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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
OPTICAL FIBRES –  

 
Part 1 -1 :  Measurement methods  and  test procedures  –  

General  and  guidance 
 

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 ternational  Organ i zation  for Standard 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 onal  
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  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternati onal  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  content  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 i s 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  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

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

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

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

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

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

I n ternational  Standard  I EC  60793-1 -1  has  been  prepared  by subcommittee  86A:  F ibres  and  
cables,  of I EC  techn ical  comm ittee  86 :  F ibre  optics .  

Th is  fourth  ed i tion  cancels  and  replaces  the  th i rd  ed i tion  publ ished  i n  2008.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

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

a)  add i tion  of round ing  ru les  i n  C lause  4 ;  

b)  add i tion  of two  packag ing  requ i rements  i n  Clause  1 0  d )  and  e).  
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The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents :  

CDV Report  on  voti ng  

86A/1 747/CDV 86A/1 774/RVC 

 

Fu l l  i n formation  on  the  voting  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/I EC  D i recti ves,  Part 2 .  

A l i s t  of a l l  parts  i n  the  I EC  60793  series ,  publ ished  under the  general  ti t l e  Optical fibres,  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  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 document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  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  wh ich  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore  print  th is  document using  a  
colour printer.  
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INTRODUCTION  

Publ ications  i n  the  I EC  60793-1  series  concern  measurement methods  and  test procedures  as  
they appl y to  optica l  fi bres.  

With in  the  same series ,  several  d i fferen t areas  are  grouped ,  as  fo l lows:  

Parts  1 -1 0  to  1 -1 9 :  General  

Parts  1 -20  to  1 -29:  Measurement methods  and  test procedures  for d imensions  

Parts  1 -30  to  1 -39:   Measurement methods  and  test procedures  for mechan ical  
characteristics  

Parts  1 -40  to  1 -49:  Measurement methods  and  test procedures  for transm ission  and  
optica l  characteristics  

Parts  1 -50  to  1 -59:  Measurement methods  and  test procedures  for envi ronmenta l  
characteristics.  
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OPTICAL FIBRES –  
 

Part 1 -1 :  Measurement methods  and  test procedures  –  
General  and  guidance 

 
 
 

1  Scope 

This  part of I EC 60793  l i sts  and  g i ves  gu idance on  the  use  of documents  g i ving  the  un i form  
requ irements  for measuring  and  testing  optical  fi bres,  thereby ass isti ng  i n  the  i nspection  of 
fibres  and  cables  for commercia l  (mostl y te lecommunications)  purposes.  

The  i nd ividual  measurement and  test methods  are  contained  in  the  d i fferent parts  of the  
I EC 60793  series.  They are  i denti fi ed  as  I EC  60793-1 -X,  where  "X"  i s  an  ass igned  sub-part  
number,  i nd icating  i ts  affi l iation  to  the  I EC  60793-1  series .   

I n  general ,  measurements  and  tests  methods  appl y to  al l  class  A mu l timode fi bres  and  
class  B  and  class  C  s ing le-mode optical  fi bres  covered  by I EC  60793-2  (a l l  parts)  re lating  to  
product  speci fications ,  a l though  there  can  be  exceptions.  C lause  1  of each  part  of the  
I EC 60793  series  con tains  the  scope for each  particu lar attribu te.    

2  Normati ve references  

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

I EC 60793-1 -20,  Optical fibres – Part 1 -20: Measurement methods and test procedures – 
Fibre geometry 

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

I EC 60793-1 -22,  Optical fibres – Part 1 -22: Measurement methods and test procedures –  
Length measurement 

I EC 60793-1 -30,  Optical fibres – Part 1 -30: Measurement methods and test procedures – 
Fibre proof test 

I EC 60793-1 -31 ,  Optical fibres – Part 1 -31 : Measurement methods and test procedures –  
Tensile strength  

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

I EC 60793-1 -33,  Optical fibres – Part 1 -33: Measurement methods and test procedures –  
Stress corrosion susceptibility 

I EC 60793-1 -34,  Optical fibres – Part 1 -34: Measurement methods and test procedures –  
Fibre curl 

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

I EC 60793-1 -41 ,  Optical fibres – Part 1 -41 : Measurement methods and test procedures –  
Bandwidth  

I EC 60793-1 -42,  Optical fibres – Part 1 -42: Measurement methods and test procedures –  
Chromatic dispersion  
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I EC 60793-1 -43,  Optical fibres – Part 1 -43: Measurement methods and test procedures – 
Numerical aperture measurement 

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

IEC 60793-1 -45,  Optical fibres – Part 1 -45: Measurement methods and test procedures – 
Mode field diameter 

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

IEC 60793-1 -47,  Optical fibres – Part 1 -47: Measurement methods and test procedures –  
Macrobending loss 

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

IEC 60793-1 -49,  Optical fibres – Part 1 -49: Measurement methods and test procedures –  
Differential mode delay 

IEC 60793-1 -50,  Optical fibres – Part 1 -50: Measurement methods and test procedures – 
Damp heat (steady state)  tests 

IEC 60793-1 -51 ,  Optical fibres – Part 1 -51:  Measurement methods and test procedures – Dry 
heat (steady state)  tests  

I EC 60793-1 -52,  Optical fibres – Part 1 -52: Measurement methods and test procedures –  
Change of temperature  tests 

I EC 60793-1 -53,  Optical fibres – Part 1 -53: Measurement methods and test procedures –
Water immersion tests 

IEC 60793-1 -54  Optical fibres – Part 1 -54: Measurement methods and test procedures –
Gamma irradiation  

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

I EC TR 61 931 : 1 998,  Fibre optic – Terminology 

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g i ven  i n  I EC  TR 61 931  apply.  

I SO and  I EC main tain  term inolog ica l  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 Rounding  ru les  

Al l  reported  test resu l ts  shal l  fo l l ow the  conventional  round ing  ru le 1  of "round ing  hal f away 
from  zero",  when  the  resu l ts  recorded  d isplay more  than  the  s ign i ficant number of d i g i ts  
requ i red  i n  the  acceptance cri teria.  On l y the  fi rst d ig i t  beyond  the  number of s ign i fican t d ig i ts  
i s  used  in  determ in ing  the  round ing .   

EXAMPLE  1  Agai nst  a  requ i rement  of 0 , 22  dB/km  maximum  attenuati on ,  val ues  up  to  0 , 224  dB/km  conform ,  
wh i l st  val ues  of 0 , 225  dB/km  and  above  are  fai l u res.   

___________ 

1  P lease  see  Annex B ,  Ru l e  B  of I SO  80000-1 : 2009.  
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EXAMPLE  2  Against  a  requ i rement  of ±0, 05  dB ,  val ues  between  –0, 054  dB  and  +0, 054  dB  are  deemed  
acceptabl e.  

EXAMPLE  3  Agai nst  a  requ i rement  of 0 , 6  µm  maximum  core  concentri ci ty  error,  va l ues  up  to  0 , 64  µm  are  
acceptabl e.  

5 Measurement and  test categories   

The categories  i nclude  

a)  parameter measurements,  

b)  performance measurements ,  and  

c)  compl iance  tests .  

Accord ing  to  several  d i fferen t areas,  the  tests  are  grouped  as  fo l lows:  

Parts  1 -1 0  to  1 -1 9:  Genera l  

  

Parts  1 -20  to  1 -29:  Measurement methods  and  tes t  procedu res  for d imensions  

 I EC  60793-1 -20  

 I EC  60793-1 -21  

 I EC 60793-1 -22  

  

Parts  1 -30  to  1 -39:   Measurement  methods  and  tes t  procedu res  for mechan ical  characteri sti cs  

 I EC  60793-1 -30  

 I EC  60793-1 -31  

 I EC  60793-1 -32  

 I EC  60793-1 -33  

 I EC  60793-1 -34  

  

Parts  1 -40  to  1 -49:  Measurement  methods  and  tes t  procedu res  for transm ission  and  opti cal  
characteri sti cs  

 I EC  60793-1 -40  

 I EC  60793-1 -41  

 I EC  60793-1 -42  

 I EC  60793-1 -43  

 I EC  60793-1 -44  

 I EC  60793-1 -45  
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6 Standard  atmospheric measurement and  test condi tions  

Standard  atmospheric cond i ti ons  need  to  be  control led  wi th in  some range  to  ensure  proper 
correlation  of data  obta ined  from  measurements  and  tests  conducted  i n  various  faci l i ties .  
Conduct measurement and  test cond i ti ons  under the  fol lowing  atmospheric cond i ti ons,  un less  
otherwise  speci fied .  I n  some cases,  special  ambien t cond i tions  may be  needed  and  can  be  
speci fied  i n  the  deta i l  speci fication .  

Table  1  g i ves  the  standard  range  of atmospheric cond i ti ons  for carrying  ou t measurements  
and  tests .  

Table  1  – Standard  range of atmospheric  cond itions  

Condition  Standard 

Temperatu re  23  °C  ±  5  °C  

Relati ve  hum id i ty  45  %  ±  25  %  

Atmospheric  pressu re   
( l im i ts  are  i ncl us i ve)  

S i te  ambient  

 

Keep variations  i n  ambien t temperature  and  hum id i ty to  a  m in imum  during  a  series  of 
measurements .  

7 Cal ibration  guidance  

The process  of ca l ibration  can  be  defined  as  the  set  of operations  wh ich  establ ish ,  under 
speci fied  cond i tions,  the  relationsh ip  between  va lues  ind icated  by a  measuring  system  and  
the  known  values  of a  reference material .  Once  establ ished ,  th is  re lationsh ip  may be  used  to  
ad j ust the  measuring  system  to  correct for measurement b ias.  Ad justment of the  system  may,  
for example,  take  the  form  of hardware  or a  software  ad j ustmen t.  

Fol low the  i nstructions  g i ven  i n  the  test procedure  documents  as  can  be  necessary for 
cal ibration  and  ad j ustmen t of the  apparatus  to  ensure  successfu l  appl ication  of the  
documents.  I f su i table  reference materia ls  do  not exist,  then  consideration  shou ld  be  g i ven  to  
an  appropriate  strategy to  m in im ise  measurement uncertain ty.  

Record  relevant i n formation  of the  ca l ibration  process,  such  as  the  cal i brated  va lue  and  
uncerta in ty of the  reference  materia l  or test equ ipment used .  

8 Reference test methods  

Several  a ttributes  have  an  agreed-upon  reference  test method  (RTM).  Th is  i s  the  method  that 
sha l l  be  used  to  settl e  d i spu tes.   

9  Categories  of optical  fibres  

The measurement methods  and  test procedures  ind icated  i n  th is  document appl y to  fi bre  
categories  described  i n  I EC  60793-2  as  appropriate.  

1 0  Packaging  

For hand l ing  and  sh ipping  of optical  fi bres,  the  packag ing  device  shal l  meet the  fol lowing  
requ irements :  

a)  wind ing  techn iques  shal l  enable  the  optical  fi bre  to  wi thstand  transport and  speci fied  
environmental  cond i tions;  

b)  the  poss ib i l i ty of measuring  the  d imensions,  transm ission  and  optical  characteristics  of the  
optical  fi bre  wi thout  removal  of the  fibre  from  the  packag ing  device  shal l  be  i nd icated ;  

c)  reel  d imensions  shal l  be  provided  to  the  customer;  

d )  on  request,  optical  fi bre  reel  hand l i ng  gu idel ines  can  be  provided ;  
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e)  materia l  safety and  d isposal  re lated  in formation  can  be  provided  upon  request.  
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