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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COAXIAL COMMUNICATION CABLES -

Part 1-119: Electrical test methods — RF power rating

FOREWORD
e International Electrotechnical Commission (IEC) is a worldwide organization for stgrdardization comprising
national electrotechnical committees (IEC National Committees). The object( of | is~fo\ pfomote

ernational co-operation on all questions concerning standardization in the electrie

ds. To

thi$ end and in addition to other activities, IEC publishes International Standayd htions,
Teghnical Reports, “IEC
Puplication(s)”). Their preparation is entrusted to technical committees; any IE§ Natiohal Cox rested
in |the subject dealt with may participate in this preparatory work. | non-
goyernmental organizations liaising with the IEC also participate in this tlosely
with the International Organization for Standardization (ISO) in agcqrd ed by
agfeement between the two organizations.

2) The formal decisions or agreements of IEC on technical matter; htional
comsensus of opinion on the relevant subjects since each/technica pm all
interested IEC National Committees.

3) IEC Publications have the form of recommendations f0 btional
Committees in that sense. While all reasgriable effofts pf IEC
Puplications is accurate, IEC cannot be br any
miginterpretation by any end user.

4) In |order to promote international uniformit ations
trahsparently to the maximum extent posfs gence
befween any IEC Publication hted in
thg latter.

5) IEC itself does not proyide an ormity
asgessment services ard or any
sefvices carried out by ipdepe

6) Alljusers should

7) Nof liability shall a employees, servants or agents including individual experfts and
megmbers of its tec National Committees for any personal injury, property damfage or
other damage of/an) whether direct or indirect, or for costs (including legal feeg) and
expenses arising t wbli use of, or reliance upon, this IEC Publication or any other IEC
Puplications

8) Attention.i aliyé references cited in this publication. Use of the referenced publicatfons is
indispe

9) Attention™ wWR-to\ the possibility that some of the elements of this IEC Publication may be the subject of
pafent rights M¥&C-shal\not be held responsible for identifying any or all such patent rights.

International"Standard |IEC 61196-1-119 has been prepared by subcommittee 46A: Coaxial

cablels,/0ffEC technical committee 46: Cables, wires, waveguides, R.F. connectors, R.F. and

micrdwaVve passive components and accessories.

The text of this standard is based on the following documents:

FDIS Report on voting
46A/1094/FDIS 46A/1116/RVD

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

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

A bilingual version of this publication may be issued at a later date.
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COAXIAL COMMUNICATION CABLES -

Part 1-119: Electrical test methods — RF power rating

1 Scope

This part of IEC 61196 defines the requirements to determine the average power handling

capability of a coaxial cable at specified frequencies at ambient temperatures.

2 Normative references

The following documents, in whole or in part, are normatively re
are indispensable for its application. For dated references, on

undated references, the latest edition of the referenced do
appligs.

IEC §1196-1, Coaxial communication cables — Pg
definitions and requirements

IEC §1196-1-113, Coaxial communicatiQ
for atfenuation constant

3 Terms and definitio

For the purposes of th

the fqllowing applt

3.1
RF ppwer rating

maximum average i , a cable can continuously handle when terminated

chardcteristi \ eference ambient temperature and RF frequency

Note 1| to €ntry~_R Ner rat| \g is determined by the power level at which the temperature at any location
cable dloes egd\th ble maximum temperature rating of the materials used in the cable’s construy

Note 2 to entry:

Note 3 to eqtry: The test RF signal is a pure sinusoidal, without any modulation.

lectrical test methods -

and/definitions given in IEC 61196-1, as w,

pically,Yhe inner conductor temperature determines the maximum operating temperature.

t and
. For
ents)

neral,

Test

ell as

in its

in the
ction.

4 Symbols

For the purposes of this document, the following symbols apply.

K, thermal constant of the insulation (W/(°C+m))

K, thermal constant of outer sheath (W/(°C+m))

A attenuation constant associated with the conductors [%J
. z

A; attenuation constant of inner conductor [%]
. z
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attenuation constant of outer conductor L
m-+vMHz

attenuation constant for the dielectric material [L)
m-MHz
mean outer diameter of inner conductor (mm)
Corrugated: Mean = (peak + root)/2
Smooth wall = (max + min)/2

mean inner diameter of outer conductor (mm)

12(E)

Corrugated: Mean = (peak + root)/2

Smooth wall = (max + min)/2
corrugation factor of inner conductor:

Ratio of the distance that compares the non-corrugated
length to an equivalent smooth wall length) to the cab

C; > 1 for corrugated cable
C; = 1 for smooth wall
corrugation factor of outer conductor

Ratio of the distance that compares
length to an equivalent smo®

C; > 1 for corrugated cable
C; = 1 for smooth wall
RF input power (W

rated RF r :
power dissipa

attenuation ofcable, at frequency /' (dB/100 m)
attenuation of cable, at frequency f; (dB/100 m)

hated

hated

attenuation of cable, at frequency f, (dB/100 m)
attenuation of inner conductor, at frequency f(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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5 Methodology

5.1 Method A

If a suitable RF power source is available, it is possible to determine the input power required
for a conductor temperature to reach its limiting value (i.e. the average power rating), per 6.2.
This provides measurements at one frequency and generally needs to be adjusted to other
frequencies by knowing the RF cable attenuation.

5.2 Method B

Cablg¢s of Targe diameter, however, have high average power ratings, and a suitable RFE-spurce
may hot be available for such direct test. The following methodology all brage
powef rating to be determined by using low frequency (50 Hz or 60 Hz) 'mine
the required thermal characteristics. The low frequency AC data needs ith RF
data [because the relative conductor power dissipations are di S no
dissipation in the dielectric in the low frequency case, but at R bomes
significant.

6 Temperature test

6.1 Procedure: General considerations

A cable of sufficient length shall be < fre of
the cable are not influenced by heat sinking

Thermocouples should be chosen and (size in fects,
partiqularly with thin walled cables.

Therg shall be sufficie
Temperature m@y
the cable length and’()

Suffigient power §hot ; alue,
determined b 3 i

pn.

tre of

The test s \ ires.

The measured and determination of the average power rating are adjusted for an
ambi¢nt temperat 40 °C (or other specified ambient temperature).

6.2 Procedure: RF test — Method A

The input of the cable shall be connected to the RF power source capable of delivering the
specified power at the specified test frequency at the load.

The load side of the cable shall be terminated in its characteristic impedance that is capable of
handling the power.

The input power, P;,, at the test frequency shall be monitored.

It is recommended to drill a small hole into the cable just above the inner conductor. A fibre
optic thermocouple should be placed within 1 mm above the surface of the inner conductor to
measure the temperature.
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The input power, at room temperature (7,), shall be increased in stages until maximum
component temperature ratings are reached. The conductor temperatures are allowed to
stabilize at each stage and then recorded.

Each conductor temperature rise (7; and T,,) at each stage above the room temperature (7},) is
determined for each input power level by subtracting the T, from the measured conductors (T;
or T,) temperature.

For each stage, 7; and T, shall be determined for Ry by adding 7,; and T\, to Rt.

Compare-the recalculated 7. and T _at R—- to the maximum fnmpnrnhlrn rahnge of the cable

components. The power rating is the level that does not exceed the maximum temperature
ratinds of the cable components.

The Increase in conductor temperature above ambient temperat each
input|power level. The average power rating is that power whijch rease in
condulictor temperature above ambient equal to the difference be uctor

temperature and the reference ambient (usually 40 °C).

6.3 | Procedure: Low frequency power AC test —

The input of the cable shall be connected to a 5
sufficient current carrying capacity.

ering

The ¢pposite cable end shall be short cCitcui i outer
conduictor.

Adjudt the current levels t cable

components.

uctor
ltage
) are

The [current, the vollages

temperatures (\A@
and ¢urrent valu the

deter

The t i o aré derived from the following equations:

R=Kx(T-Tp) (1)

R+ P =Ko X(To—T,) (2)

7 \ttenuation test

71 Conduct attenuation test

An attenuation test shall be conducted in accordance with IEC 61196-1-113 to determine the
attenuation at a test ambient at several frequencies over the operating band of the cable. This
attenuation response will be used to determine the coefficient for the conductors and dielectric
which will then be used in the RF power calculations or used in determining RF power at other
frequencies.

7.2 Calculate 4 and B coefficients — Method B

The 4 and B coefficients in Formula (3) are calculated by performing a least squares analysis,
which is a fit of the measured attenuation and frequency data:
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0 = Ax\[f +Bxf (dB/100 m) (3)

where

A is the coefficient for the conductors;
B is the coefficient for the dielectric;
f is the frequency in MHz.

The 4 and B coefficients are calculated from the attenuation test from the following formulas:

n n al n n
S8 7 |33
i=1 i=1 f1 i=1 i=1
A= - - (4)
nxf, —(2\/2 ]
i=l i=l
()
7.3 [ Calculate the 4; ar
The { coefficient repre ibuti f te inner and outer conductors. To calqulate
the ppwer, the conducto and outerconductor coefficients (4; and 4,) are needed and are
determined fro @ ond i fhd outer conductor. It is determined as follows:
G
X ",
4 = Ax axyo; (6)
G N Co
ax\/;i bx,/og
CO
bx 4/ 0j
Ao = AX— Joi (7)

: C,

- +
ax\/;i bx4Jog
8 Power calculation

8.1 Determined from AC test — Method B

The maximum RF power (P,) can now be determined by solving the following equations
numerically (e.g. by using a suitable spreadsheet) for any given frequency and ambient
temperature and some limiting value for either inner or outer conductor temperature.
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