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ELECTRICAL INSTALLATIONS IN  SHIPS  –  

 
Part 376:  Cables  for control  and  instrumentation   

circui ts  1 50/250  V (300  V)  
 

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  Comm ittees.   

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

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  possible  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  60092-376  has  been  prepared  by subcommittee  1 8A:  E lectric  
cables  for sh ips  and  mobi le  and  fixed  offshore  un i ts,  of I EC techn ica l  comm ittee  1 8:  E lectrical  
i nsta l l ations  of sh ips  and  of mobi l e  and  fixed  offshore  un i ts.  

Th is  th i rd  ed i tion  of I EC 60092-376  cancels  and  replaces  the  second  ed i tion  publ ished  i n  
2003,  of wh ich  i t  consti tu tes  a  techn ical  revis ion .  

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

a)  new structure  i n  l i ne  wi th  I EC  60092-353  and  I EC  60092-354;  

b)  requ i rements  and  test methods  have  been  d i vided  i n  several  tables  for clari fication  
(enhanced  cold  properties,  o i l  res istance  or resistance  to  d ri l l ing  fl u ids)  and  have  been  
a l i gned  to  I EC  60092-350;  
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c)  the  new testi ng  methods  for fi re  res istant  cables  are  referenced  i n  th is  document.  

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

FDIS  Report  on  voti ng  

1 8A/404/FDIS  1 8A/409/RVD  

 

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/IEC  D i recti ves,  Part 2 .  

A l i st of a l l  parts  i n  the  I EC  60092  series,  publ ished  under the  general  ti tl e  Electrical 
installations in  ships,  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.  
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ELECTRICAL INSTALLATIONS IN  SHIPS  –  
 

Part 376:  Cables  for control  and  instrumentation   
circui ts  1 50/250  V (300  V)  

 
 
 

1  Scope and  object  

This  part of I EC 60092  is  appl icable  to  screened  and  unscreened  cables  for con trol  and  
i nstrumentation  ci rcu i ts  on  sh ips  and  offshore  un i ts.  The  cables  have  extruded  sol i d  insu lation  
wi th  a  vol tage  rati ng  of 1 50/250V (300V)  (see  Clause  4)  and  are  i n tended  for fixed  
i nsta l l ations.  

The  various  types  of cables  are  g i ven  in  C lause  5.  The  constructional  requ irements  and  test  
methods  are  a l i gned  wi th  those  i nd icated  in  I EC 60092-350,  un less  otherwise  speci fi ed  i n  th is  
document.  

The  obj ect  of th is  document i s  

– to  standard ise  cables  whose  safety and  re l iabi l i ty are  ensured  when  they are  instal led  i n  
accordance  wi th  the  requ i rements  of I EC  60092-352,  

– to  l ay down  standard  manufacturing  requ irements  and  characteristics  of such  cables  
d i rectl y or i nd i rectl y bearing  on  safety,  and  

– to  speci fy test methods  for checking  conform ity wi th  those  requ irements .  

2  Normative 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 ti on  
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 60050-461 ,  International Electrotechnical Vocabulary – Part 461 : Electric cables  

I EC 60092-350: 201 4,  Electrical installations in  ships – Part 350: General construction and test 
methods of power,  control and instrumentation cables for shipboard and offshore applications  

I EC 60092-352,  Electrical installations in  ships – Part 352: Choice and installation of electrical 
cables  

I EC 60092-360: 201 4,  Electrical installations in  ships – Part 360: Insulating and sheathing 
materials for shipboard and offshore units,  power,  control,  instrumentation and 
telecommunication cables  

I EC 60331 -1 ,  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  

I EC 60331 -2,  Tests for electric cables under fire conditions – Circuit integrity – 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  

I EC 60331 -21 ,  Tests for electric cables under fire conditions – Circuit integrity – Part 21 :  
Procedures and requirements – Cables of rated voltage up to and including 0, 6/1 , 0 kV 
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I EC 60332-1 -2 ,  Tests on electric and optical fibre cables under fire conditions – Part 1 -2: Test 
for vertical flame propagation  for a  single insulated wire or cable – Procedure for 1  kW pre-
mixed flame  

I EC  60332-3-22 ,  Tests on electric cables under fire conditions – Part 3-22: Test for vertical 
flame spread of vertically-mounted bunched wires or cables – Category A  

I EC  60445,  Basic and safety principles for man-machine interface,  marking and identification 
– Identification of equipment terminals,  conductor terminations and conductors  

I EC 60684-2,  Flexible  insulating sleeving – Part 2:  Methods of test  

I EC 60754-1 ,  Test on gases evolved during combustion of materials from cables –  Part 1 :  
Determination  of the halogen acid gas content  

I EC 60754-2,  Test on gases evolved during combustion of materials from cables –  Part 2:  
Determination  of acidity (by pH measurement)  and conductivity 

I EC 61 034-2,  Measurement of smoke density of cables burning under defined conditions – 
Part 2:  Test procedure and requirements  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  i n  I EC  60092-350  and  
IEC 60050-461  appl y.  

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 General  requirements  

4.1  Rated  vol tage  

The standard  method  of des ignating  the  rated  vol tages  of cables  covered  by th is  document 
shal l  take  the  form  Uo/U (Um ) ,  

where  

Uo  i s  the  rated  power-frequency vol tage  between  phase  conductor and  earth  or metal l ic  
screen ,  for wh ich  the  cable  i s  des igned ;  

U i s  the  rated  power-frequency vol tage  between  phase  conductors  for wh ich  the  cable  is  
des igned ;  

Um  i s  the  maximum  value  of the  "h ighest system  vol tage"  for wh ich  the  equ ipment 
( i nclud ing  cable)  may be  used  (see  I EC  60038).  

Al l  vol tages  are  g iven  as  RMS  values.  

The standard  rated  vol tages  Uo/U (Um )  of the  cables  cons idered  i n  th is  document are:  

Uo/U (Um )  =  1 50  V/250  V (300  V)  AC  

http://www.iso.org/obp
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For 1 50/250  (300)  V cables,  DC vol tage  up  to  a  maximum  of 1 , 5  times  the  AC  vol tage  may be  
used  provided  that the  vol tage  to  earth  does  not  exceed  250  V.  

NOTE  When  ci rcu i ts  are  to  be  suppl i ed  from  a  l ow impedance  source,  atten tion  i s  d rawn  to  I EC 60092-353  for 
600/1 000  V cables  havi ng  a  m in imum  conductor s i ze  of 1 , 5  mm 2 .  

4.2  Markings  

4.2. 1  Ind ication  of orig in  and  vol tage identi fication  

Cables  shal l  comply wi th  4 . 1 . 3  of I EC  60092-350:201 4  wi th  respect to:  

•  i nd ication  of ori g in ;  

•  rated  vol tage  and  cable  construction  (number of cores  and  cross  sectional  area  of the  
construction) ;  

•  con tinu i ty of marking ;  

•  durabi l i ty/leg ib i l i ty.  

4.2.2  Continu i ty of marking  

The marking  i s  deemed  to  be  con ti nuous  i f the  d i stance  between  the  end  of any marking  and  
the  beg inn ing  of the  next does  not  exceed  

•  550  mm  i f the  marking  is  on  the  ou ter surface  of the  cable ,  and  

•  275  mm  in  a l l  other cases.  

4.2.3  Core  identi fication  

4.2.3.1  General  

Cable  cores  shal l  be  cl earl y i den ti fi ed  by e i ther colours  or numbers.  

4.2.3.2  Coloured  cores  

The core  colours  shal l  be  i n  accordance wi th  I EC  60445.  

NOTE  Annex A g i ves  detai l s  of preferred  colour code.  

4.2.3.3  Numbered  cores  – mul ticore  cables  

I denti fication  shou ld  be  made  by inscription  of numbers  on  each  core  s tarti ng  from  the  centre  
beg inn ing  wi th  1  i n  accordance  wi th  Annex B.  

4.2.3.4  Un i t  i den ti fication  

When  requested  by the  purchaser,  i den ti fication  of the  i nd ividual  un i ts  of mu l ti un i t  cables  is  
perm i tted  by the  use  of tape(s)  marked  wi th  numbers.  

5 Constructional  requirements  

5.1  General  description  

5. 1 . 1  Overview 

Sh ipboard  and  offshore  cables  for fixed  i nstal l ations  shal l  be  s ing le  or mu l ticore  cables  
general l y constructed  as  fol l ows.  
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5. 1 .2  Unarmoured  single-  or double-sheathed  cable  

•  copper conductor,  see  5. 2;  

•  i nsu lation ,  see  5. 3 ;  

•  cabl ing  (for mu l ticore  cables),  see  5. 4 ;  

•  i nner covering  (optional ,  bu t mandatory when  a  braided  e lectrostatic screen ing  is  appl i ed  
over the  core  l ay-up) ,  see  5. 5;  

•  e lectrostatic screen ing  (optional ) ,  see  5. 6;  

•  i nner sheath  (optional ) ,  see  5. 7;  

•  ou ter sheath  appl ied  as  e i ther one  or two l ayer systems,  see  5 . 9 .  

5.1 .3  Armoured  s ing le-sheathed  cable  wi th  outer sheath  on ly  

•  copper conductor,  see  5. 2;  

•  i nsu lation ,  see  5. 3 ;  

•  cabl ing  (for mu l ticore  cables),  see  5 . 4 ;  

•  i nner covering  be low e lectrostatic  screen ing  (optional ,  bu t  mandatory when  a  bra ided  
e lectrostatic screen ing  is  appl i ed  over the  core  l ay-up),  see  5. 5 ;  

•  e lectrostatic screen ing  (optional ) ,  see  5. 6;  

•  i nner covering  (optional ,  bu t mandatory i n  case  of a  braid  armour of galvan ised  steel  wi res  
i n  wh ich  case  the  i nner covering  shal l  be  extruded ),  see  5. 5;  

•  bra id  armour,  see  5. 8;  

•  ou ter sheath  appl ied  as  e i ther one  or two l ayer systems,  see  5. 9.  

5. 1 .4  Armoured  double-sheathed  cable  wi th  inner and  outer sheath  on ly 

•  copper conductor,  see  5. 2;  

•  i nsu lation ,  see  5. 3 ;  

•  cabl ing  (for mu l ticore  cables),  see  5 . 4 ;  

•  i nner covering  (optional ,  bu t mandatory when  a  bra ided  e lectrostatic screen ing  i s  appl i ed  
over the  core  l ay-up) ,  see  5. 5;  

•  e lectrostatic screen ing  (optional ) ,  see  5. 6;  

•  i nner sheath ,  see  5. 7 ;  

•  bra id  armour,  see  5. 8;  

•  ou ter sheath  appl ied  as  e i ther one  or two l ayer systems,  see  5. 9.  

5. 1 .5  Armoured  s ing le-sheathed  cable  wi th  inner sheath  on ly 

•  copper conductor,  see  5. 2;  

•  i nsu lation ,  see  5. 3 ;  

•  cabl ing  (for mu l ticore  cables),  see  5 . 4 ;  

•  i nner covering  (optional ,  bu t mandatory when  a  bra ided  e lectrostatic screen ing  is  appl i ed  
over the  core  l ay-up) ,  see  5. 5;  

•  e lectrostatic screen ing  (optional ) ,  see  5. 6;  

•  i nner sheath ,  see  5. 7 ;  

•  bra id  armour,  see  5. 8.  

Cables  for i nstal l ation  i n  spaces  where  corrosion  can  occur,  for example  weather decks,  wet 
l ocations,  battery compartments,  refri geration  rooms,  shou ld  have  an  ou ter sheath  over the  
bra id ,  un less  the  braid  i tsel f i s  corros ion-res istan t.  
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5.2  Conductors  

The materia l ,  metal  coati ng ,  separator,  cl ass  and  form  of the  conductors  shal l  be  i n  
accordance  wi th  I EC 60092-350  and  shal l  be  ci rcu lar C lass  2  or C lass  5  constructions  of 
cross-sectional  area  0, 50  mm 2 ,  0 , 75  mm 2 ,  1 , 0  mm2 ,  1 , 5  mm 2  or 2 , 5  mm2 .  

NOTE  The  preferred  conductor s i zes  are  0 , 75  mm 2  and  1 , 5  mm 2 .  

Conductor res istance  shal l  be  i n  accordance wi th  Table  1 .  

Table  1  – E lectrical  resistance  of conductors  

 Maximum  DC  resistance for 
class  2  s trand ing  

Maximum  DC  resistance  for 
cl ass  5  stranding  

Nominal  cross-
section  

of plain  copper 
conductors   

of ti nned  copper 
conductors  

of plain  copper 
conductors   

of ti nned  copper 
conductors   

mm 2  Ω /km  at  20°C  Ω /km  at  20°C  Ω/km  at  20°C  Ω /km  at  20°C  

0 , 50  40, 4  41 , 6   41 , 4   42 , 5  

0 , 75  26, 0  26, 3   27, 6  28, 3  

1 , 00  1 9, 2  1 9, 3  20, 7  21 , 2  

1 , 50  1 2 , 8  1 2 , 9  1 4, 1  1 4 , 5  

2 , 50  7 , 86  8, 02  8 , 47  8, 71  

 

5.3  Insu lation  

5.3. 1  Material  

The i nsu lati ng  compounds  and  thei r designations  shal l  be  as  g i ven  i n  I EC  60092-360,  thus  
types  EPR,  HEPR,  XLPE,  HF  90  or S  95  shal l  be  used .  

The  i nsu lation  system  shal l  consist of one  of the  options  (a)  to  (c)  as  l i s ted  i n  
I EC 60092-350: 201 4,  4 . 3 . 1 .  

5.3.2  Appl ication  

The appl ication  shal l  be  as  deta i l ed  i n  I EC  60092-350:201 4,  4 . 3 . 2 .  

5.3.3  Th ickness  of i nsu lation  

The th ickness  of the  i nsu lation  shal l  be  as  speci fi ed  i n  Table  2  hereinafter and  meet the  
requ i rements  of I EC  60092-350: 201 4,  4 . 3. 3.  
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Table  2  – Insu lation  th ickness  

Nominal  cross-sectional   
area of conductor 

EPR 

HF  90  

S  95  

XLPE 

HEPR  

mm 2  mm  mm  

0, 50  0 , 6  0 , 4  

0 , 75  0 , 6  0 , 5  

1 , 0  0 , 6  0 , 5  

1 , 5  0 , 7  0 , 6  

2 , 5  0 , 7  0 , 6  

For cables  wh ich  i ncl ude  i norgan ic tape(s)  or varn i shed  g l ass  brai d  to  confer fi re  res i stance  ( l im i ted  ci rcu i t  
i n teg ri ty),  a l l  the  val ues  of i nsu lation  g i ven  i n  th i s  tabl e  shal l  be  i ncreased  by 0 , 20  mm  for subsequent  
consideration  i n  the  calcu l ation  of fi cti ti ous  d iameters.  

NOTE  For the  calcu l ation  of fi cti ti ous  d i ameters,  see  method  ou tl i ned  i n  Annex A and  Annex B  of I EC 60092-
350.  

 

5.4  Cabl ing  

5.4. 1  General  

Cores  of a  mu l ticore  cable  shal l  be  la id  up,  and  the  i n terstices  fi l l ed  i f necessary wi th  fi l lers ,  
i nner covering  or i nner sheath  (ou ter sheath  i n  the  case  of unarmoured  cables)  accord ing  to  
I EC 60092-350: 201 4,  4 . 5 .  

5.4.2  Core  assembly 

– Cores  l a i d  up  i n  concen tric l ayers,  unscreened ,  provided  wi th  an  optional  tape  wrapping ,  
fin ished  to  one  of the  constructions  deta i led  i n  5 . 1 . 2.  

– Cores  l a id  up  i n  concentric l ayers,  wi th  an  overal l  co l l ecti ve  screen  wi th  d ra in  wire,  wi th  an  
optional  tape  wrapping ,  fin ished  to  one  of the  constructions  detai led  i n  5. 1 . 3 ,  5 . 1 . 4  and  
5. 1 . 5.  

– Cores  twisted  together to  form  a  pai r,  trip le  or quad  un i t each  un i t being  i nd ividual l y 
screened  wi th  d rain  wi re  , then  cabled  together,  provided  wi th  an  optional  tape  wrapping  or 
optional  tape  screen ,  fin i shed  to  one  of the  constructions  deta i l ed  i n  5. 1 . 3,  5. 1 . 4  and  5. 1 . 5 .  

– Cores  twisted  to  form  a  pai r,  trip le  or quad  un i t,  these  unscreened  un i ts  cabled  together 
wi th  an  overal l  co l lecti ve  screen  wi th  d rain  wire,  provided  wi th  an  optional  tape  wrapping ,  
fin ished  to  one  of the  constructions  detai led  i n  5 . 1 . 3,  5 . 1 . 4  and  5 . 1 . 5.  

NOTE  A non -hygroscopic b i nder tape  or tapes  can  be  appl i ed  over each  l ayer.  

5.4.3  Forming  pair,  triple  or quad  un i ts  

I f the  pai r,  tri ple  or quad  un i ts  are  not i nd ividual l y screened  then  the  lay l ength  of the  cores,  in  
ad j acent un i ts ,  shal l  be  selected  so  as  to  reduce  i nductive  effects  and  cross-ta lk to  a  m in imum  
and  ensure  that the  cores  of the  pai r,  trip le  or quad  un i ts  do  not become d isassociated  by 
normal  hand l ing .  The  lay l ength  of the  cores  i nd ividual l y or col lecti ve l y screened  shal l  not  
exceed  1 20  mm  for s i zes  below 1 , 5  mm ²  and  1 50  mm  for s i zes  1 , 5  mm ²  and  above.  

NOTE  A non -hygroscopic b i nder tape  or tapes  can  be  appl i ed  over each  l ayer.  

5.4.4  F i l lers  

Use  of fi l l ers  is  perm i tted ,  as  necessary,  to  g i ve  the  completed  cable  a  substan tia l l y ci rcu lar 
cross  section .  When  used ,  they shal l  be  composed  of a  crossl i nked  or non  cross l i nked  
e lastomeric compound ,  a  thermoplastic compound  or natural  or syn thetic texti les.  The  fi l l ers  
shal l  be  non-hygroscopic  and  there  shal l  be  no  harmfu l  i n teractions  between  the  consti tuents  
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of the  fi l ler and  the  i nsu lation  and /or the  sheath  and  they shal l  be  capable  of being  removed  
wi thout damag ing  any other componen t i n  the  cable.  Al ternativel y,  i n tersti ti a l  fi l l ers  may be  
appl ied  i n tegra l l y wi th  the  sheath  of unarmoured  cables  or the  inner sheath  or i nner covering  
of meta l  armoured  cables.  

5.4.5  Number of cores,  pair,  triple  or quad  un i ts  

With in  practical  physica l  l im i ts  any number of cores,  pai rs ,  tri ples  or quads  can  be  l a id  up  to  
form  a  cable  assembly,  however Annex C  g ives  recommended  cable  assembl ies.  

5.5  Inner covering  

5.5. 1  General  

The i nner covering ,  i f any,  may be  extruded  (mandatory below galvan ized  steel  wi re  braid )  or 
l apped .  The  re levant materia l  and  characteristics  shal l  be  i n  accordance wi th  4. 6  of 
IEC 60092-350: 201 4.  

5.5.2  Th ickness  of i nner covering  

The values  of the  (approximate)  th ickness  of extruded  i nner covering  for the  calcu lation  of 
ficti ti ous  d iameters  are  g iven  in  Table  3 .  

Table  3  – Th ickness  of i nner covering  

Ficti tious  d iameter  
over l aid -up  cores  

Th ickness  of i nner covering   
(approximate  value)  

Above  Up to  and  i nclud ing  Extruded  Lapped  

mm  mm  mm  mm  

-  25  1 , 0  0 , 1  

25  35  1 , 2  0 , 1  

35  45  1 , 4  0 , 1  

45  60  1 , 6  0 , 1  

60  -  1 , 8  0 , 1  

NOTE  For the  calcu l ati on  of fi cti ti ous  d iameter,  see  Annex A and  Annex C  of I EC 60092-350.  

 

5.6  Screen  

5.6. 1  Ind ividual  screen  

5.6. 1 . 1  General  

The screen ,  i f any,  shal l  be  ind ividual l y metal l ic screen  of pa ir,  trip le  or quad .  I t  sha l l  be  i n  
accordance  wi th  I EC 60092-350: 201 4,  4 . 4 . 2 ,  and  shal l  cons ist of one  or more  tapes,  a  bra id  
or a  combination  of a  braid  wi th  tape.  

5.6. 1 .2  Metal /polymer tape  

The  lam inated  e lectrostatic screen ing  tape  shal l  be  appl ied  wi th  the  metal l i c  s i de  i n  e lectrical  
con tact wi th  a  d ra in  wire.  The  m in imum  overlap  of the  lam inated  tape  shal l  be  25  %  of i ts  total  
wid th ,  to  ensure  coverage i n  case  of bend ing  the  cable.  The  l am inated  tape  shal l  be  ei ther 
a lum in ium  bonded  to  pol ymeric materia l  having  a  m in imum  th ickness  of a lum in ium  of 
0, 008  mm  and  a  m in imum  th ickness  of pol ymer of 0 , 01 0  mm ,  or copper bonded  to  pol ymer 
having  a  m in imum  th ickness  of copper of 0 , 01 8  mm  and  a  m in imum  th ickness  of pol ymer of 
0, 023  mm .  
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The  d rain  wi re  shal l  be  composed  of a  number of strands  of ti nned  annealed  copper wi res  i n  
the  case  of a lum in ium  lam inate  tape  and  ei ther p lain  or t i nned  annealed  copper wires  i n  the  
case  of copper l am inate  tape.  The  d rain  wi re  shal l  have  a  maximum  resistance  i n  accordance  
wi th  Table  4 .  

5.6. 1 .3  Braided  screen  

When  an  i nd ividual  bra ided  screened  pa ir,  tri p le  or quad  construction  is  requ ired ,  each  pai r,  
tri p le  or quad  shal l  have  a  non-hygroscopic separator tape  appl ied  over the  cores  and  under 
the  braid .  The  nom inal  overlap  shal l  not be  l ess  than  25  %.  

The  braid  shal l  be  e i ther p la in  or metal  coated  copper wi res;  the  m in imum  d iameter of the  
bra id  wi re  shal l  be  

•  0 , 1 5  mm  for ficti tious  cable  d iameters  under the  braid  less  than  or equal  to  9  mm ,  and  

•  0 , 2  mm  for ficti ti ous  cable  d iameters  under the  braid  greater than  9  mm.  

Jo in ts  i n  the  braid ing  wi res  shal l  be  soldered ,  twisted  or woven  i n  and  the  complete  braid  sha l l  
not be  welded .  The  bra id  shal l  be  even ly appl i ed .  

The  "fi l l i ng  factor"  F of the  braid  shal l  be  not l ess  than  0 , 6  when  calcu lated  i n  accordance  wi th  

the  a l ternative  method  g i ven  in  I EC 60092-350.  

NOTE  The  percent coverage  K =  (2F – F2 )  ×  1 00  

The ficti tious  d iameter under the  braid  i s  ca lcu lated  by the  method  described  i n  Annex A of 
I EC 60092-350: 201 4.  

When  requ ired ,  to  a id  term ination ,  a  d ra in  wire  may be  appl ied  under and  in  d i rect contact 
wi th  the  braid  screen .  The  d rain  wi re  shal l  be  composed  of a  number of strands  of ti nned  or 
p la in  annealed  copper wi res.  The  dra in  wi re  shal l  have  a  maximum  resistance  i n  accordance  
wi th  Table  4 .  

Table  4  – Requi rements  of drain  wire  

Nominal  area  of core  conductor Maximum  drain  wi re  resistance  

mm 2  Ω /km  

0, 50  61 , 2  

0 , 75  42 , 5  

1 , 0  28, 3  

1 , 5  28, 3  

2 , 5  21 , 2  

 

Polymer tape  of e i ther 0 , 023  mm  or 0 , 050  mm  nom inal  th ickness  shal l  be  appl ied  over the  
screen  wi th  a  m in imum  overlap  of 20  %  of i ts  tota l  wid th .  

5.6.2  Col lective  electrostatic screen  

5.6.2 . 1  Metal /polymer tape  

When  col l ecti ve l y screened  constructions  are  requ ired ,  a  lam inated  e lectrostatic screen ing  
tape  shal l  be  appl i ed  wi th  the  metal l ic  s i de  i n  e lectrica l  con tact wi th  the  d rain  wi re.  The  
m in imum  overlap  of the  l am inated  tape  shal l  be  25  %  of i ts  tota l  wid th .  

The  l am inated  tape  shal l  be  e i ther al um in ium  bonded  to  pol ymer having  a  m in imum  th ickness  
of a l um in ium  of 0 , 008  mm  and  a  m in imum  th ickness  of pol ymer of 0 , 01 0  mm,  or copper 
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bonded  to  pol ymer having  a  m in imum  th ickness  of copper of 0 , 01 8  mm  and  a  m in imum  
th ickness  of pol ymer of 0 , 023  mm .  

The  drain  wi re  shal l  be  composed  of a  number of strands  of ti nned  annealed  copper wi res  i n  
the  case  of a l um in ium  lam inate  tape  and  e i ther p la in  or ti nned  annealed  copper wires  i n  the  
case  of copper l am inate  tape.  The  d rain  wi re  shal l  have  a  maximum  resistance  i n  accordance  
wi th  Table  4 .  

Al ternativel y a  braid  screen  may be  appl ied .  

5.6.2 .2  Braided  screen  

The  braid  sha l l  be  e i ther p la in  or metal  coated  copper wi res;  the  nom inal  d iameter of the  braid  
wi re  shal l  be  

•  0 , 1 5  mm  for ficti tious  cable  d iameters  under the  braid  less  than  or equal  to  9  mm,  and  

•  0 , 2  mm  for ficti tious  cable  d iameters  under the  bra id  greater than  9  mm .  

Jo in ts  i n  the  bra id ing  wi res  shal l  be  soldered ,  twisted  or woven  i n  and  the  complete  braid  sha l l  
not be  welded .  The  bra id  shal l  be  even l y appl ied .  

The  "fi l l i ng  factor"  F of the  braid  shal l  be  not l ess  than  0 , 6  when  calcu lated  i n  accordance  wi th  

the  a l ternative  method  g i ven  in  I EC 60092-350.  

NOTE  The  percent coverage  K =  (2F – F2 )  ×  1 00  

The ficti tious  d iameter under the  braid  i s  ca lcu lated  by the  method  described  i n  Annex A of 
I EC 60092-350.  

When  requ i red  to  a id  term ination ,  a  d rain  wi re  may be  appl ied  under and  i n  d i rect contact wi th  
the  braid  screen .  The  dra in  wire  shal l  be  composed  of a  number of strands  of tinned  or p l a in  
annealed  copper wires.  The  dra in  wi re  shal l  have  a  maximum  resistance  in  accordance  wi th  
Table  4 .  

I n  the  case  of meta l  armour cons isting  of copper braid  meta l  armour,  th is  may a lso  provide  
the  function  of a  col lecti ve  screen .  

5.6.2 .3  Appl ication  

The screen ,  i f any,  shal l  be  appl ied  over the  i nner covering  in  case  of a  bra ided  or a  
metal /pol ymer tape  screen  (see  5. 1 . 3 ,  5. 1 . 4  and  5. 1 . 5).  

5.7  Inner sheath  

5.7. 1  Material  

The i nner sheath ing  compound  and  i ts  des ignation  shal l  be  one  of those  g iven  i n  Tables  5  or 
7  of I EC 60092-360.  

5.7.2  Appl ication  

The appl ication  shal l  be  as  deta i l ed  i n  I EC  60092-350:201 4,  4 . 7 . 2 .  

5.7.3  Th ickness  of i nner sheath  

The th ickness  of the  i nner sheath  i s  g iven  as  a  function  of the  i n ternal  d iameter of the  sheath  
under consideration ,  the  fi cti ti ous  d iameter being  ca lcu lated  by the  method  i n  
IEC 60092-350: 201 4,  Annex A and  Annex C.  
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The  formu la  is  the  fol l owing :  

a)  for unarmoured  double  sheathed  cables  (see  5 . 1 . 2) :  

t1  =  0 , 025  D  +  0 , 6  mm  wi th  a  m in imum  th ickness  of 0 , 8  mm ;  

– where  D  i s  the  ficti ti ous  d iameter under the  i nner sheath  

b)  for armoured  cables  (see  5. 1 . 4  and  5 . 1 . 5) :  

t1  =  0 , 04  D  +  0 , 8  mm  wi th  a  m in imum  th ickness  of 1 , 0  mm;  

– where  D  i s  the  ficti ti ous  d iameter under the  i nner sheath .  

The  th ickness  at any poin t shal l  satisfy the  prescriptions  g iven  i n  4 . 7. 3  of I EC  60092-
350:201 4.  

5.8  Braid  armour 

5.8. 1  General  

I n  th is  document,  on l y metal  braid  armours  are  speci fi ed ,  the  bra id  wi res  being  of copper 
(p la in  or t i nned),  copper a l l oy (p la in  or ti nned)  or zi nc coated  (ga lvan ized )  steel .  

Jo in ts  i n  the  bra id ing  wi res  shal l  be  soldered ,  twisted  or woven-in  and  the  complete  bra id  
shal l  not  be  j o i n ted .  The  braid  sha l l  be  even l y appl ied .  

The  armour may serve  as  a  col l ecti ve  metal l ic  screen  (see  5. 6) .  

NOTE  I n  some  coun tri es,  the  use  of an  armour as  an  earth ing  co l l ecti ve  metal l i c  screen  i s  proh ib i ted  for l egal  
reasons.  

5.8.2  Braid  wire  d iameter 

I rrespective  of the  metal  used ,  the  nom inal  d iameter of the  bra id  wire  shal l  be  

– 0 , 2  mm ,  as  a  m in imum ,  for cables  having  ficti tious  d iameter under the  bra id  l ess  than  or 
equal  to  1 0  mm,  

– 0, 3  mm,  as  a  m in imum,  for cables  having  ficti tious  d iameter under the  bra id  l arger than  
1 0  mm  and  l ess  than  or equal  to  30  mm,  and  

– 0, 4  mm,  as  a  m in imum,  for cables  having  ficti ti ous  d iameter under the  braid  l arger than  
30  mm .  

5.8.3  Coverage  densi ty 

The  coverage dens i ty of the  braid  sha l l  be  in  accordance  wi th  I EC  60092-350: 201 4,  4 . 8. 2.  

NOTE  I n  case  the  a l ternati ve  method  i n  accordance  wi th  I EC 60092-350: 201 4,  4 . 8. 2  i s  used  to  eval uate  the  
coverage  densi ty,  the  mean  d iameter of the  braid  to  be  used  i s  the  fi cti ti ous  d iameter u nder the  brai d  p l us  two  
times  the  nom inal  d i ameter of the  brai d i ng  wi res.  

5.8.4  Appl ication  of the  armour 

The armour shal l  be  appl i ed  i n  such  a  way that i t  shal l  ne i ther adhere  to  the  inner covering  or 
i nner sheath  nor to  the  ou ter sheath .  

5.9  Outer sheath  

5.9. 1  Material  

The ou ter sheath ing  compound  and  i ts  designation  shal l  be  one  of those  g i ven  i n  
I EC 60092-360.  
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5.9.2  Appl ication  

The appl ication  shal l  be  as  detai l ed  i n  I EC  60092-350:201 4,  4 . 9 . 2 .  

5.9.3  Th ickness  of outer sheath  

The th ickness  of ou ter sheath  is  g i ven  as  a  function  of the  i n ternal  d iameter of the  sheath  
under consideration ,  the  ficti ti ous  d iameter be ing  ca lcu lated  by the  method  i n  
I EC 60092-350: 201 4,  Annex A and  Annex C.  

The  formu la  i s  the  fol lowing :  

c)  for unarmoured  or armoured  s ing le-sheathed  cables  (see  5. 1 . 2  and  5. 1 . 3) :  

t1  =  0 , 04  D  +  0 , 8  mm  wi th  a  m in imum  th ickness  of 1 , 0  mm  

where  D  i s  the  ficti ti ous  d iameter under the  sheath  

d )  for unarmoured  double-sheathed  cables  (see  5. 1 . 2):  

t2  =  0, 025  D  +  0 , 9  mm,  wi th  a  m in imum  th ickness  of 1 , 0  mm  

e)  for armoured  double-sheathed  cables  (see  5. 1 . 4) :  

t2  =  0 , 025  D  +  0 , 6  mm ,  wi th  a  m in imum  th ickness  of 0 , 8  mm  

The  th ickness  at any poin t shal l  satisfy the  prescriptions  g i ven  i n  4 . 9. 3  of I EC  60092-
350:201 4.  

5.9.4  Colour of outer sheath  

The outer sheath  shal l  be  coloured  b lack or grey,  or,  for fi re  res istan t cables  orange,  un less  
otherwise  speci fied  by the  purchaser at  the  time of ordering .  

6 Tests  – methods  and  requirements  

The tests  shal l  be  carried  ou t accord ing  to  Table  5  to  Table  9  where  appl icable .  
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Table  5  – Tests  appl icable  to  al l  cables  

Test  Appl icabi l i ty 
– al l  types  of 
cable  un less  
otherwise  
stated  

Status  Method  – 
clause number 

g iven  in  
IEC  60092-
350: 201 4  

Requ i rement – as  i n  
IEC  60092-350  un less  

otherwise  s tated  

Measurement of 
e l ectri cal  res i stance  of 
conductors  and  d rain  
wi res  

 Rou ti ne  5. 2 . 2  Table  1  

Vol tage  test   Rou ti ne  5. 2 . 3  -  

Vol tage  test  on  sheath  Armoured  
cables  

Rou ti ne  5. 2 . 3. 4  -  

I nsu lation  res i stance  test   Sample  6 . 9  -  

I nsu lation  res i stance  
constant  test  

 Type  7. 2 . 1  I EC 60092-360: 201 4,  
Table  3  

Screen  i nsu lati on  
res i stance,  the  i nsu l ation  
res i stance  between  
i nd i vi dual l y screened  pai r 
tri p l e  or quad  un i ts  and  
any co l l ecti ve  screen ing  

 Sample  6 . 9  ≥  1  MΩ⋅km  

The  i nsu lati on  res i stance  
between  any screen  and  
the  armour for armoured  
cables  

 Sample  6 . 9  ≥  0 , 25  MΩ⋅km  

Conductor exam ination   Sample  and  
Type  

6. 4  -  

Check of cabl e  
d imensions  

 Sample  and  
Type  

  

– Th ickness  of 
i nsu l ati on  

  
6 . 5  and  8 . 2  -  

– Th ickness  of non -
metal l i c  sheaths  
(excl ud i ng  i nner 
coverings)  

  

6 . 6  and  8 . 3  -  

– External  d i ameter   6 . 7  -  

Hot  set  test   HEPR,  EPR,  
XLPE,  HF  90,  
S  95  
i nsu lati ons  and  
SH ,  SE ,  SHF2  
sheaths  

Sample   6 . 8   I EC  60092-360  

Coverage  densi ty of 
bra id  

Braid  
armoured  
cables  and/or 
bra i d  screened  
cable  

Type  4 . 8. 2   

I nsu lation  res i stance  
measurement at  
maximum  rated  
temperatu re  

 Type  7. 2 . 2  I EC 60092-360  

Mutual  capaci tance   Type  7. 5  -  

I nductance to  res i stance  
ratio  

 Type  7. 6  -  

Mechan ica l  properti es  of 
i nsu lati on  before  and  
after agei ng   

 Type  8. 4  I EC 60092-360  

Mechan ica l  properti es  of 
sheath  before  and  after 
agei ng   

 Type  8. 5  I EC 60092-360  
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Test  Appl icabi l i ty 
– al l  types  of 
cable  un less  
otherwise  
stated  

Status  Method  – 
clause number 

g iven  in  
IEC  60092-
350: 201 4  

Requ i rement – as  i n  
IEC  60092-350  un less  

otherwise  s tated  

Add i ti onal  agei ng  
compatibi l i ty test  

 Type  8. 6  I EC 60092-360  

Loss  of mass  test   PVC ST2  
sheath   

Type  8. 7  I EC 60092-360  

Behaviour at  h i gh  
temperatu re  

PVC ST2  and  
SHF1  sheaths  

Type  8. 8  I EC 60092-360  

Behaviour at  l ow 
temperatu res  

PVC ST2,  
SHF1  and  
SHF2  sheaths  

Type  8. 9  I EC 60092-360  

Test for coati ng  of 
copper wi res  

 Type  8. 1 1   

Galvan i zi ng  test   Type  8. 1 2   

Res istance to  cracking  
heat shock 

PVC ST2  and  
SHF1  sheaths  

Type  8. 1 3  I EC 60092-360  

Ozone  res istance  HEPR,  EPR,  
HF90  
i nsu lati ons  and  
SH ,  SE ,  SHF2  
sheaths  

Type  8. 1 4  I EC 60092-360  

Hot  o i l  immersion  SE,  SH  and  
SHF2  sheaths  

Type  8. 1 5. 1  I EC 60092-360  

F i re-retardant tests:  
I EC 60332-1 -2  and  
I EC 60332-3-22  

 Type  8 . 1 7. 1  

8 . 1 7. 2  

I EC 60332-1 -2  and  
I EC 60332-3-22  i n  wh ich  
case  cables  shal l  be  
i nstal l ed  i n  touch ing  
confi gu rati on  on  the  fron t  of 
the  l adder.  

Determ ination  of 
hardness  

HEPR 
i nsu lati on  

Type  8. 1 8  I EC 60092-360  

Determ ination  of 
modu lus  of e l asti ci ty  

HEPR 
i nsu lati on  

Type  8. 1 9  I EC 60092-360  

Durabi l i ty of marking   Type  8. 20  The  marking  shal l  remain  
l eg i ble  fol l owing  the  test  as  
g i ven  i n  8 . 20  of 
I EC 60092-350: 201 4.  

 

Table  6  – Add itional  tests  requ ired  for halogen-free  cables  

Test  Status  Method  – clause 
number g iven  i n  

IEC  60092-
350: 201 4  

Requ i rement – as  i n  IEC  60092-350  
un less  otherwise  stated  

Acid  gas  em iss ion  Type  8. 1 7. 4  I EC 60754-1  

pH  and  conducti vi ty  Type  8. 1 7. 5  I EC 60754-2  

F l uori ne  con tent  test  Type  8. 1 7. 6  I EC 60684-2  
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Table  7  – Add i tional  test requ ired  for low smoke cables  

Test  Status  Method  – clause 
number g iven  in  

IEC  60092-350: 201 4  

Requ i rement – as  i n  IEC  60092-
350  un less  otherwise  stated  

Smoke em iss ion  test  for cables  
i nsu lated  and  sheathed  wi th  
halogen-free  materi al s .  When  
tested  accord ing  to  I EC 61 034-
2  

Type  8. 1 7. 3  The  test  i s  sati sfactory for the  
fi n i shed  cables  i f the  l evel s  of l i gh t  
transm i ttance  exceeds  60  %  
th roughout  the  test   

NOTE  The  smoke  em iss ion  test  i s  i n  general  appl i cabl e  to  halogen-free  cables.  See  a l so   
Table  6 .  

 

Table  8  – Add itional  tests  requ ired  for fi re  resistant  cables  

Test  Status  Method  – cl ause  number 
g iven  i n  IEC  60092-

350: 201 4  

Requ i rement – as  i n  
IEC  60092-350  un less  

otherwise  s tated  

Test  for fi re  res i stance  
( l im i ted  ci rcu i t  i n tegri ty)  

Type  8 . 1 7. 7  The  test  shal l  be  carried  
ou t  i n  accordance  wi th  
I EC 60331 -21  or 
I EC 60331 -1  or 
I EC 60331 -2  and  the  
m in imum  time  to  fai l u re  
shal l  be  90  m in  

NOTE  The test  apparatus  for the  test  procedu re  defi ned  i n  I EC  60331 -21  i s  detai l ed  i n  I EC  60331 -1 1 .  

 

Table  9  – Add itional  tests  requ ired  for specific  performances  

Test  Status  Method  – clause 
number g iven  in  

IEC  60092-350: 201 4  

Requ i rement – as  i n  
IEC  60092-350  un less  

otherwise  stated  

Special  test  for l ow 
temperatu re  behavi ou r 

Type  8 . 1 0   

Enhanced  hot  o i l  
immers ion  

Type  8 . 1 5. 2  I EC 60092-360  

Dri l l i ng  fl u i d  test  Type  8 . 1 6  I EC 60092-360  
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Annex A 
(informative)  

 
Core  identi fication  

An  example  of the  preferred  colour code  for s ing le  un i t  cables  i s  g i ven  in  Table  A. 1 .  I n  the  
case  of mu l ti un i t cables,  the  add i ti onal  i den ti fication  of the  same number pri n ted  on  the  
i nsu lation  of each  core  wi th in  the  same un i t i s  a lso  requ i red .  

For arrangement,  appearance,  spacing  and  d imensions  of the  marks,  see  Annex B .  

Table  A. 1  – Preferred  colour code  for s ing le  un i t  cables  

Uni t  el ement  Wire  a  Wi re  b  Wi re  c  Wi re  d  

Pai r u n i t  B l ack or b l ue  Wh i te  -  -  

Tripl e  un i t  B l ack or b l ue  Wh i te  Red  -  

Quad  un i t  B l ack or b l ue  Wh i te  Red  B l ue  or b l ack  

Other su i tabl e  colour codes  may be  suppl i ed  by agreement between  the  purchaser and  suppl i er.  
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Annex B  
(informative)  

 
Identification  of cores  of mul ticore cables  

B.1  Inscription  

The inscription  shou ld  be  composed  of marks  at  regu lar i n tervals  along  the  enti re  l eng th  of 
core  and  comprised  of 

f)  a  reference  number i n  Arabic  numerals ,  and  

g )  a  dash  wh ich  underl ines  th is  reference number and  ind icates  the  d i rection  i n  wh ich  the  
number must be  read .  

B.2  Arrangement of the marks  

Two consecutive  marks  shou ld  a lways  be  p laced  ups ide  down  i n  re lation  to  one  another.  The  
arrangement of the  marks  is  shown  in  F igure  B. 1 .  

 

Key 

Refer to  Table  B . 1 .  

Figure B. 1  – Arrangement of the  marks  

When  the  reference cons ists  of a  s i ng le  numeral ,  the  dash  is  pl aced  under i t;  i f the  reference  
number consists  of two  numerals ,  these  are  d isposed  one  below the  other and  the  dash  is  
p laced  underneath  the  lower numeral .  

B.3  Spacing  and  d imensions  of the marks  

The d imensions  of the  marks  and  the  spacing  are  g i ven  i n  Table  B. 1 .  
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Table  B . 1  – Dimensions  of the  marks  

Nominal  d iameter,  D,  of the  core  

mm 
e
1  h  i d 

D  ≤  2 , 4  0 , 6  mm  2 , 3  mm  2  mm  50  mm  

2 , 4  <  D  ≤  5  1 , 2  mm  3, 2  mm  3  mm  50  mm  

Key 

D  =  nom inal  d i ameter of the  core;  

e  =  m in imum  wid th  of a  mark;  

h  =  m in imum  heigh t  of a  numeral ;  

i  =   approximate  i n terval ,  i n  a  mark,  between  two consecu ti ve   numeral s ,  as  we l l  as  between  numeral  and  
dash ;  

d  =  maximum  i n terval  between  two  consecuti ve  marks.  

1  When  the  numeral  i s  1 ,  the  m in imum  wid th  i s  equal  to  hal f the  d imension  g i ven  i n  th i s  table.  

 

B.4 Appearance of inscription  

The i nscription  shou ld  be  leg ib le  and  of a  colour wh ich  contrasts  wi th  that  of the  core.  Al l  the  
marks  of the  cores  in  mu l ticore  cable  shal l  be  of the  same colour.  
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Annex C  
(informative)  

 
Number of cores,  pair,  triple  or quad  uni ts  

C.1  Number of cores  

I t  i s  recommended  that  the  number of cores  shou ld  be  selected  from  one  of the  fol l owing :  

2 ,  4 ,  7 ,  1 2 ,  1 9,  27,  37.  

C.2  Number of pair,  triple  or quad  uni ts  

I t  i s  recommended  that the  number of pai r un i ts  shou ld  be  selected  from  one  of the  fol lowing :  

1 ,  2 ,  4 ,  7 ,  1 0 ,  1 4 ,  1 9,  27,  37.  

Due  to  d i fficu l ti es  in  manufacture,  2-pair screened  or non-screened  cables  are  not 
recommended .  The  use  of e i ther a  quad  or a  3 -pai r cable  is  preferred .  

When  a  quad  i s  used  to  substi tu te  a  2-pai r,  core  d iametrica l l y opposed  shou ld  be  taken .  

I t  i s  recommended  that the  number of tri p le  un i ts  shou ld  be  selected  from  one  of the  fol l owing :  

1 ,  2 ,  4 ,  7 ,  1 0 .  

Due  to  d i fficu l ties  i n  manufacture,  2- trip le  screened  or non-screened  cables  are  not  
recommended .  The  use  of a  3-trip le  cable  is  preferred .  

I t  i s  recommended  that the  number of quad  un i ts  shou ld  be  selected  from  one  of the  fol lowing :  

1 ,  3 ,  7 .  

Due  to  d i fficu l ti es  i n  manufacture,  2 -quad  screened  or non-screened  cables  are  not 
recommended .  The  use  of a  3-quad  cable  i s  preferred .  
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I EC 60331 -1 1 ,  Tests for electric cables under fire conditions – Circuit integrity – Part 11 :  
Apparatus – Fire alone at a  flame temperature of at least 750°C  

I EC  61 034-1 ,  Measurement of smoke density of cables burning under defined conditions – 
Part 1 :  Test apparatus  

I EC 61 892-4,  Mobile  and fixed offshore units – Electrical installations – Part 4:  Cables 
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