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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
 

____________ 
 

RADIO FREQUENCY CABLES –  
 

Part 0-1: Guidelines to the design of detail specifications –  
Coaxial cables 

 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

DISCLAIMER 
This Consolidated version is not an official IEC Standard and has been prepared for 
user convenience. Only the current versions of the standard and its amendment(s) 
are to be considered the official documents. 

This Consolidated version of IEC 60096-0-1 bears the edition number 3.1. It consists of 
the third edition (2012-10) [documents 46A/1043/FDIS and 46A/1064/RVD] and its 
amendment 1 (2017-01) [documents 46A/1317/FDIS and 46A/1321/RVD]. The technical 
content is identical to the base edition and its amendment. 

In this Redline version, a vertical line in the margin shows where the technical content 
is modified by amendment 1. Additions are in green text, deletions are in strikethrough 
red text. A separate Final version with all changes accepted is available in this 
publication. 
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International standard IEC 60096-0-1 has been prepared by subcommittee 46A: Coaxial 
cables, of IEC technical committee 46: Cables, wires, waveguides, R.F. connectors, R.F. and 
microwave passive components and accessories. 

This third edition constitutes a technical revision. 

The significant changes with respect to the previous edition are as follows: 

– tables of material constants and factors and have been updated, different equations have  
been updated and corrected; 

– a subclause dealing with the calculation of “Current carrying capacity of coaxial cables” 
has been added as Subclause 7.7. 

A list of all the parts in the IEC 60096 series, published under the general title Radio 
frequency cables, can be found on the IEC website. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of the base publication and its amendment will 
remain unchanged until the stability date indicated on the IEC web site under 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the 
publication will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct 
understanding of its contents. Users should therefore print this document using a 
colour printer. 

 

Full document details: IEC 60096-0-1-2017

http://avadocuments2026.com/doc/iec-60096-0-1-2017
http://avadocuments2026.com/doc/iec-60096-0-1-2017


 – 6 – IEC 60096-0-1:2012+AMD1:2017 CSV 
  © IEC 2017 

 
 

 
 

 
 

 

RADIO FREQUENCY CABLES –  
 

Part 0-1: Guidelines to the design of detail specifications –  
Coaxial cables 

 
 
 

1 Scope 

This part of IEC 60096 provides guidance for the design of radio frequency coaxial cables 
with braid, metallic tapes or tubular outer conductors. 

2 Normative references 

Void. 

3 Symbols and numbering 

3.1 Register of symbols used 
Symbol Designation Unit 
α Total attenuation per unit length, 20 °C .............................................   dB/100 m 
αT Total attenuation per unit length, T ≠ 20 °C .......................................   dB/100 m 
αx Attenuation due to element x, 20 °C ..................................................   dB/100 m 
βx Braid angle of element x ...................................................................   ° (degree) 
γx Density of the material of element x ..................................................   g/cm3 
δx Loss angle of the material of element x .............................................   rad 
ex Relative dielectric permittivity of the material of element x ................   – 
χx Conductivity of the material of element x, 20 °C ................................   m/Ωmm2 
σx Thermal resistivity of the material of element x .................................   K⋅m/W 
Bx Braid coverage concerning element x................................................   – 
co Velocity of propagation in free space ................................................   m/s 
C  Dielectric diameter  mm 
Cx Capacitance of element x, per unit length .........................................   pF/m 
dx Diameter of individual wires of element x ..........................................   mm 
Dx Outer diameter of element x ..............................................................   mm 
Dxe Electrical effective diameter of element x ..........................................   mm 
Dxm Mean diameter of element x ..............................................................   mm 
D Sheath diameter  mm 
Ds  Outer conductor diameter  mm 
d   Center conductor diameter  mm 
E2 Maximum permissible voltage gradient of dielectric (peak value).......   kV/mm 
ε   Surface emissivity (sheathed=0,95, bare=0,35)  
f Frequency .........................................................................................   MHz 
hx Coating thickness concerning element x ...........................................   mm 
I Current carrying capacity (Amperes)  
kx , kxy Calculation factors according to Tables 1 and 2 ................................   – 
Lx Braid lay length concerning element x ...............................................   mm 
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Symbol Designation Unit 
ln          Natural logarithm  
m Total weight of cable per unit length ..................................................   g/m 
mx Weight of element x ..........................................................................   g/m 
N1 Number of stranded wires of inner conductors ..................................   – 
Nx Number of wires to each spindle concerning braid x ..........................   – 
n   Number of cables  
nx Number of spindles in the braid concerning element x ......................   – 
P40 Maximum permissible input power, ambient temperature 40 °C .........   W 
Pi   Thermal resistivity of the dielectric material, Typically =  

13,0 K·m/W for both foam, 
disc and air dielectrics 

 

Pj  Thermal resistivity of the sheath material, 
Typically = 3,5 K·m/W for polyethylene  
Typically = 7,0 K·m/W for polyvinylchloride (PVC) sheaths 

 

PT Maximum permissible input power, ambient temperature T ≠ 40 °C ...   W 
Pd Maximum permissible dissipation power per unit length ....................   W/m 
qx Filling factor of braid concerning element x .......................................   – 
Rx DC resistance of conductive element x, per unit length .....................   Ω/m 
 and insulation resistance of insulating element x respectively ...........   MΩ·km 
Ric   Inner conductor resistance Ω/m at ta 
Rictc  Inner conductor resistance at conductor operating temperature (tc)  
Roc Outer conductor resistance  Ω/m at ta 
Roctc  Outer conductor resistance at conductor operating temperature (tc)  
Reoc  Increase in Ric due to effect of outer conductor  
Rth    Total thermal resistance of circuit  K.m/W 
Ri  Thermal resistance of dielectric  K.m/W 
Rj    Thermal resistance of sheath  K.m/W 
sx Nominal thickness of element x .........................................................   mm 
sxmin. Minimal thickness of element x .........................................................   mm 
Tx Temperature of element x .................................................................   °C 
Ta Ambient temperature.........................................................................   °C 
tc Conductor operating temperature °C 
ta   Ambient temperature  °C 
ts   Cable surface temperature °C 
Ut Test voltage (40 Hz - 60 Hz), rounded r.m.s. value ...........................   kV 
Utc Test voltage (40 Hz - 60 Hz), rounded r.m.s. value ...........................   kV 
Ud Discharge test voltage, r.m.s. value ..................................................   kV 
Uo Maximum permissible operating voltage, rounded r.m.s. value ..........   kV 
Uoc Maximum permissible operating voltage, calculated r.m.s. value .......   kV 
νr Velocity ratio .....................................................................................   – 
zo Characteristic impedance, nominal value ..........................................   Ω 
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3.2 Numbering of construction elements 

Numbering of construction elements in the following tables are as follows: 

1 Inner conductor 
2 Dielectric 
3 Outer conductor 
4 Sheath 
5 Medium between outer conductor and screen 
6 Screen 
7 Medium between first and second screen 
8 Second screen 
etc. 
 

Examples of use of kx factor are given in Table 1. 

Table 1 – Example of use of kx factor 

Symbol Designation Unit 

k2 Factor dependent on inner conductor concerning the 
voltage gradient in the dielectric – 

k4 Thermal dissipation constant of sheath surface in air W/m2K1,25 

 

Examples of use of kxy factor are given in Table 2. 

Table 2 – Example of use of kxy factor 

Factor 
Construction element 

concerned 

1 3 6 8 

Coating factor k1c k3c   

Stranding or braiding factor:     

–  concerning attenuation k1a k3a   

–  concerning d.c. resistance and weight k1r k3r k6r k8r 

Ratio between overall diameter and diameter of 
individual wires k1d    

Effective diameter factor concerning characteristic 
impedance k1z    
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4.2 Tables of material constants relating to conductors 

Material constants relating to conductors are given in Tables 4 to 7. 

Table 4 – Conductivity (at 20 °C) and density 

Conductor Symbols Unit Value Symbols Unit Value 

Copper χ1, χ3, χ6 m/Ωmm2 58 γ1, γ3, γ6 g/cm3  8,9 

Aluminium   35    2,7 

Tin   8,3    7,3 

Silver   61   10,5 

Copper clad steel 30 %   17,4 a    8,15 

Copper clad steel 40 %   23,2 a    8,20 
a  For calculation of d.c. resistance only. 

 

Table 5 – Coating factor a 

Conductor Symbol Value 

Bare copper wire 

k1c and k3c 

1 

Silvered copper wire 1 

Tinned copper wire Table 6 

Copper clad steel wire Table 7 
a RF resistance of coated wire in relation to bare 

copper wire, dependent on frequency and coating 
thickness 

 
Table 6 – Tinned copper wire 

h1 f or h3 f  k1c or k3c 

0,01 
0,02 
0,03 
0,04 
0,06 
0,08 
0,10 
0,12 
0,15 
0,18 
0,20 

≥0,25 

1,01 
1,03 
1,06 
1,11 
1,25 
1,44 
1,67 
1,91 
2,24 
2,46 
2,60 
2,70 
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Table 7 – Copper clad steel wire 

h1 f   k1c a 

0,005 
0,010 
0,015 
0,020 
0,025 
0,030 
0,035 
0,040 
0,050 
0,060 
0,070 
0,080 

11,04 
6,06 
4,16 
3,17 
2,57 
2,16 
1,87 
1,65 
1,35 
1,16 
1,04 
1,00 

a Assumptions relating to steel: 
 χ = 8 m/Ωmm2. 
 Relative permeability, µr = 200. 

 

4.3 Construction constants 

4.3.1 Table of construction constants relating to inner conductor 

Construction constants relating to inner conductor are given in Table 8. 

Table 8 – Construction constants relating to inner conductor 

Symbol Designation 
Value versus number of strands 

N1 

1 7 12 19 

k1r 
Stranding factor for d.c. resistance and 
weight 1,00 1,03 1,03 1,03 

k1a Standing factor for attenuation 1,00 1,25 1,25 1,25 

k1z Effective diameter factor 1,00 0,94 0,96 0,98 

k1d Ratio between overall diameter  
and diameter of individual wires 1,00 3,02 4,16 5,00 

k2 Voltage gradient factor 1,00 0,90 0,90 0,90 

 

4.3.2 Table of construction constants relating to braided outer conductors  
and screens 

Construction constants relating to braided outer conductors and screens are given in Table 9. 
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Table 9 – Construction constants relating to braided outer conductors  
and screens 

Braid angle β3; β6 
6m

6

3m

3 ;
D
L

D
L  k3r; k6r 

20° 

25° 

30° 

35° 

40° 

45° 

8,63 

6,74 

5,44 

4,49 

3,74 

3,14 

1,06 

1,10 

1,15 

1,22 

1,30 

1,41 

Definitions: ( )
3

2
333 cos

1
1

β
/LDk mr =⋅π+=  

  ( )
6

2
666 cos

1
1

β
/LDk mr =⋅π+=  

 

4.4 Table of braid wire dimensions of outer conductor and screen 

Braid wire dimensions of outer conductor and screen are given in Table 10. 

Table 10 – Braid wire dimensions of outer conductor and screen 

Nominal outer diameter  
of dielectric (D2) 

mm 

Nominal diameter of braid wire (d3, d6) 
mm 

Single braid Double braid 

0,87 and 1,5 

2,95, 3,7, 4,8 and 6,4 

7,25, 9,8 and 11,5 

17,3 

0,09–0,11 

0,13–0,15 

0,18–0,20 

0,24–0,26 

– 

0,13–0,15 

0,16–0,18 

0,18–0,20 

 

4.5 Attenuation factors 

Examples of attenuation factors for the calculation of attenuation are given in Table 11. 

Table 11 – Factor relating to calculation of attenuation – examples 

Symbol Designation Feature Value 

k1a 
Attenuation due to 
inner conductor 

Solid wire 
Stranded wire 

1,0 
1,25 

k1c Tinned copper wires 
Copper clad steel wire 

See Table 6 
See Table 7 

k3a Attenuation due to 
outer conductor 

Tubular outer conductor 
Braided outer conductor 

1,0 
2,0 a 

k3c Braid wires tinned copper See Table 6 
a  Rough approximation (in absence of a reliable theory). 
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4.6 Maximum permissible input power 

For the calculation of maximum permissible input power with respect to thermal dissipation 
constant for surface in air, see Figure 1. 
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Figure 1 – Graph for calculation of maximum permissible input power 

A more detailed description for the maximum permissible dissipation power related to ambient 
temperature is given in 7.4. 

5 Standard values of characteristic impedance and outer diameter of dielectric 

5.1 Nominal characteristic impedance of coaxial cables 

All impedances specified in this clause are defined at a frequency of 200 MHz and at the 
reference temperature of 20 °C. 

Standard values of nominal characteristic impedance are: 

a) 50 Ω; 

b) 93 Ω; 

c) 75 Ω. 
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5.2 Nominal diameters over dielectric of coaxial cables 

Nominal diameters D2 over dielectric and the tolerances are given in Table 12. 

Table 12 – Nominal diameters D2 over dielectric and the tolerances 

Dielectric Impedance Diameter over dielectric 

Ω Millimetres Inchesa 

Rated 
value 

Tolerance 
± 

Rated 
value 

Tolerance 
± 

Rated 
value 

Tolerance 
± 

 

 

 

 

 

 

 

 

Solid 
polyethylene  

  1,50 0,10 0,060 0,004 

  2,95  0,13 0,116 0,005 

 2,0 3,70  0,15 0,146 0,006 

  4,80  0,20 0,189 0,008 

50  6,40  0,20 0,252 0,008 

  7,25  0,25 0,285 0,010 

 1,0 b 7,25  0,15 0,285 0,006 

  11,50  0,30 0,453 0,012 

 2,0 17,30  0,40 0,680 0,016 

  23,70  0,30 0,933 0,012 

  1,50  0,10 0,060 0,004 

 3,0 2,95  0,13 0,116 0,005 

  3,70  0,13 0,146 0,005 

 1,5 b 3,70  0,10 0,146 0,004 

75 3,0 4,80  0,20 0,189 0,008 

  7,25  0,25 0,285 0,010 

 1,5 b 7,25  0,15 0,285 0,006 

 3,0 17,30  0,40 0,680 0,016 

  23,70  0,30 0,933 0,012 

 

 

 

 

 
Cellular 
polyethylene 

 

  1,50  0,10 0,060 0,004 

 5,0 2,30  0,10 0,090 0,004 

  2,95  0,13 0,116 0,005 

50  4,80  0,20 0,189 0,008 

  5,85  0,20 0,230 0,008 

 4,0 6,25  0,20 0,246 0,008 

  7,25  0,25 0,285 0,010 

  3,70 0,15 0,146 0,005 

75 5,0 4,80 0,20 0,189 0,008 

  7,25  0,25 0,285 0,010 
a   For information only.  
b   Close tolerance cables. 
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Table 12 (continued) 

Dielectric 

 

Impedance Diameter over dielectric 

Ω Millimetres Inchesa 

Rated 
value 

Tolerance 
± 

Rated 
value 

Tolerance 
± 

Rated 
value 

Tolerance 
± 

 
Semi-air-spaced 
polyethylene 

50 2,5 7,25 0,25 0,285 0,010 

  2,50 0,15 0,098 0,006 

93 5,5 3,70 0,13 0,146 0,005 

 

 

 

 

Polytetrafluoro-ethylene 

 3,5 0,87 0,07 0,034 0,003 

  1,50 0,10 0,060 0,004 

50 2,5 2,95 0,13 0,116 0,005 

 2,0 7,25 0,15 0,285 0,006 

  11,50 0,30 0,453 0,012 

 5,0 1,50 0,10 0,060 0,004 

75 3,0 3,70 0,13 0,146 0,005 

  7,25 0,25 0,285 0,010 

93 5,5 2,60 0,13 0,102 0,005 

 

Cellular fluorinated 
ethylene- 
propylene 

50 2,5 2,40 0,08 0,095 0,003 

  3,40 0,13 0,135 0,005 

75 3,5 4,30 0,08 0,170 0,003 

  7,25 0,25 0,285 0,010 

93 5,5 3,70 0,13 0,146 0,005 

NOTE This table is a reference guide to some cable sizes but does not limit the manufacture of smaller or 
larger designs. 

a  For information only. 

 

6 Cable construction details 

6.1 General 

The starting point is to determine: 

a) the nominal characteristic impedance, zo (according to 5.1); 
b) the outer diameter of dielectric, D2 (according to 5.2); 

NOTE Other diameters outside the scope of this document can be calculated using the formula provided in 6.3. 

c) the permittivity of dielectric, e2 (Table 3). 

Calculate the effective diameter of outer conductor, D3e. 

Special design features are given in Table 13. 

Table 13 – Special design features 

Outer conductor Diameter D3e 

Tubular D3e = D2 

Braided D3e > D2 (see 6.4) 
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6.2 Inner conductor 

The electrical effective diameter D1e of the inner conductor follows from: 

)(
60

exp 2
0e1e1

e
⋅−⋅= ZDD  

1) 

Special design features are given in Table 14. 

Table 14 – Special design features 

Solid inner conductor Diameter D1 as calculated 

Stranded inner conductor Diameter D1 > D1e (see 6.3) 

 

6.3 Stranded inner conductor 

The diameter D1 is to be calculated from the effective diameter D1e: 

D1 = D1e / k1z 

The wire diameter d1 is to be calculated from D1: 

d1 = D1/ k1d 

k1d and k1z according to Table 8. 

6.4 Braided outer conductors 

Equations for the calculation of braided outer conductors are given in Table 15. 

Table 15 – Braided outer conductors 

The  effective diameter D3e 

 outer diameter  D3 

 mean diameter D3m 

are to be calculated from the outer diameter D2 and the diameter of the braid wires d3: 

D3e  = D2 + 1,5 · d3 

D3  = D2 + 4,5 · d3 

D3m  = D2 + 2,25 · d3 d3 according to Table 10 

The filling factor of the braid is: 

3m

3r333
3 2 D

kdnN
q

⋅π⋅

⋅⋅⋅
=   

 d3 and D3m as above  

 k3r according to Table 9 

The coverage and the braid angle of the outer conductor are given by: 

B3 = 2q3 – 2
3q  β3 = arc tan πD3m/L3 

___________ 

1) Rounded up from 59,96. 
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6.5 Medium between outer conductor and screen 

Medium between outer conductor and screen is given in Table 16. 

Table 16 – Medium between outer conductor and screen 

The outer diameter of the interposed medium is: 

D5 = D3 + 2 s5 

6.6 Braided screen 

Equations for the calculation of braided screens are given in Table 17. 

Table 17 – Braided screen 

The outer diameter D6 and the mean diameter D6m are to be calculated from the outer diameter of the interposed 
medium D5 and the diameter of the braid wires, d6: 

D6  = D5 + 4,5 d6 

D6m = D5 + 2,25 d6 

 d6 according to Table 10 

The filling factor of the braid is: 

m6

r6666
6 2 D

kdnN
q

⋅π⋅

⋅⋅⋅
=  

 d6 and D6m as above 
 k6r according to Table 9 

The coverage and the braid angle of the screen are given by: 

B6 = 2q6 – 2
6q  β6 = arc tan πD6m/L6 

 

6.7 Sheath diameters 

Sheath diameters are given in Table 18. 

Table 18 – Sheath diameters 

Material Outer diameter of 
screen D6 a 

Nominal thickness 
s4 

Minimum thickness 
s4 min. 

FEP <2,5 0,25 mm 0,15 mm 

PTFE 
2,5 – 5,9 

0,38 mm 
0,25 mm 

6,0 – 9,0 0,30 mm 

PE <2,5 0,07 D6 a + 0,3 mm 
0,9 s4 – 0,1 mm 

PVC ≥2,5 0,07 D6 a + 0,5 mm 
a  Cables without screen: to be replaced by outer diameter of outer conductor D3. 

 

6.8 Weight calculation 

The approximate total weight of the cable is to be calculated from m = Σ mx.  

For the calculation of the individual weights, formulae are given in Table 19: 
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Table 19 – Weight calculation 

Solid inner conductor m1 = 1
2
14

γ⋅⋅
π D  

γ1 according to Table 4 

k1r according to Table 8 
Stranded inner conductor m1 = 11r1

2
14

γ⋅⋅⋅⋅
π

kNd  

Insulation m2 = ( ) 2
2
1

2
24

γ⋅−⋅
π DD  

γ2 according to Table 3 

D1 according to 6.3 

Tubular outer conductor m3 = π ·(D2 + s3) · s3 ·γ3 γ3 according to Table 4 

Braided outer conductor m3 = 33r33
2
34

γ⋅⋅⋅⋅ ⋅ knNd
π

 k3r according to Table 9 

Interposed medium between outer 
conductor and screen 

m5 = π •(D3 + s5)· s5 ·γ5 γ5 dependent on the material used 

D3 according to Table 16 

Braided screen m6 = 66r66
2
64

γ⋅⋅⋅⋅ ⋅ knNd
π

 
γ6 according to Table 4 

k6r according to Table 9 

Sheath m4 = π · (D6 + s4) · s4 · γ4 a γ4 according to Table 3 

a For cables without screen, D6 is to be replaced by D3. 

 

7 Calculation of electrical properties 

7.1 DC resistance of conductors and screen, per unit length 

The values are to be calculated from the formulae in Table 20: 

Table 20 – Electrical properties 

Solid inner conductor R1 = 
1

2
1

4
χ⋅⋅π D

 

χ1, χ3, χ6 according to Table 4 

k1r according to Table 8 

k3r and k6r according to Table 9 

d3 and d6 according to Table 10 

Stranded inner conductor R1 = 
1

2
11

1r4

χ⋅⋅π⋅ dN

k
 

Tubular inner conductor R3 = ( ) 1111

1

χ⋅⋅⋅π − SSD
 

Tubular outer conductor R3 = ( ) 3332

1

χ⋅⋅+⋅π SD s
 

Braided outer conductor R3 = 
3

2
333

3r4

χ⋅⋅π⋅⋅ dnN

k
 

Braided screen R6 = 
6

2
666

6r4

χ⋅⋅π⋅⋅

⋅

dnN

k
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7.2 Attenuation 

The total attenuation per unit length is to be calculated from: 

α = α1 + α2 + α3 

where α1, α2 and α3 are the attenuation components due to the inner conductor, dielectric 
and outer conductor. The attenuation is related to a cable temperature of 20 °C. For 
temperatures T ≠ 20 °C, the attenuation shall be calculated by: 

( ) ( ) 231T C200,003931 αααα +°−++= T  

NOTE α2 may be temperature-dependent for some dielectric materials. 

Formulae for calculation of α1, α2 and α3 are given in Table 21. These formulae are 
applicable for frequencies ≥10 MHz. Formulae for lower frequencies are under consideration. 

Table 21 – Factors for calculation of attenuation 

1
2

/ln

4,58

1e3e1e

1a1c
1 c

e
a

f

DDD

kk ⋅
⋅

⋅

⋅⋅
=  

χ1 and χ3, k1c and k3c according to Tables 4 and 5 

k1a and k3a according to Table 11 

e2 and tan δ2 according to Table 3 

D1e and D3e according to 6.2 and to Table 14 or to 6.4 

f222 tan9,1 δεa ⋅⋅=  

3
2

ln

584

13e3

3ac3
3 c

a
fε

/DDD

kk,

ee

⋅
⋅

⋅

⋅⋅
=  

 

7.3 Nominal characteristic impedance Zo and capacitance C2 per unit length 

e1

e3

2

)2
o ln60

D
D

z
e

=   1 

4
)2

2
2 10

3
⋅=

oz
ε

C  (pF/m) 

e2  according to Table 3 or as provided by the manufacturer; 
D3e according to Table 14 or to 6.4 or as provided by the manufacturer; 
D1e according to 6.2. 

7.4 Calculation of Power rating 

7.4.1 Average power rating 

The average power rating shall be calculated from the attenuation and the maximum 
permissible dissipation power for an ambient temperature of 40 °C. 

For most practical purposes, the maximum permissible dissipation power per unit length (Pd) 
is dependent on the maximum permissible temperature T1 of the inner conductor, given by the 
maximum permissible temperature of dielectric (see Table 3). 

___________ 
2) Rounded up from 59,96 and 2,9979 respectively. 
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The temperature rise of the inner conductor above that of the stagnant ambient air is: 

8,0

44

d

6

4
4

1

2
2

22/11d
1

0001lnln
2

C40 







π

+








+
+

π
=°−

kD
P

D
D

D
DP

T σσ
α

αα  

80

44

d

6

4
4

1

2
2

21d
1 π

0001lnln21
π2

 C 40
,

kD
P

D
D

D
D/PT 








+









+
+

=°− σσ
α

αα  

where 
σ2 and σ4 are according to Table 3; 
k4  is according to Figure 1. 

For cables without screen, D6 is to be replaced by D3. 

The first term of the sum is the temperature rise of inner conductor above sheath surface 
(T1 – T4). The second term is the temperature rise of sheath above ambient air (T4 – Ta). 

Having found Pd, the maximum permissible average input power is given by: 

T

d
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where 

αT  is according to 7.2. 

The maximum attenuation may be 10 % above the nominal value. Because of the unknown 
temperature of the outer conductor, the calculation assumes equality with the temperature of 
the inner conductor. The resulting error is negligible. 

For ambient temperatures Ta ≠ 40 °C, the power rating shall be calculated from P40 by the 
empirical formula: 
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7.4.2 Peak power rating 

The peak-power rating of a transmission line is limited by voltage breakdown between the 
inner and outer conductors. 

Voltage breakdown is essentially independent of RF frequency but varies with the type of 
dielectric, as well as with line pressure and type of pressurizing gas (if used). Peak-power 
ratings are, therefore, generally stated for the following standard conditions: 

• Voltage Standing Wave Ratio (VSWR) = 1,0; 

• zero modulation; 

• absolute dry air pressure at sea level (101 kPa). 
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The peak power rating of a coaxial cable shall be greater than the following expression, in 
addition to satisfying the average power rating: 

0

2
t

pk ZSF
UP
×

=  

where 
Ut is the test voltage (r.m.s) in kV (see 7.5.1); 
SF is the safety factor (1,5 unless otherwise specified); 
Z0 is the cable characteristic impedance. 

For different conditions, the maximum allowable peak power shall be derated as follows: 

( ) VSWRM

P
P

×+
< 2

pk
t

1
 

where 
M is the modulation percentage expressed decimally (100 % = 1); 
VSWR is the voltage standing wave ratio. 

7.5 Permissible voltages 

7.5.1 Test voltage, dielectric, Ut 

The maximum value of voltage gradient is to be found at the surface of the inner conductor. It 
is limited by the maximum permissible voltage E2 of the dielectric. Hence the test voltage Utc 
(r.m.s. value) is to be calculated from the formula: 

e1

e3212
tc ln

22 D
DkDEU ⋅

⋅=  

E2 according to Table 3; or as provided by the manufacturer; 
k2 according to Table 8; or as provided by the manufacturer; 
D1 according to 6.3; 
D1e according to 6.2; 
D3e according to Table 14 or to 6.4; or as provided by the manufacturer.  

The value of Utc shall then be rounded to the nearest 0,2 kV for values below 5 kV and to 
the nearest 0,5 kV for values of 5 kV and more. The rounded test voltage is designated Ut. 
The rounded test voltage shall be applied for 2 min at a frequency of 40 Hz to 60 Hz. 

7.5.2 Discharge test voltage, dielectric, Ud 

The discharge test voltage Ud (r.m.s. value) is given by the formula Ud = 0,5 Ut except in the 
case for polytetrafluoroethylene. 

Ud = 0,4 Ut with a minimum of 1 kV 

7.5.3 Maximum permissible operating voltage, Uo 

The maximum permissible operating voltage Uo (r.m.s. value) is derived from the test voltage 
Ut 

Uoc = 0,45 Ut 
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as far as the maximum permissible input power P40 will not be exceeded.  

The condition 

000140oo /PzU ⋅≤  

has to be met in each case. The value of Uoc shall then be rounded to the nearest 0,2 kV for 
values below 5 kV and to the nearest 0,5 kV for values of 5 kV and more. The rounded 
maximum permissible operating voltage is designated Uo. 

7.5.4 Test voltage, sheath 

For PVC sheaths, see Table 22: 

Table 22 – Test voltages for PVC sheaths 

Nominal thickness of the sheath 
(s4) 

mm 

Test voltage 
kV r.m.s. 

Immersion test Spark test 

Up to and including 0,5 

Over 0,5 up to and including 0,8  

Over 0,8 up to and including 1,0  

Over 1,0 

 No test 

2 

3 

5 

No test 

3 

5 

8 

 

7.6 Insulation resistance 

R2 ≥ 1 GΩ · km 

7.7 Current carrying capacity of coaxial cables  

7.7.1 Principle 

The method used to calculate the current carrying capacity of coaxial cables is a 
thermodynamic model of a cable installed indoors in air. It considers the heat flow from the 
inner and outer conductor through the dielectric and sheath materials.  

7.7.2 Definitions 

When calculating the current carrying capacity of coaxial cables, the worst case condition is 
typically considered. Since indoor cables do not benefit from wind cooling effects, it is 
assumed that cables installed indoors, or in enclosed areas, represent the worst case 
scenario.  The calculations do not take into consideration any de-rating factors that may need 
to be applied to account for additional temperature effects due to solar radiation and wind 
cooling effects in external applications. 

Current carrying capacity can be calculated by solving the following simultaneous equations: 
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Solve for I and ts. 

NOTE The end user is not required to actually know the value for the variable “ts”; however it is necessary to 
solve this value using the prescribed simultaneous equations. 

The current carrying capacity calculated from these general equations are considered to 
represent current flowing in the centre conductor and returning in the outer conductor of a 
coaxial cable. 

In the provided equations, eocR  is the effective increase in center conductor resistance due to 
the effects of the outer conductor and is calculated as follows: 

 
 
 
 

Rth is the total thermal resistance to heat flow from the center conductor to the ambient air 
and is calculated by summing the insulation and sheath thermal resistance.  The metallic 
components of the cable construction are considered to be isotherms and therefore 
disregarded. Typical thermal values for materials can be found in Table 3. 

 
          where   

 
 
 
   

       
    
          
       

The inner and outer conductor resistance at the conductor operating temperature are 
calculated from the following equations:  
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7.7.3 Requirements 

Requirements are as follows. 

– The calculated value of maximum current carrying capacity shall be rounded down to the 
nearest 0,1 A. 

– The maximum current carrying capacity shall be calculated at a Ta of 20 °C and 40 °C 
unless otherwise specified in the relevant sectional or detail specification.  The calculated 
values shall be specified in the detail specification. 

– The maximum conductor operating temperature, if not 65 °C, shall be specified in the 
relevant sectional or detail specification. 
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AVANT-PROPOS 
1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation 

composée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de l’IEC). L’IEC a pour 
objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines 
de l'électricité et de l'électronique. A cet effet, l’IEC – entre autres activités – publie des Normes 
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au 
public (PAS) et des Guides (ci-après dénommés "Publication(s) de l’IEC"). Leur élaboration est confiée à des 
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les 
organisations internationales, gouvernementales et non gouvernementales, en liaison avec l’IEC, participent 
également aux travaux. L’IEC collabore étroitement avec l'Organisation Internationale de Normalisation (ISO), 
selon des conditions fixées par accord entre les deux organisations. 

2) Les décisions ou accords officiels de l’IEC concernant les questions techniques représentent, dans la mesure 
du possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de l’IEC 
intéressés sont représentés dans chaque comité d’études. 

3) Les Publications de l’IEC se présentent sous la forme de recommandations internationales et sont agréées 
comme telles par les Comités nationaux de l’IEC. Tous les efforts raisonnables sont entrepris afin que l’IEC 
s'assure de l'exactitude du contenu technique de ses publications; l’IEC ne peut pas être tenue responsable de 
l'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final. 

4) Dans le but d'encourager l'uniformité internationale, les Comités nationaux de l’IEC s'engagent, dans toute la 
mesure possible, à appliquer de façon transparente les Publications de l’IEC dans leurs publications nationales 
et régionales. Toutes divergences entre toutes Publications de l’IEC et toutes publications nationales ou 
régionales correspondantes doivent être indiquées en termes clairs dans ces dernières. 

5) L’IEC elle-même ne fournit aucune attestation de conformité. Des organismes de certification indépendants 
fournissent des services d'évaluation de conformité et, dans certains secteurs, accèdent aux marques de 
conformité de l’IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification 
indépendants. 

6) Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la dernière édition de cette publication. 

7) Aucune responsabilité ne doit être imputée à l’IEC, à ses administrateurs, employés, auxiliaires ou 
mandataires, y compris ses experts particuliers et les membres de ses comités d'études et des Comités 
nationaux de l’IEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre 
dommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les coûts (y compris les frais 
de justice) et les dépenses découlant de la publication ou de l'utilisation de cette Publication de l’IEC ou de 
toute autre Publication de l’IEC, ou au crédit qui lui est accordé. 

8) L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications 
référencées est obligatoire pour une application correcte de la présente publication.  

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de l’IEC peuvent faire 
l’objet de droits de brevet. L’IEC ne saurait être tenue pour responsable de ne pas avoir identifié de tels droits 
de brevets et de ne pas avoir signalé leur existence. 

DÉGAGEMENT DE RESPONSABILITÉ  
Cette version consolidée n’est pas une Norme IEC officielle, elle a été préparée par 
commodité pour l’utilisateur. Seules les versions courantes de cette norme et de 
son(ses) amendement(s) doivent être considérées comme les documents officiels. 

Cette version consolidée de l’IEC 60096-0-1 porte le numéro d'édition 3.1. Elle 
comprend la troisième édition (2012-10) [documents 46A/1043/FDIS et 46A/1064/RVD] et 
son amendement 1 (2012-02) [documents 46A/1317/FDIS et 46A/1321/RVD]. Le contenu 
technique est identique à celui de l'édition de base et à son amendement. 
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