  one  operation  over a  l ength  of 1 0  mm  to  25  mm,  
depend ing  on  customer requ i rements .  The  nominal  overal l  d i ameter of the  secondary coating  
shal l  be  between  800  µm  and  900  µm .  The  value,  wh ich  shal l  be  agreed  between  the  customer 
and  suppl ier,  shal l  have  a  to lerance  of ±50  µm.  The  fibre/secondary coating  eccentrici ty  shal l  
not exceed  75  µm,  un less  otherwise  agreed  between  the  customer and  suppl ier.  

The  colour of the  ti gh t  secondary coating  shal l  be  read i ly  i denti fi able  throughou t the  l i fe-time of 
the  cable  and  shal l  be  a  reasonable  match  to  I EC  60304.  

5.3  Rugged ized  fibre  

Further protection  can  be  provided  to  ti gh t secondary coated  fi bres  by surround ing  one  or more  
wi th  non-metal l ic  strength  members  wi th in  a  sheath  of su i table  materia l  (e . g .  for fan -out cables).  

5.4 Slotted  core  

The  s lotted  core  is  obta ined  by extrud ing  a  su i table  materia l  ( for example  polyethylene  or 
polypropylene)  wi th  a  defined  number of s l ots ,  provid ing  he l ical  or SZ  configuration  a long  the  
core.  One  or more  primary coated  fi bres  or optica l  e lement i s  l ocated  i n  each  s lot wh ich  may 
be  fi l l ed  by  compound .  

The  s lotted  core  usual ly con tains  a  cen tral  e lement wh ich  may be  e i ther meta l l ic or non-metal l ic.  
I n  th is  case,  there  shal l  be  adequate  adhesion  between  the  cen tral  e lement and  the  extruded  
core  i n  order to  obtain  the  requ i red  temperature  s tabi l i ty and  tensi le  behaviour for the  s lotted  
core  element.  

The  profi l e  of the  s lot sha l l  be  un i form  and  shal l  ensure  the  optical  and  mechan ical  performance  
requ i red  of the  optica l  cable.  

5.5  Polymeric  tube  

One or more  primary coated  fi bres  or other optica l  e l ements  are  packaged  ( l oosely or not)  i n  a  
tube  construction  wh ich  may be  fi l l ed  by  compound .  The  tube  may be  re inforced  wi th  a  
composi te  wal l .  The  polymeric  tube  may be  hard ,  to  provide  some  crush  protection  to  the  fi bre  
bund le ,  or soft  to  enable  easy strippabi l i ty  of the  tube  wi thou t specia l ized  tools .  

I f requ i red ,  the  su i tabi l i ty of the  tube  shal l  be  determined  by an  evaluation  of i ts  ki nk resistance  
in  accordance  wi th  I EC 60794-1 -23,  method  G7 3.  

I f used ,  the  fi l l i ng  compound  i n  the  tube  shal l  comply wi th  I EC 60794-1 -21 : 201 5,  method  E1 5.  
The  fi l l ed  tube  shal l  comply wi th  I EC  60794-1 -22,  method  F1 6 4,  when  tested  in  tube  or cabled  
form.   

5.6  Ribbon  

Optical  fibre  ri bbons  are  optica l  fi bres  assembled  i n  a  composi te  l i near array.  

Ribbon  structure,  d imensions,  mechan ical  requ irements ,  and  i den ti fication  are  speci fied  in  
I EC 60794-1 -31 .  

___________ 
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5.7  Metal l ic  tube  

5.7. 1  Metal l ic  tube  on  the  optical  core  

A meta l l ic  tube  (for example,  a l umin ium  tube)  may be  appl ied  over the  optical  core  ( for example,  
a lum in ium  spacer or s tranded  tube).   

5.7.2  Fibres  d i rectly located  in  a  metal l ic  tube  

One or more  primary coated  and  coloured  fi bres  are  packaged  i n  a  metal l ic  hermetica l ly sealed  
tube,  wh ich  shal l  be  fi l l ed ,  i f necessary,  wi th  a  su i table  compound  to  avoid  water penetration .  

The  i nside  surface  of the  tube  shou ld  be  smooth  wi thou t any defects .  

6 Optical  fibre cable  construction  

6.1  General   

The i n tention  is  that the  cable  shou ld  be  des igned  and  manufactured  for a  pred icted  operati ng  
l i fetime of at  least 20  years .  I n  th is  con text,  the  attenuation  of the  i nsta l l ed  cable  at the  
operational  wavelength(s)  shal l  not exceed  va lues  agreed  between  the  customer and  suppl ier.  
The  tests  of th is  document are  i n tended  to  assess  the  performance of cables,  as  manufactured  
and  under agreed  ageing  and  performance- l im i t  tests .  These  tests  are  not i n tended  to  define  
end-of- l i fe  performance,  bu t may be  used  as  agreed  between  customer and  suppl ier to  pred ict 
such  performance.  The  materia ls  i n  the  cable  shal l  not present a  heal th  hazard  wi th in  i ts  
i n tended  use.  

The  fibres  in  the  cables  are  usual ly of the  same  type,  bu t some cables  may conta in  mu l tip le  
speci fied  fibre  types  and  fibres  of the  same  type  may have  d i fferen t ori g ins .  

There  shal l  be  no  fibre  spl ice  i n  a  del ivery length ,  un less  otherwise  agreed  by the  customer and  
suppl ier.  

I t  shal l  be  poss ib le  to  i denti fy each  i nd ividual  fi bre  throughout the  l eng th  of the  cable.  

For the  particu lar case  of cables  for aeria l  appl ication ,  to  avoid  excess  fi bre  strain  i nduced  by 
the  envi ronmental  cond i ti ons,  such  as  wind  l oad ing  or i ce  l oad ing ,  the  cable  construction ,  and  
particu larly  the  s treng th  members,  shal l  be  selected  to  l im i t  th is  s tra in  to  the  va lue  agreed  
between  the  customer and  suppl ier.  

6.2  Lay-up  of the  cable  elements  

Optical  e lements  as  described  i n  C lause  5  may be  l a i d  up  as  fo l l ows:  

a)  optical  e l emen t(s)  wi thou t a  s trand ing  l ay;  

b)  a  number of homogeneous  optica l  e l ements  us ing  hel ical  or SZ configurations  (ribbon  
e lements  may be  l ai d  up  by s tacking  two or more  e lemen ts);  

c)  a  number of d i fferent con figurations  in  s lotted  core  such  as  ti gh t coated ,  ri bbon  or tube;  

d )  a  number of d i fferent con figurations  in  a  tube  such  as  ti gh t coated  or ri bbon ;  

e)  i f requ ired ,  i nsu lated  copper conductors  i n  s ing le ,  pai r or quad  construction  may be  l a i d  up  
wi th  the  optica l  e lements.  
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