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Foreword

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

This amendment rationalises all those test methods which are additional to those in
EN 60811, HD 405 and HD 605, and which were originally planned to be included in Part 2
of each of HD 620 (Distribution cables with extruded insulation for rated voltages from
3,6/6 (7,2) kV to 20,8/36 (42) kV) and HD 622 (Power cables having rated votlages from
3,6/6 (7,2) kV to 20,8/36 (42) kV with special fire performance for use in power stations).
Consequently there is no Part 2 for either HD 620 or HD 622.

By decision of the Technical Board (D68/047) national committees are only required to
implement in their national language the nationally applicable parts of HD 620 and HD 622.
Therefore not all test methods in this amendment to HD 605 apply to both the other HDs,
nor are they all called up by any particular nationally applicable part:

The text of the draft was submitted to the formal vote and was approved by CENELEC as
amendment A1 to HD J605 S1:1994 on 1995-11-28.

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 nationalfdevel by publication’ of
a harmonized national standard or by endorsement (dop) 1996-12-01

- latest date by which the national'standards conflicting _
with the amendment have to be withdrawn (dow) 1996-12-01
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REFERENCES

Amendment No. 1 to HD 605 incorporates by dated or undated reference, provisions from other publications.
These references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to Amendment
No. 1 to HD 605 only when incorporated in it by amendment or revision. For undated references the latest
edition of the pbulication referred to applies.

EN 60811 Common test methods for insulating and sheathing materials of electric cables

HD 48 Impulse tests on cables and their accessories

HD 620 Distribution cables with extruded insulation for rated voltages from 3,6/6(7,2)kV up to and
including 20,8/36(42)kV

HD 622 Power cables having rated voltages from 3,6/6(7,2)kV up to and including 20,8/36(42)kV
with special fire performance for use in power stations

IEC 502 Extruded solid dielectric insulated power cables for rated voltages from 1kV up to 30kV

IEC 840 Tests for power cables with extruded insulation for rated voltages above 30kV (Um = 36kV)
up to 150kV (Um = 170kV)

IEC 885 Electrical test methods for electric cables

ISO 4892 Methods of exposure to laboratory light sources (xenon arc lamp, enclosed carbon arc lamp,

open flame carbon arc lamp, fluorescent tube lamps})
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2.1.10 Irreqularities of semi-conducting lavers and insulation

2.1.10.1 Method 1 - Irreqularities of semi-conducting conductor screen and insulation

(a) Procedure
A sample of 30cm of core, from which the outer sheath, metallic and semi-
conducting core screen have been removed, shall be subjected to the following

treatment in order to make it transparent.

It shall be placed for one or two hours in an oven at 80°C.

It shall then be immersed into silicone oil at a temperature of about 120°C.

The sample, completely transparent, shall then be examined with normal or
corrected vision under adequate lighting.

Observed irregularities shall be located on the outer surface of the core and
duly marked.

The sample shall then be cooled to ambient temperature, and slices or a spiral
cut out at.the marked, places.

With .a_ measuring _projector_{precision : 0.01Tmm), dimensions of the
irregularities’shall'be'measured.

{b) Requiréments

() Irfeaularities of semi~condldting conductor screen
(figure 2.1.10.1(i))

The semi-conducting conductor screen shall be as far as possible free
from irregularities; in any case, there shall be no pronounced
irregularities.

Sporadic irregularities may be allowed if the following requirements
are complied with: '

- irregularities of the semi-conducting conductor screen may not
penetrate by more than 0.080mm into the insulation;

- when the height H of the irregularities is not less than 0.040mm,
the ratio {B)/{H) must be greater or equal to 3 where:

(B) = base of the irregularity
(H) = height of the irregularity

- irregularities where {H) is less than 0.040 mm are not taken into
consideration.
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(ii)

(iii)

Trenrossenii o

Irreqularities of the insulation into the semi-conducting conductor

screen

(figure 2.1.10.1(ii))

irregularities of the insulation shall not penetrate into the semi-
conducting conductor screen by more than 0.20 mm.

Irreqularities inside the insulation

(figure 2.1.10.1(iii))

Sporadic irregularities may be allowed if the following requirements
are complied with:

- irregularities of dimension (L) less than or equal to 0.20mm have
been authorised;

- irregularities of dimension (L) greater than or equal to 0.05mm but
less than or equal to 0.20mm are observed, but examination of a
second sample shows no irregularity greater than or equal to
0.05mm;

-n the maximumdimension (i) ofan irregularity is less than 0.05mm.
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FIGURE 2.1.10.1(iii) - IRREGULARITY INSIDE THE INSULATION
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2.1.10.2 Method 2 - Irregularities of semi-conducting conductor screen and insulation
(a) Scope

This standard specifies the tests of irregularities of the surface of extruded
inner semi-conducting layers and in insulation of XLPE insulated power cables
with rated voltages Uo/U 6/10 to 18/30kV.

(b) Measuring equipment

o (i) Electrical air oven with natural air flow
: {ii) Beaker
T (iii) Silicone oil
" {iv) Measuring microscope or profile projector of at least 10x

magnification, with rotating holding device for the test piece, which
shall allow for a reading of 0.01mm
{v) lllumination.

(c) Preparation of test pieces

1 From one end of the cable a test piece of 300mm in length must be taken.

| The outer semi-conducting layer of the test piece will be removed. The test

: piece /may be/\stared for one ‘to two \hours in the air oven {({(b)(i)) at
approximately 80°C., The beaker ((b) (ii)) shall be filled with silicone oil
((b)x(iii)) fand ‘heated tolapproimately 130°C.

(d) Measuring.procedure

The, test piece shall be inserted into the heated silicone oil until the XLPE
insulation reaches its full transparency. The test piece shall then be visually
inspected with the assistance of the lamp ({b} (v)) and, if necessary, any
irregularities on the surface of the test piece shall be marked. The test piece
shall then cool down to room temperature.

In order to measure the irregularities the test piece shall be cut into discs or
spirals at the points marked. The measurement of the irregularities shall be
carried out by means of the measuring equipment {(b) (iv)) in such a manner
that,

- the largest extension (b} of an irregularity in the insulation
{figure 2.1.10.2(a));

- the largest extension (t) of an irregularity in the inner semi-conducting
layer (figure 2.1.10.2(b));

- the largest extension (h) of an irregularity in the inter-facial area semi-
conducting layer/insulation into the insulation and its basis diameter
{d) (figure 2.1.10.2(c))

must be ascertained.

(e) Evaluation of test results

The results are acceptable if the measured values are with the limits given in
the particular specifications.
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FIGURE 2.1.10.2(b) : IRREGULARITIES EXTENDED INTO THE CCNDUCTCR SCREEN

_FIGURE 2.1.10.2(c) : IRREGULARITIES OF THE CONDUCTOR SCREEN EXTENDED
INTO THE INSULATION
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