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Foreword

This amendment was prepared by the Technical Committee CENELEC TC 20, Electric
cables.

The text of the draft was submitted to the Unique Acceptance Procedure and was
approved by CENELEC as amendment A13 to HD 21.2 $2:1990 on 1995-05-15.

The following dates were fixed:

- latest date by which the existence of the amendment
has to be announced at national level (doa) 1996-01-01

- latest date by which the amendment has to be
implemented at national level by publication of
a harmonized national standard or by endorsement . (dop) 1996-07-01

- latest date by which the national standards conflicting
with the amendment have to be withdrawn (dow) 1996-07-01

For products which have complied with HD 21.2 $2:1990 and its amendments A2:1990,
A3:1993, A4:1993, A6:1995 and A11:1995 before 1996-07-01, as shown by the
manufacturer or by a certification body, this previous standard may continue to apply for
production until 1997-07-01.
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Because of screened cables, replace the existing sub-clause 2.2 by the following:

2.2 Voltage test carried out on completed cables

A sample of cable as delivered shall be immersed in water if the cable has no metallic layer. The
length of the sample, the temperature of the water and the duration of immersion are given in
Part 1, Table lll.

A voltage shall be applied in turn between each conductor and all the others connected together

and to the metallic layer, if any or to the water; and between all conductors connected together
and the metallic layer or water.

The voltage and the duration of its application are given for each case in Part 1, Table lll.

Add a new sub-clause 2.7 to HD 21.2:

2.7 Screening efficiency

2.7.1

General

The screening efficiency of a cable depends both on the screening against currents and the
screening against voitages.

The screening efficiency against currents is'specified in terms of the transfer impedance due

to resistive and magnetic coupling per unit length, against voltages in terms of the transfer

admittance due to electric coupling (see Note below) per unit length. Transfer impedance
is defined in-an elementary length of cable as the ratio of the voltage measured along the
screen in the disturbed system to the current:flowing in the interfering system. This may
be of interest at any frequency up to 10,000 MHz. In general, there is no problem where
homogeneous cylindrical shields are used since the screening effect in such cases can be
readily calculated, but where a braided or taped construction is employed it becomes
necessary to measure the screening efficiency. The present state of experience shows
that the surface transfer impedance remains constant at frequencies from O Hz to 0.1 MHz
or 1 MHz, depending on the type of cable and is equal to the direct current resistance of
the screen. At frequencies over 0.1 MHz or 1 MHz the transfer impedance increases.
Depending on the construction of the screen, this increase starts directly or after having
passed through a minimum.

Over 10 MHz to 15 MHz, the increase is proportional to the frequency.

‘Transfer admittance is defined in an elementary length of cable as the ratio-of the current

flowing into the disturbed system to the voltage originating it in the specified interfering
system. Measurements show that the transfer admittance may be represented by a

capacitance which is independent of frequency from audio frequencies up to 1,000 MHz
at least.

Note: Attention is drawn to the fact that in some countries the term "transfer admittance’

is taken to be the reciprocal of ‘transfer impedance’ which is not the case in this
standard.
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2.7.2 Transfer impedance due to resistive and magnetic coupling

2.7.2.1

2.7:2.2

Test appratus

The apparatus is of the triple coaxial’ form (see Figure 6). A short length of the
cylindrical screen under investigation forms both the inner conductor of an
energised coaxial system and, at the same time, the outer conductor of another
coaxial line. The signal in the inner coaxial system is caused by the surface
transfer impedance of the screen.

The cable with the screen to be measured is terminated at one end by a
resistance the value of which is numerically equal to the characteristic
impedance of the screen. The terminal resistance is shielded by a metal sleeve
whose edge at the open end is soldered to the screen. Terminal resistance and
cable are coaxially mounted inside a metal tube. This tube is terminated at the
side opposite the resistance by a short-circuiting disk, which is soldered to the
screen (see Figure 6).

The length of the cable in the metal tube is not to exceed O.1L to 0.35L
according to the measuring equipment used. The length of the projecting cable
is of no consequence.

Test procedure

The outer coaxial system, formed by the screen under investigation and the
metal tube,is<fed from' a>generator'through an interconnected resistance
{Method 1) or by way of a direct connection (Method 2).

The measurement. shall.be carried out at- 30MHz.

Note: For both methods a cable length of 1m is mostly adequate. The
correction factor at 30 MHz is approximately 1.

Method 1 : Feeding through a resistance

The generator feeds the outer system through a pure resistance (R) which, to
best advantage, should be equal to about 1.4 times the value of the
characteristic impedance of the outer system. The input voltage to the
resistance is measured by means of a suitable voltmeter. The output voltage of
the inner system, which is formed by the cable proper, is measured by means
of a matched voltmeter. :
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The transfer impedance may then be calculated from the equation:

IZ—,-]=%§H-X&XF’

Y
where:
Z; = the transfer impedance, in ohms per metre
R = the feeding resistance, in ohms
L = the length of the screen under test, in metres (see Figure 6)
U, = the input voltage of the outer system measured before the resistance
R, in volts
U, = the output voltage of the inner system measured at the end of the
screen, in volts
F = a factor, which allows for the frequency response (see Figure 7). The
exact value can be calculated from the relation:
El . (1 - n? « x « ycos® x + m? sin® x
YnZ? (cosx - cos nx)? + (sin x - n sin x)?
where:
Z1 ) 10R// -
MR the ratio of the impedance characteristic
of the outer system to the resistance R
Z, = the characteristic impedance of the outer system, in ohms
A
n = _1..
A
A, = the electrical wavelength in the outer system
. A, = the electrical wavelength in the inner system
2n L
_x =
Ay

Method 2 : Direct feeding

The transmitter feeds the outer system directly. The input voltage of this
system is measured at the beginning of the screen. The output voltage of the
inner system is measured as indicated above.
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2.7.2.3

This method is preferable if it is necessary to operate at greater input voltages,
as for instance with screens of a very high screening efficiency or with less
sensitive output voltmeters. For this method, higher frequencies may be used
than for the first method

The surface transfer impedance may be calculated from the equation:

2 U
lz,!:az,xT“x-LjixF’

1 1

The designations of the equation have the same meaning as indicated for
Method 1.

F' (see figure 8) may be calculated from the relation:

B - (1 -n? sinx
vn2 (cos x - cos nx)? + (sin x - n sin )2

with the same abbreviations as.for, method 1.

Instead of measuring U, and U, separately, the ratio U,/U, may, using either
method, be ascertained’ directly by’ means of a calibrated attenuator.

Requirement

The maximum value for transfer impedance shall be given in the relevant cable
standard.
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Figure 6

NOTE: For the measurements of electric'coupling, ‘the sheath should ‘be removed
from the cable as the-field strength at-the outer ‘conductor is seriousl

affected by the sheath. - '~ .
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