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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
COAXIAL COMMUNICATION CABLES –  

 
Part 1-119: Electrical test methods –  

RF power for coaxial cables and cable assemblies 
 

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC 61196-1-119 has been prepared by subcommittee 46A: Coaxial cables, of IEC technical 
committee 46: Cables, wires, waveguides, RF connectors, RF and microwave passive 
components and accessories. It is an International Standard. 

This third edition cancels and replaces the second edition published in 2020. This edition 
constitutes a technical revision.  

This edition includes the following significant technical changes with respect to the previous 
edition: 

a) complete technical revision; 
b) extension to measure also cable assemblies. 
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The text of this International Standard is based on the following documents: 

Draft Report on voting 

46A/1622/CDV 46A/1629/RVC 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 61196 series, published under the general title Coaxial 
communication cables, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document 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. 
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COAXIAL COMMUNICATION CABLES –  
 

Part 1-119: Electrical test methods –  
RF power for coaxial cables and cable assemblies 

 
 
 

1 Scope 

This part of IEC 61196 provides test methods for RF power rating and power withstanding of 
RF coaxial cables and cable assemblies at specified frequency, temperature and altitude. 

This document is applicable to RF coaxial cables and cable assemblies. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

IEC 61196-1-113, Coaxial communication cables – Part 1-113: Electrical test methods – Test 
for attenuation constant  

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses:  

• IEC Electropedia: available at https://www.electropedia.org/ 

• ISO Online browsing platform: available at https://www.iso.org/obp 

3.1  
power rating 
input power at a specified frequency and normalized environmental conditions, which can be 
handled continuously without either the maximum permissible operating voltage, or maximum 
inner conductor temperature being exceeded, when the cable assembly is terminated by a load 
corresponding to the characteristic impedance 

3.2  
power withstanding 
ability of RF coaxial cable and cable assembly to handle power specified in the relevant 
specification at the temperature, altitude and frequency as specified  

3.3  
average power 
energy transfer rate of an RF coaxial cable and cable assembly averaged over many periods of 
the RF waveform at the specified frequency, temperature and altitude 
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3.4  
peak power  
maximum RF power Pmax injected in a RF coaxial cable and cable assembly with a pulse 
duration τ over period Τ with the duty factor R at the specified temperature and altitude 

Note 1 to entry: The relationship of duty factor, pulse duration and period is as shown in Figure 1 and expressed 
as Formula (1). 

 

Figure 1 – Illustration of peak power 

 100 %)τR
T

= × （  (1) 

 

where: 

R  is the duty factor, in %; 

τ  is the pulse duration, in s; 

T  is a period of pulse, in s. 

3.5  
continuous wave power  
when duty factor R = 1 in Formula (1), the power curve in Figure 1 approximates a straight line 

4 Preparation of test sample (TS) 

4.1 Coaxial cable 

Both ends of the coaxial cable should be terminated with suitable high-power RF coaxial 
connectors to make an RF cable assembly as a test sample (TS). The length of the cable should 
be long enough so that the heat dissipation caused by the connectors at both ends can be 
negligible. The selected connectors shall be suitable to connect to the test equipment directly. 
Their RF power rating shall be higher than the RF power of the coaxial cable to be tested. 

For a test of average power and continuous wave power rating the temperature of the inner 
conductor of the TS shall be monitored.  

a) Drill a small hole at the centre of the cable length and at least 0,5 m away from both sides 
of the TS so that a temperature sensor can be inserted to measure the temperature of the 
inner conductor. 

b) Insert a temperature sensor (such as fibre optic temperature sensor) into the hole to 
measure the temperature Ti of the inner conductor. 

If specified in the relevant specification the temperature of the inner conductor of the TS shall 
also be monitored as well for a power withstanding test. If the temperature rating of the dielectric 
and inner conductor is not a concern, the test can be conducted without monitoring the 
temperature of the inner conductor. 
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4.2 Cable assembly 

Each cable assembly to be tested shall be a test sample (TS). 

For a test of average power and continuous wave power rating the temperature of the inner 
conductor of the TS shall be monitored.  

The TS shall be prepared as follows: 

a) Drill a small hole at the centre of the cable length, and at both ends of connectors and also 
at both connections between the connector and the cable respectively so that a 
thermosensor can be inserted to measure the temperature of the inner conductor. If the 
least cross section of the connector is neither positioned at the end of the connector nor on 
the connection between connector and cable, drill also a hole on the position with the least 
cross section. 

b) Insert a thermocouple (such as fibre optic temperature sensor) into each hole to measure 
the temperature Tix of the inner conductor. 

If specified in the relevant specification, the temperature of inner conductor of the TS shall also 
be monitored for a power withstanding test. If the temperature rating of the dielectric and inner 
conductor is not a concern, the test can be conducted without monitoring the temperature of 
the inner conductor. 

5 Test conditions 

The test shall be performed at stable conditions of temperature and atmospheric pressure. 

a) Temperature stability: 
When the temperature variation of the test sample is not more than ±2 °C within 5 min, the 
temperature shall be considered stable. 
When using a test chamber, the temperature shall be considered stable when the 
temperature variation of the chamber and the test sample is no more than ±2 °C within 
5 min. 

b) Altitude stability: 
When the power rating is specified for a specific altitude, the altitude is considered stable 
when the pressure variation inside the low-pressure test chamber is within the range of ±5 % 
of the specified value within 10 min. 

6 Test principle 

A combination of power source, directional coupler, fixed attenuator (when required), power 
meter and load are used for the test, as shown in Figure 2. At the directional coupler, the 
incident power Pi is split between the coupled port Pf and the transmitted port that is connected 
to the TS. The reference power P0 is measured by a power meter. If necessary, a fixed 
attenuator can be inserted between the directional coupler and power meter to adjust the power 
level to the test range of the power meter. A feed line may also be used. If a feed line is used, 
the input power of the test sample will be attenuated by the feed line. The TS is terminated with 
a load. 

Since the coupling factor C (calculated from Formula (2)) of the coupler, attenuation value D 
(calculated from Formula (3)) of the fixed attenuator and the attenuation A of the feed line 
(if used) are fixed, the actual input power of the sample can be obtained from Formula (4). 
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 i

f
10lg P

C
P

=  (2) 

 f

g
10lg P

D
P

=  (3) 

 oP P D C A= + + −  (4) 

 

where: 
C  coupling factor of the coupler, in dB; 
Pi  incident power to the coupler, in dB; 

Pf  power value at the coupled port, in dB; 

D  attenuation of the fixed attenuator, in dB; 
Pg  power value attenuated by the fixed attenuator, in dB; 

P  incident power value at the TS, in dB;  
Po reference power, in dB; 

A attenuation of the feed line, in dB. 

 

 

Figure 2 – Test principle 

7 Test equipment 

Test equipment is as follows: 

a) Power source, directional coupler, fixed attenuator, power meter, high-power load or 
absorber. The rated power of the selected devices shall be more than 2 to 2,5 times of the 
maximum power measured, so as to prevent the devices from burning out due to overheating 
in case of non-steady power. 

b) Temperature sensors to measure inner and outer conductor temperatures with sufficient 
sensitivity and an accuracy of ±1 °C. 

c) Temperature–altitude test chamber (if applicable) meeting the test requirements as stated 
in the relevant specifications. 
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d) Test room to prevent air circulation, such as fans of the climatic cabinet. If necessary, the 
test room should fit into the climatic cabinet and be large enough so that the test items can 
be 20 cm (8 in) away from the walls of the test room.  

e) Load with a voltage standing wave ratio (VSWR) of less than 1,2. 

NOTE The VSWR of the load is an important factor as regards RF test results and the capability in the application, 
see Annex B for details. 

8 Test procedure 

8.1 Power withstanding 

8.1.1 Average power/continuous wave power withstanding 

8.1.1.1 Test procedure 

The test procedure is as follows: 

a) Connect the TS into the power test system as shown in Figure 2. 
b) If specified in the relevant specification, for coaxial cables, use the temperature sensor to 

monitor inner conductor temperatures ti in middle of the TS and record the temperature 
values ti. For cable assemblies, use the temperature sensor to monitor inner conductor 
temperatures tix in the middle of the TS and at both ends of connectors and also at both 
connections between the connector and the cable respectively. Record the temperature 
values tix. 

c) The TS shall be stored and stabilized at room temperature unless otherwise specified in the 
relevant specification. If the ambient temperature and/or altitude for the test are specified 
in the relevant specification, the TS shall be placed in a temperature and/or altitude test 
chamber for testing. The temperature and/or air pressure in the test chamber shall conform 
to the relevant specification and shall be monitored throughout the test. 

d) Set test parameters of frequency and average power and continuous wave power. Start the 
test. 

e) Keep the input power steady at that frequency for a duration as specified in the relevant 
specification. The temperature of the surface of the TS shall be monitored and recorded by 
a temperature sensor when required in the relevant specification. 

f) If a frequency range is specified in the relevant specification, the maximum power shall be 
applied at the maximum frequency for 60 min after the temperature is stabilized.  

g) If the above e) test conditions are not available, the test shall be carried out at 
high-frequency, middle-frequency and low-frequency points, respectively. Unless otherwise 
specified in the relevant specification, the high-frequency point selected in the test shall be 
within 10 % of the upper limit frequency of the sample, and the test duration shall not be 
less than 60 min. The middle-frequency point should be the approximate intermediate 
frequency in the frequency range, and the test duration should not be less than 20 min. The 
low-frequency point should be within 0,10 GHz at the lower end of the frequency range, and 
the test duration should not be less than 20 min. 

h) The TS should be carefully observed during the test for evidence of breakdown and burning. 
i) The TS shall be stored and stabilized at room temperature after the test. If specified, verify 

compliance to electrical specifications according to relevant standards. 

8.1.1.2 Requirements 

During the test, there shall be no breakdown and burning on the TS and, when specified, 
temperature rises of the TS and the test chamber shall comply with the relevant specifications. 
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8.1.1.3 Information to be given in the relevant specification 

The following information shall be given in the relevant specification: 

a) test conditions; 
b) allowable temperature rise and position of temperature measurement; 
c) test frequency and power; 
d) test duration; 
e) any variation from the test method of this document. 

8.1.1.4 Test report 

The test report shall include information such as the following: 

a) test conditions; 
b) test frequency and power; 
c) test duration; 
d) test equipment; 
e) test sample number; 
f) test results; 
g) operator's name and test date. 

8.1.2 Peak power withstanding 

8.1.2.1 Test procedure  

The test procedure is as follows: 

a) Connect the TS into the power test system as shown in Figure 2. 
b) The TS shall be stored and stabilized at room temperature unless otherwise specified in the 

relevant specification. If the ambient temperature and/or altitude for the test are specified 
in the relevant specification, the TS shall be placed in the temperature and/or altitude test 
chamber for testing. The temperature and/or air pressure in the test chamber shall conform 
to the relevant specification and shall be monitored throughout the test. 

c) Set the test frequency, peak power, pulse duration, duty factor or period in accordance with 
the relevant specification and start the test. Unless otherwise specified in the relevant 
specification, the duration of the test shall not be less than 15 min. If specified in the relevant 
specification, the temperature of the surface of the TS should be monitored during the test. 

d) The TS shall be carefully observed during the test for evidence of breakdown and burning. 
e) The TS shall be stored and stabilized at room temperature after the test. If specified in the 

relevant specification, verify compliance to electrical specifications according to relevant 
standards. 

8.1.2.2 Requirements 

During the test there shall be no breakdown and no burning of the TS. The temperature rises 
of the TS and the test chamber (if specified) shall comply with the relevant specifications. 
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8.1.2.3 Information to be given in the relevant specification 

The following information shall be given in the relevant specification: 

a) test conditions; 
b) test frequency and peak power; 
c) duty factor, pulse width or cycle; 
d) test duration; 
e) any variation from the test method. 

8.1.2.4 Test report 

The test report shall include information such as the following: 

a) test conditions; 
b) test frequency and peak power; 
c) duty factor, pulse duration or cycle; 
d) test duration; 
e) test equipment; 
f) test sample number; 
g) test results; 
h) operator's name and test date. 

8.2 Average power and continuous wave power rating 

8.2.1 General 

If a suitable RF power source is available, it is possible to determine the RF average power or 
continuous wave power rating at a specified frequency by increasing the input power until the 
temperature of the inner conductor reaches its maximum allowable temperature. This method 
is specified in 8.2.2. 

Sometimes, the RF power source cannot cover all the frequency or the required power; in that 
case, conversion methods can be used as follows. 

If a suitable RF power source is available, it is possible to determine the RF average power / 
continuous wave power rating at a specified frequency by increasing the input power 
incrementally until the temperature of the inner conductor reaches its maximum allowable 
temperature. This method is specified in 8.2.2. 

Sometimes the RF power source cannot provide the required frequency or power. In that case, 
conversion methods can be used, such as the following. 

a) If the RF average power/continuous wave power rating cannot be tested at the specified 
frequency directly, the power rating can be calculated from the test result obtained at 
another frequency by using the conversion per 8.2.3.  

b) If there is no RF power source available that can make the temperature of the inner 
conductor reach its maximum allowable temperature t, but a temperature that is not more 
than 15 K below the maximum allowable temperature, the power rating can be extrapolated 
per 8.2.4. The average power ratings at different ambient temperatures from 15 °C to 40 °C 
can also be converted to each other per 8.2.4. 

c) If no RF power source is available for large coaxial cables with very high RF average power 
ratings and the structure and materials of the cables are known, Annex A may be used to 
determine their RF average power/continuous wave power rating.  
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Annex A gives a low frequency (50 Hz or 60 Hz) AC power method to determine the cable's 
RF average power/continuous wave power rating at specified frequency. As the thermal 
characteristics of the cable (i.e., the thermal constants Ki and Ko) are independent of the 
frequency, they can be determined by low-frequency power tests. The thermal constants 
can be used for the RF average power rating calculation. 

8.2.2 Test procedure 

The test procedure is as follows: 

a) Connect the TS into the power test system as shown in Figure 2.  
b) For coaxial cables, use the temperature sensor to monitor the inner conductor temperature 

ti in middle of the TS. Record the initial temperature value ti when the temperature is 
stabilized. 

c) For cable assemblies, use the temperature sensors to monitor the inner conductor 
temperatures tix in the middle of the TS, at both ends of connectors, and also at both 
connections between the connector and the cable respectively. Record the initial 
temperature values tix when the temperature is stabilized. 

d) Set test frequency and average power/continuous wave power at a lower estimated value, 
and start the test. 

e) Keep the input power steady as long as the temperatures stabilize and record temperature 
values ti or tix. 

f) Gradually increase the input power. 
g) Repeat step e) and f) until any of the inner conductor temperatures ti or tix reach the 

maximum allowable temperature of the inner conductor of the TS. The input power at this 
point is considered the power rating at this frequency. Record the power P and the inner 
conductor temperature Ti or tix.  

h) During the test the TS should be carefully observed for evidence of breakdown and burning. 
i) The TS shall be stored and stabilized at room temperature after the test. If specified in the 

relevant specification, verify compliance to electrical specifications according to the relevant 
standards. 

j) If required by the relevant specification, the TS shall be placed in the temperature-altitude 
test chamber and tested from items b) to h) listed above. The test chamber shall be 
monitored for temperature and altitude during the test. 

8.2.3 Conversion of average power rating at other frequencies 

If the average power rating of an RF coaxial cable or a cable assembly is known at a certain 
frequency within the operating frequency range, the average power rating at another frequency 
can be calculated per Formula (5) and (6). 

 
1 2

10 10i 1 i 2                    1 - 10 1 - 10
f fα α

f fP P
− −

× = ×（ ） （ ） (5) 
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When αf1 ≤ 1 and αf2 ≤ 1, or 1 2-f fα α  ≤ 0,5 dB or ≤ 0,5 dB/m, Formula (5) can be simplified as 

Formula (6) as follows: 

 i 1 1 i 2 2f f f fP α P α× = ×  (6) 

where: 
αf1 is the insertion loss of the TS at frequency f1, in dB; 

αf2 is the insertion loss of the TS at frequency f2, in dB; 

Pif1 is the average power rating at frequency f1, in W; 

Pif2 is the average power rating at frequency f2, in W. 

8.2.4 Conversion of average power rating at different temperatures 

Average power ratings at different ambient temperatures from 15 °C to 40 °C can be converted 
to each other. When a test at 40 °C standard ambient temperature is required in the relevant 
specification, the approximation of Formula (7) can be used to convert the average power rating 
at a certain environment temperature to the average power rating at 40 °C: 

 
1,14

1
1 1

t TP P
t T

 −
=  − 

 (7) 

 

where: 
T1 is the ambient temperature from 15 °C to 40 °C during test, in °C;  

T is the standard ambient temperature (40 °C), in °C; 
t1 is the measured inner conductor temperature, from (t − 15) to t, in °C; 

t is the maximum inner conductor temperature (as specified in the relevant specification); 
P1 is the input power measured under conditions t1 and T1, in W; 

P is the power rating (at maximum allowable temperature), in W. 

The conditions for Formula (7) are as follows: 

a) Test environment temperature T1 ranges from 15 °C to 40 °C; 

b) For the test, the inner conductor temperature shall not be more than 15 °C below the 
maximum allowable temperature, ranging from (t − 15) to t. 

8.2.5 Requirements 

The rated power at the specified frequency shall comply with the relevant specification. 

During the test, there shall be no breakdown or burning on the TS. 
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8.2.6 Information to be given in the relevant specification 

The following information shall be given in the relevant specification: 

a) test conditions; 
b) test frequency;  
c) the temperature of inner conductor; 
d) the power rating; 
e) conversion of average power rating; 
f) any variation from the test method. 

8.2.7 Test report 

Test report shall include information such as the following: 

a) test conditions; 
b) test frequency; 
c) the temperature of inner conductor and the power rating; 
d) test equipment; 
e) test sample number; 
f) test results; 
g) operator's name and test date. 
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Annex A 
(informative) 

 
Average power/continuous wave power rating – 

Low frequency power AC test 

A.1 Test procedure 

The test procedure is as follows: 

a) Low frequency test and related calculation: 
1) Connect the inner and outer conductors at one end of the cable under test to the two 

output ends of an AC current source (50 Hz or 60 Hz). The opposite cable end shall be 
short circuited by connecting the inner conductor to the outer conductor. Drill a small 
hole in the middle of the cable to the surface of the inner conductor so that a 
thermosensor can be inserted to measure the temperature of the inner conductor. Attach 
another thermosensor to the outer conductor of the TS. An arrangement of low-frequency 
power test equipment is shown in Figure A.1. 

 

Figure A.1 – Arrangement of low-frequency power test equipment 

2) Gradually increase the current until the temperature of the inner conductor reaches its 
maximum allowable temperature. Record the current and voltage on the inner and outer 
conductors, as well as the temperature Ti and To of the inner and outer conductors. The 
maximum allowable temperature of the inner conductor of the cable is determined by the 
materials of the cable insulation and sheath and shall be specified in the cable 
specification.  

3) Calculate the power dissipation P i and Po on the inner and outer conductors of the cable 
by using Formulas (A.1) and (A.2). 

 i
iL

U I
P

L
=  (A.1) 

 o
o  L

U I
P

L
=  (A.2) 
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where  
Ui, Uo are the voltages at both ends of the inner and outer conductors respectively, 

in V; 
I is the current, in A; 
L is the cable length, in m; 
PLi, PLo are the power loss of the cable at low frequency, in W/m. 

4) According to the temperature rises on the inner and outer conductors, the 
comprehensive thermal conductivity Ki and Ko of the medium around the inner conductor 
and the medium around the outer conductor can be calculated by Formula (A.3) and 
Formula (A.4): 

 ( ) i
i i i oL

U I
P K T T

L
= − =  (A.3) 

 ( ) o i
o i o o aL L

U I U I
P P K T T

L L
+ = − = +  (A.4) 

where  
Ki  and Ko are the comprehensive thermal conductivity of the medium surrounding the 

inner conductor and the outer conductor respectively, in W/(°C·m) 
Ti, and To are the temperature of the inner and outer conductors respectively when the 

low-frequency power test is stable, in °C;  
Ta is the ambient temperature during low-frequency power test, in °C. 

NOTE For a certain cable structure, the medium surrounding the inner conductor and outer conductor is 
determined, and Ki and Ko are the inherent characteristics of the material itself and have nothing to do with 
frequency. Therefore, these values are unchanged in low frequency and radio frequency environments. K i 
and Ko can be applied to the calculation of the radio frequency part. 

b) RF attenuation test and related calculations 
1) Terminate both ends of the coaxial cable with suitable RF connectors. Measure the 

attenuation with a vector network analyzer at different frequencies in accordance with 
IEC 61196-1-113. 

2) according to the principle of transmission line, the attenuation of the cable at different 
frequencies is mainly composed of conductor attenuation and dielectric attenuation, 
which can be expressed by the equations listed in Formula (A.5): 

 

 1 1 1α A f Bf= +  

 2 2 2α A f Bf= +  

 i i iα A f Bf= +  

(A.5) 

 

where:  
αi is the attenuation constant of the cable at frequency fi (i = 1, 2, 3,..., n), in dB/m; 

fi is the test frequency, in MHz; 

A is the conductor attenuation coefficient, in dB·m-1·MHz-1/2; 

B is the medium attenuation coefficient, in dB·m-1·MHz-1. 
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3) A and B can be solved from the above equations in Formula (A.5) by using Formula (A.6) 
and Formula (A.7), respectively: 

 
( )

( )

i
i i i1 1 1 1

i
2

i i1 1

n n n n
i i i i

n n
i i

αf f α
f

A
n f f

= = = =

= =

   
  × − ×       =

 
× − 

 

∑ ∑ ∑ ∑

∑ ∑
 (A.6) 

 

( )
i i1 1 1

i
2

i i1 1

n n n i
i i i

n n
i i

α
n α f

f
B

n f f

= = =

= =

   
  × − ×        =

 
× − 

 

∑ ∑ ∑

∑ ∑
 (A.7) 

 

4) According to the transmission principle of the RF transmission line, the coefficient A in 
the attenuation Formula (A.5) is the attenuation caused by the cable conductor, including 
inner conductor and outer conductor. Thus, the attenuation coefficients of the inner and 
outer conductors can be obtained by decomposing the coefficient A by using 
Formula (A.8) according to the diameter and conductivity of the inner and outer 
conductors: 

 

i

i
i

oi

i o

C
a σ

A A
CC

a σ b σ

×
= ×

+
× ×

 

o

i
o

oi

i o

C
b σ

A A
CC

a σ b σ

×
= ×

+
× ×

 

(A.8) 

 

where:  
Ai and Ao are the attenuation coefficients of the inner and outer conductors 

respectively, in dB·m-1·MHz-1/2; 
Ci and Co are the structural coefficients of the inner and outer conductors respectively, 

which are equal to 1 for tubular conductors; 
A and b are the equivalent diameter of the inner and outer conductors, in mm; 
σi and σo are the relative conductivity of the inner and outer conductors relative to the 

copper conductor. 
c) calculation of RF power rating 

1) If the maximum rated power Pr is fed into the RF cable, the inner conductor reaches its 
maximum allowable temperature Ti, while the outer conductor reaches temperature To. 
The dissipation power of inner and outer conductor as well as the dielectric can be 
expressed by Formula (A.9), Formula (A.10) and Formula (A.11) respectively: 
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 ( )i r i i i1 20
4,343

f
P P A γ T= × × + × − ×  (A.9) 

 ( )o r o o o1 20
4,343

f
P P A γ T= × × + × − ×  (A.10) 

 d r 4,343
BP P f= × ×  (A.11) 

 

2) The temperature rise of the inner and outer conductors caused by the dissipated power 
of the inner conductor and the dissipated power of the medium under radio frequency 
can be expressed by Formula (A.12). 

 d
i 1 i o( )

2
P

P K T T+ = × −  (A.12) 

 

3) Under the specified frequency, the interaction of the inner conductor, dielectric and outer 
conductor causes temperature increase in the outer conductor, which can be expressed 
by Formula (A.13): 

 i o d o o a( )P P P K T T+ + = × −  (A.13) 

 

where:  
Ki and Ko are the comprehensive thermal conductivity of the medium surrounding the 

inner conductor and the outer conductor respectively, in W/(°C·m); 
Ai and Ao are the attenuation coefficients of the inner and outer conductors 

respectively, in dB·m-1·MHz-1/2; 

B is the medium attenuation coefficient, in dB·m-1·MHz-1; 
γi and γo is the temperature coefficient of the resistivity of the inner and outer 

conductor materials, for example, at 40 °C, for copper conductors, 
γ = 0,003 93, for aluminium conductors, γ = 0,004 07; 

Ti is the maximum allowable temperature of the inner conductor, in °C; 

To is the temperature of outer conductor, in °C; 

Ta is the ambient temperature, in °C. 

f is the specified frequency, in MHz; 
Pr is rated average power at the specified frequency f, in W; 

Pi is the dissipated power of the inner conductor, in W/m; 

Po is the dissipated power of the outer conductor, in W/m; 

Pd is the dissipated power of the dielectric, in W/m. 
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In Formula (A.9) to Formula (A.13), Pr, Pi, Po, Pd and To are unknown parameters and 
the following parameters are known: 

Ki, Ko, Ai, Ao and B  are parameters calculated according to above step a) and b); 

γi and γo  can be found in the cable design manual according to the 
material used in the cable; 

Ta  is the ambient temperature of the test given in the relevant 
specifications, for example 40 °C; 

Ti  is the maximum allowable temperature of the inner conductor 
specified in the relevant specifications; 

f  is the test frequency specified by the relevant specifications.  
4) According to the five equations of Formula (A.9) to Formula (A.13), Pr and other 

unknown parameters can be solved and the Pr is the rated average power at the 
specified frequency f. 

A.2 Symbols used in Annex A 

For the purposes of this Annex A, the following symbols apply. 

Ki thermal constant of the insulation (W/(°C∙m)) 

Ko thermal constant of outer sheath (W/(°C∙m)) 

A attenuation constant associated with the conductors dB
m MHz

 
 

⋅ 
 

Ai attenuation constant of inner conductor dB
m MHz

 
 ⋅ 

 

Ao attenuation constant of outer conductor dB
m MHz

 
 ⋅ 

 

B attenuation constant for the dielectric material dB
m MHz

 
 ⋅ 

 

a mean outer diameter of inner conductor (mm) 
Corrugated: a = (dpeak,odic + droot,odic)/2 

Smooth wall: a = (dmax.,odic + dmin.,odic)/2 

b mean inner diameter of outer conductor (mm) 
Corrugated: b = (dpeak,idoc + droot,idoc)/2 

Smooth wall: b = (dmax.,idoc + dmin.,idoc)/2 

Ci corrugation factor of inner conductor: 
Ratio of the distance that compares the non-corrugated (conversion of corrugated 
length to an equivalent smooth wall length) to the cable corrugated length. 
Ci > 1 for corrugated cable 

Ci = 1 for smooth wall 

Co corrugation factor of outer conductor: 

Ratio of the distance that compares the non-corrugated (conversion of corrugated 
length to an equivalent smooth wall length) to the cable corrugated length. 
Ci > 1 for corrugated cable 

Ci = 1 for smooth wall 
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Pin RF input power (W) 

Pr rated RF average power (W) at frequency f 

Prf1 rated RF average power (W) at frequency f1 

Prf2 rated RF average power (W) at frequency f2 

Pi power dissipated in inner conductor (W/m) 

Po power dissipated in outer conductor (W/m) 

σi conductivity of inner conductor (relative to copper) 

σo conductivity of outer conductor (relative to copper) 

γi temperature coefficient of resistance for inner conductor 

γo temperature coefficient of resistance for outer conductor 

αc attenuation of cable, at frequency f (dB/100 m) 

αf1 attenuation of cable, at frequency f1 (dB/100 m) 

αf2 attenuation of cable, at frequency f2 (dB/100 m) 

αi attenuation of inner conductor, at frequency f (dB/100 m) 

αo attenuation of outer conductor, at frequency f (dB/100 m) 

Ti inner conductor temperature (°C) 

To outer conductor temperature (°C) 

Ta test ambient temperature (°C) 

Tri inner conductor temperature rise (°C) 

Tro outer conductor temperature rise (°C) 

RT maximum rated ambient temperature (°C) 
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