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Part 1-119: Electrical test methods —
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization.com
national electrotechnical committees (IEC National Committees). The object of IEC is to promote‘intern
operation on all questions concerning standardization in the electrical and electronic fields"“To this e
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical R
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IECKPublication(s)”).
paration is entrusted to technical committees; any IEC National Committee interestedsin the subject dea
y participate in this preparatory work. International, governmental and non-governmental organizations |
h the IEC also participate in this preparation. IEC collaborates closely with thelnternational Organizat
ndardization (ISO) in accordance with conditions determined by agreemeni-between the two organizat

b formal decisions or agreements of IEC on technical matters express, aS nearly as possible, an intern
sensus of opinion on the relevant subjects since each technical committee has representation fr|
brested IEC National Committees.

[ Publications have the form of recommendations for internatiohal use and are accepted by IEC N
Immittees in that sense. While all reasonable efforts are made to ensure that the technical content
blications is accurate, IEC cannot be held responsible for Jthe way in which they are used or f
interpretation by any end user.

order to promote international uniformity, IEC National' Committees undertake to apply IEC Publig
hsparently to the maximum extent possible in their national and regional publications. Any divergence be
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

L itself does not provide any attestation of conformity. Independent certification bodies provide con
essment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

users should ensure that they have thelatest edition of this publication.

mbers of its technical committées’and IEC National Committees for any personal injury, property dam|
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
enses arising out of the. publication, use of, or reliance upon, this IEC Publication or any oth
blications.

ention is drawn to_the ]Normative references cited in this publication. Use of the referenced publicat
ispensable for thelcarrect application of this publication.

[ draws attention® to the possibility that the implementation of this document may involve the use
ent(s). IEC 4akes no position concerning the evidence, validity or applicability of any claimed patent ri
pect theréof) As of the date of publication of this document, IEC had not received notice of (a) patent(s)
y be reguired to implement this document. However, implementers are cautioned that this may not rep
latest information, which may be obtained from the patent database available at https://patents.iec.g
1| not. be held responsible for identifying any or all such patent rights.
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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 pa
components and accessories. It is an International Standard.

ssive

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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ext of this International Standard is based on the following documents:
Draft Report on voting
46A/1622/CDV 46A/1629/RVC

2023

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

the a

bove table.

The language used for the development of this International Standard is English.
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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 withstandi
RF coaxial cables and cable assemblies at specified frequency, temperature and altitude

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

2 N

The f

consfitutes requirements of this document. For dated references; only the edition cited ap

For
amen

IEC 4
for af

3 Terms and definitions

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

ISO ¢
addre

3.1

powgr rating
power at\a specified frequency and normalized environmental conditions, which can be

input
hand
inner
corre

ormative references

bllowing documents are referred to in the text in such a way that.some or all of their co

indated references, the latest edition of the referenced document (including
dments) applies.

1196-1-113, Coaxial communication cables — Part1-113: Electrical test methods —
fenuation constant

nd IEC maintain terminology.“databases for use in standardization at the follg
sses:
C Electropedia: availabte at https://www.electropedia.org/

O Online browsingplatform: available at https://www.iso.org/obp

ed contintously without either the maximum permissible operating voltage, or max
conductor temperature being exceeded, when the cable assembly is terminated by 4
5panding to the characteristic impedance

ng of

ntent
plies.
any

Test

wing

mum
load

3.2

power withstanding
ability of RF coaxial cable and cable assembly to handle power specified in the relevant

speci

3.3

fication at the temperature, altitude and frequency as specified

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 P, injected in a RF coaxial cable and cable assembly with a pulse

duration z over period T 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).

Py

A
Y

A
Y

P,

max

.

IEC

Figure 1 — lllustration of peak power

T 0,
R_?X100(A>) (1)

R is|the duty factor, in %;
T is|the pulse duration, in s;

T is|a period of pulse, in s.

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

4 Rreparation of test'sample (TS)

4.1 Coaxial cable

Both [ends of-the coaxial cable should be terminated with suitable high-power RF coaxial
conngctors te'make an RF cable assembly as a test sample (TS). The length of the cable should

be lohg.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.
Theirmthﬂfrwmm i ; :

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 T; 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
t —Jf the
lelast cross section of the connector is neither positioned at the end of the connectornor on
the connection between connector and cable, drill also a hole on the position withythe|least
crjoss section.

b) Insert a thermocouple (such as fibre optic temperature sensor) into eachphole to measure
the temperature T, of the inner conductor.

If spgcified in the relevant specification, the temperature of inner conduetor of the TS shal| also
be monitored for a power withstanding test. If the temperature rating*of the dielectric and|inner
condlictor is not a concern, the test can be conducted without monitoring the temperature of
the irlner conductor.

5 Test conditions

The test shall be performed at stable conditions ofitemperature and atmospheric pressurég.

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 ithin
5 [min.

b) Altitude stability:
When the power rating is specified for a specific altitude, the altitude is considered dtable

when the pressurevariation inside the low-pressure test chamber is within the range of[+5 %
of the specified value within 10 min.

6 Tlest principle

A combination of power source, directional coupler, fixed attenuator (when required), power
metef -and load are used for the test, as shown in Figure 2. At the directional couplef, the
incidemt power P is sptit betweemn thie coupted port Pyand thetramsmitted-port that s conmected
to the TS. The reference power P, 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 4 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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whereg:

C qoupling factor of the coupler, in dB;

i incident power to the coupler, in dB;

P; pgower value at the coupled port, in dB;

power value attenuated by the fixed attenuator, in dB;

D gttenuation of the fixed attenuator, in dB;
Pg

P ipcident power value at the TS, in dB;

P, reference power, in dB;

A gttenuation of the feed line, in dB.

Power source

P

Power meter

0
*Pg

Fixed attenuator

*Pf

o~

_/

 ——

P;

Feed line

TS

Directional coupler

Load

Figure 2 — Test principle

IEC

7 Test equipment

Test equipment is as follows:

(2)

(3)

(4)

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
8.1.1
8.1.1

The t

a)
b)

c)

d)

e)

g)

h)

Power withstanding

C

If
m|

te
(ol(

T
re
in

to

S
te

K

a
If
al

If
hi

w
le)
fr

values ¢. For cable assemblies, use the temperature sensaor to monitor inner cond

values ¢,.

specification. The temperature of the surface of the TS shall be monitored and record

specified inythe relevant specification, the high-frequency point selected in the test sh

Average power/continuous wave power withstanding
1 Test procedure
est procedure is as follows:

bnnect the TS into the power test system as shown in Figure 2.

specified in the relevant specification, for coaxial cables, use the temperature sen;
onitor inner conductor temperatures ¢ in middle of the TS and record the temper

mperatures ¢, in the middle of the TS and at both ends.of connectors and also af
nnections between the connector and the cable respectively. Record the temper

ne TS shall be stored and stabilized at room temperature unless otherwise specified
levant specification. If the ambient temperature and/or altitude for the test are spe

the relevant specification and shall be monitored throughout the test.

st.

bep the input power steady\lat that frequency for a duration as specified in the rel

temperature sensor when required in the relevant specification.

a frequency rangexis'specified in the relevant specification, the maximum power sh
pplied at the maximum frequency for 60 min after the temperature is stabilized.

the above te) test conditions are not available, the test shall be carried o
gh-frequency, middle-frequency and low-frequency points, respectively. Unless othe

thin_10-% of the upper limit frequency of the sample, and the test duration shall n
ss,than 60 min. The middle-frequency point should be the approximate interms

sor to
ature

uctor
both
ature

n the
cified

the relevant specification, the TS shall be placed in a temperature and/or altitud¢ test
chamber for testing. The temperature and/or air pressure in the test chamber shall co

nform

bt test parameters of frequency and-average power and continuous wave power. Start the

bvant
ed by

all be

ut at
rwise
all be
ot be
diate
. The

bguency in the frequency range, and the test duration should not be less than 20 min

low-frequency point should be within 0,10 GHz at the lower end of the frequency range, and

th

e test duration should not be less than 20 min.

The TS should be carefully observed during the test for evidence of breakdown and burning.

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)
b)
c)
d)
e)

8.1.1

The t

a)
b)
c)
d)
e)
)
9)

8.1.2
8.1.2
The t

a)
b)

c)

d)

te
al
te
te

st conditions;

lowable temperature rise and position of temperature measurement;
st frequency and power;

st duration;

any variation from the test method of this document.

2023

te
te
te
te
te
te

Of

C

T
re
in

to

chamber for testing. The temperature and/or air pressure in the test chamber shall co

4 rTestreport
st report shall include information such as the following:

st conditions;

st frequency and power;

st duration;

st equipment;

st sample number;

st results;

perator's name and test date.

Peak power withstanding
1 Test procedure
est procedure is as follows:

bnnect the TS into the power test system as shown in Figure 2.

ne TS shall be stored and stabilized at room temperature unless otherwise specified
levant specification. If the ambient temperature and/or altitude for the test are spe
the relevant specification, the TS shall be placed in the temperature and/or altitud

the relevant specification and shall be monitored throughout the test.

S
t

s
s
T
T

e relevant specification and start the test. Unless otherwise specified in the rel
ecification, the.duration of the test shall not be less than 15 min. If specified in the rel
ecification,sthe temperature of the surface of the TS should be monitored during the

ne TS shallbe carefully observed during the test for evidence of breakdown and bur

ne TS shall be stored and stabilized at room temperature after the test. If specified

reg

standards

levant specification, verify compliance to electrical specifications according to rel

n the
cified
b test
nform

bt the test frequency;\peak power, pulse duration, duty factor or period in accordance with

bvant

bvant
test.

ning.

n the
bvant

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)
b)
c)
d)
e)

8.1.214 Testreport

The test report shall include information such as the following:

a)
b)
c)
d)
e)
)
9)
h)

8.2
8.2.1 General

test conditions;

test frequency and peak power;
duty factor, pulse width or cycle;
test duration;

any variation from the test method.

test conditions;

test frequency and peak power;
duiity factor, pulse duration or cycle;
test duration;

telst equipment;

test sample number;

teist results;

operator's name and test date.

Average power and continuous wave power rating

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

is specified in 8.2.2.

Somgtimes, 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 pqwer /
contihuous wave (power rating at a specified frequency by increasing the input power
incrementally untiPthe temperature of the inner conductor reaches its maximum allowable

temperature. Fhis method is specified in 8.2.2.

Somegtimes’the RF power source cannot provide the required frequency or power. In that fase,

conversijen methods can be used, such as the following.

a)

b)

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.

If there is no RF power source available that can make the temperature of the inner
conductor reach its maximum allowable temperature ¢, 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.

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 X; and K,) 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) Fercoaxmatcabtes; usethetemperaturesensortomomnitorthe-mmerconductortemper

fi

in middle of the TS. Record the initial temperature value #, when the temperaty

sffabilized.

r

For cable assemblies, use the temperature sensors to monitor the inher cond
tamperatures ¢, in the middle of the TS, at both ends of connectors, and also at

connections between the connector and the cable respectively. "Record the
temperature values ¢, when the temperature is stabilized.

Set test frequency and average power/continuous wave power at.a‘'lower estimated
a

nd start the test.
bep the input power steady as long as the temperatures stabilize and record temper

values f; or .

radually increase the input power.
bpeat step e) and f) until any of the inner conductor temperatures ¢ or #;, reac

bint is considered the power rating at this frequency. Record the power P and the
nductor temperature T; or ¢,.

K
G
R
mlaximum allowable temperature of the inner conductor of the TS. The input power 3
p
cq
D
T

uring the test the TS should be carefiilly observed for evidence of breakdown and bu

ne TS shall be stored and stabilized at room temperature after the test. If specified
glevant specification, verify compliance to electrical specifications according to the rel

sfandards.

Ifrequired by the relevant specification, the TS shall be placed in the temperature-al
test chamber and tested from items b) to h) listed above. The test chamber sha
monitored for tempetature 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 c{
frequency within the operating frequency range, the average power rating at another freqy
can He calculated per Formula (5) and (6).

ature
re is

uctor
both

nitial

alue,

ature

h the

t this
inner

ning.

n the
Bvant

itude
Il be

prtain
ency

_4 _%42
PV1X(1 -10 10)=PV2X(1 -10 10)

(5)
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When ap < 1 and ap < 1, or ‘aﬂ - afz‘ <0,5dB or =< 0,5 dB/m, Formula (5) can be simplified as

Formula (6) as follows:

Bpyxaypy=Fraxayr)

where:

a f1
%2

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

is the insertion loss of the TS at frequency f5, in dB;

(6)

Pip
8.2.4

Avera
to ea

specification, the approximation of Formula (7) can be used to convert'the average power

atad

N

P i
The ¢
a) T

b) F
m

is the ambient temperature from 15 °C te*40 °C during test, in °C;

i the standard ambient temperature’(40 °C), in °C;

is the measured inner conductortemperature, from (¢t - 15) to ¢, in °C;
is the maximum inner conductor temperature (as specified in the relevant specificatiq
i the input power measured under conditions ¢4 and T4, in W;

is the average power rating at frequency f;, in W;

is the average power rating at frequency f5, in W.

Conversion of average power rating at different temperatures

ge power ratings at different ambient temperatures from 15 °C to 40 °C can be cony
ch other. When a test at 40 °C standard ambient temperature is required in the rel

ertain environment temperature to the average power rating at|40 °C:

BINAT
P=p
n-T

-

C .

5 the power rating ¢at*maximum allowable temperature), in W.
onditions for Formula (7) are as follows:

pst environment temperature 7y ranges from 15 °C to 40 °C;

br thewtest, the inner conductor temperature shall not be more than 15 °C belo
aximum allowable temperature, ranging from (¢ — 15) to .

erted
bvant
ating

(7)

n);

v the

8.2.5
Ther

Durin

Requirements

ated power at the specified frequency shall comply with the relevant specification.

g 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 feport shall include information such as the following:

a) tgst conditions;

b) tgst frequency;

c) the temperature of inner conductor and the power rating;
d) test equipment;

e) test sample number;

f) tdst results;

g) operator's name and test date.
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A1

Annex A
(informative)

Average power/continuous wave power rating —
Low frequency power AC test

Test procedure

The test procedure is as follows:

a) L
1

bw frequency test and related calculation:

Connect the inner and outer conductors at one end of the cable under test\to th
output ends of an AC current source (50 Hz or 60 Hz). The opposite cableend sh
short circuited by connecting the inner conductor to the outer conductor.”Drill a
hole in the middle of the cable to the surface of the inner canductor so t

power test equipment is shown in Figure A.1.

AC current source

Thermodetector
Ammeter (a) ) Outer conductor

Inner conductor
Cable to be tested

\loltmeter IEC

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

Gradually increase the current until the temperature of the inner conductor reach
maximum allowable temperature. Record the current and voltage on the inner and

materials_of the cable insulation and sheath and shall be specified in the
specification.

Calculate the power dissipation P; and P, on the inner and outer conductors of the
by using Formulas (A.1) and (A.2).

e two
all be
small
nat a

thermosensor can be inserted to measure the temperature of the innerconductor. Attach
another thermosensor to the outer conductor of the TS. An arrangement of low-freqyiency

Bs its
outer

conductors, aswell as the temperature T; and T, of the inner and outer conductorg. The
maximumeallowable temperature of the inner conductor of the cable is determined hy the

cable

cable

Uil
=
Uyl
Pro = >

(A.1)

(A.2)
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where

U, U, are the voltages at both ends of the inner and outer conductors respectively,
inV;

1 is the current, in A;

L is the cable length, in m;

P;i, P, are the power loss of the cable at low frequency, in W/m.

According to the temperature rises on the inner and outer conductors, the
comprehensive thermal conductivity K; and K, of the medium around the inner conductor

and the medium around the outer conductor can be calculated by Formula (A.3) and

b) RF attenuation test and related-calculations

Formula (A.4):

Ul
Py = Ki(fi-Ty) ==& (A3)
U, Ul
P+ P =K, (To —Ta) = —z +TI (A.4)

where

K. and K, are the comprehensive thermal conductivity.'of the medium surrounding the
inner conductor and the outer conductorrespectively, in W/(°C-m)

T, and T, are the temperature of the inner and outer conductors respectively whgn the
low-frequency power test is stable} in °C;

T,

3 is the ambient temperature duing low-frequency power test, in °C.

NOTE For a certain cable structure, the medium surrounding the inner conductor and outer conductor is
determined, and K, and K are the inherenticharacteristics of the material itself and have nothing to do with

frequency. Therefore, these values aresunchanged in low frequency and radio frequency environmepnts. K;
and K can be applied to the calculation of the radio frequency part.

Terminate both ends(of 'the coaxial cable with suitable RF connectors. Measurg the
attenuation with a_vector network analyzer at different frequencies in accordance with
IEC 61196-1-113;

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):

=

a = A1, + Bf;
— ap = A\ f5 + Bf; (A.5)
a = A\[f + Bf;

where:

a;

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

is the test frequency, in MHz;

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

is the medium attenuation coefficient, in dB-m-1-MHz"1.
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3) 4 and B can be solved from the above equations in Formula (A.5) by using Formula (A.6)
and Formula (A.7), respectively:

l[zi;fi xZZL[j“;]}(ZW <L )]

(A.6)

{nxz;;fi—(ZL A ﬂ

:”Xz;lﬂi‘{ZLME z[ﬁjJ

J (A7)

-

41 According to the transmission principle of the RF transmission line, the coefficient 4 in

conductors:

G

the attenuation Formula (A.5) is the attenuation caused by-the‘cable conductor, incl
inner conductor and outer conductor. Thus, the attenuation coefficients of the inngr and
outer conductors can be obtained by decomposing” the coefficient 4 by
Formula (A.8) according to the diameter and conductivity of the inner and

axdai

C

L= 4
4= Ax—f
a X

G

| + (o]
V"o

bx\/o'»i

C

=4
Ao =Ax—¢
ax

i
Joi b

where:
A; and 4,
respectively, in dB-m™1-MHz1/2;

are the attenuation coefficients of the

[0)
X‘[0'0

which are equal to 1 for tubular conductors;

Aandb

o, and o,

are the equivalent diameter of the

copper conductor.
c) calculation of RF power rating

inner and outer conductors, in mm;

inner and outer condd

ding

using
outer

(A.8)

ctors

|_¢iand C, are the structural coefficients of the inner and outer conductors respeciively,

are the relative conductivity of the inner and outer conductors relative to the

1) If the maximum rated power P, is fed into the RF cable, the inner conductor reaches its
maximum allowable temperature T7;, while the outer conductor reaches temperature 7.

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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Pi=Pr><Ai><,/1+yi><(Ti—20)><% (A.9)

PO:Ronx1l1+yox(To—20)><4g3 (A.10)
B
Fy=Rx fx——-H (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 frequyency
can be expressed by Formula (A.12).

P
R+ =Kyx(h-T) (p.12)

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

R+ Ry + By = Kogx(Ty - Tp) (A.13)

where:

K and K, are the comprehénsive thermal conductivity of the medium surrounding the
inner conducter-and the outer conductor respectively, in W/(°C-m);

4,and 4, are the (aftenuation coefficients of the inner and outer condyctors
respectively, in dB-m™1-MHz1/2;

B is the ‘medium attenuation coefficient, in dB-m-1-MHz"1;

y;and y, is“the temperature coefficient of the resistivity of the inner and [outer

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

T, is the maximum allowable temperature of the inner conductor, in °C;
Ty is the temperature of outer conductor. in °C;

T, is the ambient temperature, in °C.

f is the specified frequency, in MHz;

P, is rated average power at the specified frequency £, in W;

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

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

Py is the dissipated power of the dielectric, in W/m.
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A.2

In Formula (A.9) to Formula (A.13), P,, P;, P,, Pq and T, are unknown parameters and

the following parameters are known:

K;, Ko, 4;, A, and B are parameters calculated according to above step a) and b);

yi and yg can be found in the cable design manual according to the
material used in the cable;

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

T, is the maximum allowable temperature of the inner conductor
specified in the relevant specifications:

f is the test frequency specified by the relevant specificatipns.

According to the five equations of Formula (A.9) to Formula (A.13), P;)anhd [other

unknown parameters can be solved and the P, is the rated average‘“power gt the

specified frequency f.

Symbols used in Annex A

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

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

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

attenuation constant associated with the conductors (LJ
m-vMHz

attenuation constant of inner conductor (LJ
m-+MHz

attenuation constant of outer.conductor (Lj
m-+vMHz

attenuation constant for\the dielectric material [ j
m-MHz

mean outer diapdeter of inner conductor (mm)
Corrugatédja = (dpeak,odic + droot,odic)/Z
Smoothiwall: a = (dmax. odic * 9min. odic)/2

mean.innher diameter of outer conductor (mm)
Corrugated: b = (dpeakidoc * 9root,idoc)/2

4o L AWial

SIIIUULII VVd”. L1) = (umax idoc + u’mm idOC’IL

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.
C; > 1 for corrugated cable

C; = 1 for smooth wall

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.
C; > 1 for corrugated cable

C; = 1 for smooth wall
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RF input power (W)

rated RF average power (W) at frequency f
rated RF average power (W) at frequency f,
rated RF average power (W) at frequency f,
power dissipated in inner conductor (W/m)
power dissipated in outer conductor (W/m)

conductivity of inner conductor (relative to copper)

conductivity of outer conductor (relative to copper)
temperature coefficient of resistance for inner conductor
temperature coefficient of resistance for outer conductor
attenuation of cable, at frequency /' (dB/100 m)
attenuation of cable, at frequency f; (dB/100 m)
attenuation of cable, at frequency f, (dB/100 m)
attenuation of inner conductor, at frequency /' (dB/100 m)
attenuation of outer conductor, at frequency f(dB/100 m)
inner conductor temperature (°C)

outer conductor temperature (°C)

test ambient temperature (°C)

inner conductor temperature rise (°C)

outer conductor temperature rise(>C)

maximum rated ambient temperature (°C)
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