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ASTES 198: 1996
FREFACE

Thiz Siandard was prepared by the Joiut Standerds Auslralia/ Standards Mew Zealand

Commities EL/A nn Electric Wires and Cables to supersede AS 5198 — 1990 and

NZS/AS 3198 — 1990, Approval and  resr  specification —Electric conlei— KLPE
; ireclated - For working voiteges up to and inchiding 0.671kV,

This Siandard is one of series ol Approval and Test Specifications issued by Standands
Anstrifia and Standurds New Zealand. In Australia, hese Standurds arc 1o be resd in
comjunclion with AS 3100, Approvael and ten specification—General requirenients for
slectrival equipment. In New Zealand, they are to be read in comjunction with NZS G204,
Speciftcation for general requirements for aleatrical apparatis and materiis. The PUrposs
W of fhese Standards is 10 outline the condibions which rost he met to secure approval for the
sale and use of eleciical equipment, Only safcty mutters and related conditions are oovvered.

The objective of (his Standard is o specify (he construstion, dimensions and tests For X1LPT
~ insululzd cebles for working vollages not exceeding 1 KV,

The objeclive of this revision is to wpdate the 1990 widition and o add cables suitable ler 2

maximum permissible conducmor wemperature of 110°C.

The nominal cross—sectional areas uf the conductors specilied herein wr taken from AS 1125,
Conductars in Inndated cleciric cables and flexible conds, and arc identical with the values
recommended in TEC 128; 1978 Conductory «f insulrierd vobles.

This Standard dilfers from the 1994 edition a5 Tollows:

() Cables suitable for 1 maxinoum permissible eonductor temperatire of 110FC have been
added.

(b)  The Starclard has been issued as a Joint Australian/New Zealand Standard.

In the prepatation of this Sundard, consideration was given to IRC 302 Extruded solid
diglectric inswiated power cables fur rated voliages from T &V ter 30 kV and acknowledgment
ig made of the axkistance rooeived from that soerge.

The terms ‘normatve’ and ‘informutive’ have been nsed in this Standard o define the
applicution of the appendix to which they apply. A “notnabve’ appendix is un integral parl
ol a Standard, whereas an ‘informalive’ appendix is only for information and guidance.

] |.'§ Coppright — STANDARDS AUSTHALLASSTANDARDS WEW FEALAND

Users of Standards ore remninded that copyripht subsises in 2] Smndals Awstratio and Handards New Zealand publicotpans aws software,
Ezicrgd whers tha Copyright Aci wlluws and axcept whers prowvided for below ko publicaiions of softears prostneed by Stendands Australia
- - o Standards Mow Zealmd Ty be reproduced, sioted in & remieval gystei in w1y farmor fransritted by oy meena withoul por pemuissisn
Y i wihiflng from Stondwds Austealia or Standands Wew Fealand. Permission inay be cooditionad on an appruprisle seyalty paymen. Anstralim
TegeRLz for permizsicn ard infursation oo commensial sofoware Toyallies sheadd b directed Wi the bzad alfie: of Sandards Awetralia New
Zealood requests should ba dizected 1o Standanta New Zealans.

i Lip 11 1§ pereent of the teebmica] content pupes of 4 Standard mey be copied for aae eaclurlvely Jo-owse by purcheacers sl this
Siabdes without paymem of § Tewally or advics o $Matcards Avstralie or Srandards Mew dzalandg.
Inctiasicn of copyright motedal in computer soflwan: peofrans is glso pettnimed witheu? coalty paymenl pronided such prograra an:
uses exulusively felrause by the cregtors oF tho progrumy,

I Care gbouldl b lken fo gnanre that mateial used is om the coment edition of Ihe Staadard and thal it is updated whemver te Siouurd
iz amended or tevistedl The nurmber sed duke of the Standsod shewll thecefors be clearly identbicd.

The wse of tabeelal io print feom ne in cHvpotes sofiware pengrame ta be e commerciadly, with o7 withew, payment, of io curmpe cial
COMTACS i subject W payTient of u maydly. Thiz policy may ke varicd by Suwodards Ansealiv or Sexndards New Fablend el ony tkme.
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5 ’ AL INZS 3198:1499%

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard

Approval and test speciication —Electtlc cables—XLPE insulated—
For working voltages up to and Including 0.6/1 kV

I SCOPE This Standard specilics construction. dimensions and tests for cables nsulated
with three types of cross-linked polycthylene (XLPE), two of which have reduced combustion
propagation characteristics. The cables are imtended for use in elecerical installations at
o working voltages up to and including 0.6/1 KV.

Except whers atherwise specified i lables of construction and dimensions, cables covered
by thiv Standard are suitable for use as underground cables.

This Standard does not apply Lo specialized XLPE insulated cables for which there are
separate Australian, New Zealand or Avstralian/New Zealand Standards, e.p. concentric wire
neutral cables, neuteal screened cables, asrial butdled cables acd the like,

In addition to providing detailed requitements for cables of the types and sizes in the tablcs
of consituction and dinensions, this Standard provides the basis of requirements for oter
types and sizes in the range of materials covercd by thix Standard.

I - NOTE: Purchasing guidzlincs are contained in Appendix A

2 REFERENCED DOCUMENTS The following documents are referred to in this
i Standard: '

B A8 %

1125 Condoctors in insulated electric cables and flexible cords

1178 Copeenttic wire nculral cables —XLPE insulated—For electricity supply at working
voliages of 0641 KV

16610 Tesy n}ethods for electric cables, conds and conductors
" 2122 Combustion characteristics of plastigs .
2893 Elecwric cables—Lead and lead aﬂﬂ%‘ sheaths— Compusition
3000 Electtical installations—Bwldings, structures and premises {(known as the SAA
Wiring Rulex) o M
Mo Voot it -
3155 Ap[#'c\n%l and test specificati®n —Neutral screened cables for wotking vollages of
0671 kY

3560 Electric cables— XLPE insulated— Astial bundled—For working voltages up w and
including 0.6/1kW

. 3863 Galvapized mild steel wire (or armounng cables

: SAA

MP4% Register of colours of mapufacturers’ idenlilication threads for clectric cables and
llexible cords

EELT L B
1

e me—

3 DEFINITIGNS Tor the purposes of this Standard the relevant definitions given in the
referenced Standards and those below apply.

3.1 Approsimate volue —a valye which is neither guarantced nor checked.

3,2 Core (of a cable})—the conductor with ils insulation bt nol including any protective
COVETIng.
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3,3 Direction of lay—the slope of the helically laid up cores, screen wite Or armoir Wire,
armour tapc ot the like, when the cable is held vertically.

It is right hand when the slepe is in the direction of the central pant of the letter 2, and
left-hand when the slope is in the dirzction of the central part of the letter 8.

3.4 Fictitions valwes—values caloulated agcording to an equation based only on the
crass-seclional area of the conductor, numbet of cores and specified componcnt dimensions
and which igoores conductor shape, degree of compaction of conductors and the possibility
of components having dimensions other than specified (see Appendix B).

4.5 Maximum continuous conductor temperature —the maximum femperature at which
the conductor of the cable may be operated continnously and which is the temperature
resulting from the combined effect of the ambienl temperature and the current loading of the
1 conductor,

3.6 Muolticore cable—3a cable comprising iwo of DOTE COIEE.

37 Routine tests—tests made by the manwfactuzer on all completed cable, (@ demonstrate
the integrity of the cable,

3.8 Sample tests—iesitx nade by the manufacturer on samples of completed cahle or
components taken {rom completed cable, adequate 1o verify thul the finished product meets
the design specification.

3.9 Type lests—tests made by the manvfacturer before supplying on n general cornmercial
basis, a type of cable covered by this Standard, in order t demenstrate satisfactory
performance characieristics to meet the mtended application. These tests are of such a nature
that. after they have been made, they need not be repeated, unless changes are made in the
cable materials or design, which might change the petformance charactetistics.

3.10 Voltage designation—for cables for ac. systems, the rated voltages ©7, and U
expressed in the form U7, /U; or for cables for d.c. systems, the rarad voltage 7

P
o

where

[7, = the r-m.s. power frequency voliage to earth of the sapply system or d.e. voltage
of the supply system for which the cable is designed, and

o 4 fhe £.m.5. power frequency voltage between phases of the supply system and for
- which the cable is designed.

ia 311 Wavelength or Tengih of lay—ihe axial distance between successive crests of the
_ waveform or turms of the helix formed, as appropriate, 2.g. by a eore of 8 mualticore cable,
' wire of a stranded conduclor, ScIeen Ur ATMOUr Wire, sereen or armour tape of the like.

o 4 VOLTACE DESIGNATION The rated voltage, &, /U, recognized for the purpuses of
e this Standard, is 0.6/1 kV.

5 MAXIMUM CONTINUQUS CONDUCTOR TEMPERATURE The maximum
permissible continwous conductor temperalure of cables shall be as follows:

s {a) Cables insulated with X-000r X-HE-90 ... 0ovuvnonieaemnnnrnns 90°C
(h)  Cables insulated with X-ITF-130 . ... v e g

§ CONDUCTORS Conductors shall he of the type specified in (he appropriste table of
construction and dimensions and shall comply with the appropriate requirements in A% 1125,

Copper conductors may be plain or tinned, but tinned wires taken from the completed cables
geed not comply with the tinoing test in AS 1660
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7 INSULATION
71 Materials Tnsulation shall he one of the following materials:
(a) X-90 A compound of cross-linked polyeliylens.

(bt X-HF-90 A cross-linked halogen free polyolefin compound having characteristics of
low smoke emission and low flame propagation properties in fire conditions.

) X-HF-JI0 A higher temperature version of (h).

7.2 Application The jnsalation shall be homopeneous, applied with a ¢lose [it hut shall
aot adbere to the condoctor

=3 Thickness The average thickness of insulation {7}, determined by the method specified
in AS 1660, shall be not less than the thickness spevified in the tubles of conatruction and
dumensions, aod the minimum thickness at any point shall not fall below the spocified
thickness by more than 10 percent ol the specified thickness (f;) plis 0.1 mm:

.El.l.ri+(},1mm A?";{m-v.;
.-___-_—-___.'
7.4 ‘Tests Tests shull be perfonned as specified in Table 1.
7.5 Criteria The insulation of completed cable shall comply with Table 1.

T4 Core identification

® &1 Resiricted colowrs Bxcepl for yellow printed characters when identilying by figures
and words, the colours preen and yellow, cither alone ot in combinatian with aony ather
colour, ghall ot he nsed cxcept as Jescribed in Clause 7.6.2.

762 Method Cores of cables shall be clearly and durably identified by sither coloura or
figures followed by words, in accordance with Clause 7 6.3 or Clause 7.6.4, as appropriate.

Cores iptended o be used ag earth conductors shall be durably coloured groen or Wwith a
combination of green and yellow, applied %o that in any 15-millimetre lenglh of core pge of
these colours covers at least 30 percent and not more than 70 percent of the surfuce of the
cure, and the other colour covers the remainder of the surface. The mass ol the insulation
ahall be either green or yellow, e other colowr may be part of 1ha mass or & surface layer
only.

For other than earth conductors, the colouring for identifleation may be within the mass oF
at the surface of the core insulation, or where the core is further covered, the covenng may
be suitahly coloured.

763 Colours The meommended core calours for insulwed and further protecred cables
are as follows

(a) Active cores . ... redwhite (or voculoured) and blue.
{by Neutral core  ...... black.
(cy Barth core  ...... green ot greenfyellow.

764 Figurey and words  Each figure shall be foliowerd by the word thar spells that figure
{e.g. 1 ONE, 2 TWL, 3 THREE), in accordance with the following reguirements:

{a} The numerals one (1) two (2}, ree (3) and 80 furth shall be used to indicate active
or peutral cores. If zero {00 is used it shall indicate a neatral core.
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{by Mintmum height.

Nominal croys- Minipum
sectlonal height
area of comductor
mm® mm
<70 1.5
=7 a0

{c) Where cores are identified by figures and words, the characters shall be printed in a
colour contrasling with that of the eore surface {se¢ also Clause T.0.1)

(di Characters shall be printad in line.

_ (e}  Figurex and words shall be spaced s that they are repcuted at intervals of not greater
i than 100 mm {sce Figure 1L

100 mux, - — 100 max.
_TToRE 34 PR ALY Sgione__

]

ial Prafarrad canflgurailon

. 1 ONE R 4 & 1 ONE 4%

' 100 max.

f.: - 6] Acceptable conflguration

MIMENSIONS |N MILLIMETRES

FIGURE 1 EXAMPLES OF CORE IDENTIFICATION
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4 AS/NES 31%8:19%6
TABLE 1
TESTS AND CRITERIA FOR INSULATION
T Lriteria Category of | Reference for
est X-90 X-HF-00 X-HF-110) test test methad
) insalation inaulstion insulabian
A Mochanizal toats withowl agoing Type AS 14650
o condltioned specisiens:
§ Tensile strength, mininmm 127 5.0 50
N (MI'a)
N 2 Elongution ut ruplurs, i 125 125
MLNIMLD peruenta)t
B Mechanical rests after apaing it Typa A5 LA
- 4it oven:*
Drurlion vl teroperslsce of 168 b al Lad b oat 168 h at
apeing 135 £330 135 +3°0C 150 29 C
I Tensile stronpeh, mindemm T3 0 il
' Percentage of valucs found in
' the unaped specimens
2 Elongstion mf TRpLATe, s 0 T0
itk TR
Percentuge of valucs Found in
the wnaged specimens
£ Hat set test: Sampls A5 160
Deration {mink 1% 13 13
Tewpecauce (") 200 +3 200 +3 200 3
l.oad (KPa) fmin) 200 NI il
1 Elongation under load, 175 175 173
maumum [percent}t
2 Residval elongation after 13 15 15
cooling, moximum (percant) -
Y Minimnm OXy2en concenieation _ 25 13 Tyvpe AR 2112
petcentape
E  Acil snd cotrosive gey emission Tyvpe AS 1060
- 1 pH, minimom — 1.5 3.5
| 2 Conductivity, maxivum — LY 108
(WS can'y
A F Electricol choencteristics Twpe A% 160
1 Imsulutiom Teyistancs comstant A0k ) 40
Lk). at 20:C
minimum {8l m]
Y "Ef%% 1 ‘isulubon resisleoee consant 30l [LXE 1 0,002
t'a ~ (k) at slevated temparainres, aonc ar A0~ at WEe
minimum (Feim)
,--""[' & Carbon black contenl, minimem 2 - -_— Type A3 16410
. prercenlape
Mhsulated, voprotecied slngle
vure cables bo Tuble L1 anly)
¥ The teal prweedure for Thermal Agcing of Blastomers shall be folloved.
A4
i LAY UP OF CORES (MULTICORE CART.ES) Cores other than in flat cables and
the centre core in circular cables shall be laid up in helical, helical *‘SZ' or wavelorm
configuration to impart a degree of flexibility.
. U o --—.Documents.
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T FILLERS, BARRIER TAPES ANDBINDERS When used, fillers barrier/binder tapes
and other kinders shall be of suitable non-metallic malerials thal are compatible with the
other materials of the cable with which they are in contact.

14 BEDDING

121 CGeneral BHedding shull be provided under the armour of all cables and lbéf?[;l'ﬁlal
sheath of all moulticore cables. It shall also be provided under any other metallic las'er {e.g.
screen, concentnic conductor) of all cables except where the metallic luyer is applied in a
single core cable or the individual cotes of a multicore cable, with the zaid laver or layers
K combined mesting the requirsments for an earth conductor appropriate for the cable, in which
case the bedding may be omitted. In Australia, the earth conductor requirernents of AS 30}
apply. Bedding need not ba applied onder the meral sheath of single core cubles.

10.2  Bedding wnder a metallic layer other thao armour

19.2,1  Maierinl  The bedding shall carﬁp?iggulfii%]é% or lapped non-metallic materials, as
appr pﬁﬁﬁ. These materials shall be compatible with the other materials of the cable with
which they are in contact.

10.2.2  Application

10.2.2.1 Lupped beddimg Lapped bedding shall be a helically applied continuous layer. For
multicore cables comprising cireular cores, cxeept eables with more than five cores, the
interstices betwean the cores shall be separately filled.

10.2.2.2  Exiruded beddiny  Earuded bedding shalf Gl closely over bul ool ad%ér o Lhe
corg assembly of underlying cable component e g, screen. Any barrier tape or binder may,

S T

Y

however,~titheretothe-bedding. The Guter interstices between the cores shall be filled by
separate fillers or the bedding.
10.2.3  Thicknesr 'The approximae lhickness of bedding should be in accordance with
Table 2.
F TABLE 2
. APPROXIMATE THICENESS OF BEDDING
: F{l:.t lous dlameter under hedding Approximate thickness of bedding (1)
: a) (See Appendls A) (or ]
< . T Exitruded L papwed
525 Lo n.4
»25 =35 1.2 04
! 35 <4} L L4 0.4
ki) €48 1.4 0.6
=45 i L& Lo
=hil} =83 1.8 6
81} : L2 0.6

124 Reduced thicimess lapped bedding under a metallic screen or concentric corductor
of multicore cables  Where the metallic screen or concentric conductor to be applied aver
the laid up cores of a multicore cable comprises metallic tape(s) not greater than {.0R mm
nominal thickness or wircs net greater than (.50 mm nominal diameter, but meeting the
requirements for an earth conductor appropriate for the cahla, the approximate thickness of
the bedding may be redoced to 0.05 mm, if of polyethylene terephthalate tape or eguivalent
malterial. In Australia, the earth conductor requirements of A5 3000 apply.
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1.3 Bedding wnder the armour

1031 Muterial  The bedding shall comprise extruded non-metallic material, excepr that
in the case of bedding appled over metal sheath, either extruded or lapped non-metallic
material shafl be used. Any fibrous lapped bedding such ax jute yam, hessian or other textile
tapes shall be impregnated und an additional waterproofing compeound shall he applied above
aed below any fibrows lapped bedding. The bedding materials ghall be compatible with the
ather materials of the cuble with which they are in contact,

10.3.2  Additional protection for metal sheathed cables  Motal sheathed cables having 3
bedding of impregnated fibrons materials and which are intended to be laid directly in the
grouad, drawn buo ducts 12id direet in the ground, or installed in air out-of-doors, shall have
twur layers of impregnated paper tape or elaswmeric or thermoplastic tape, applied under the
remainder of the beding and satisfyine the compatbility requirements of Clanse 10.3.1.
19.3.3  Applicativcn  The requirements specified in Clause 10.2.2 shall apply,

10.3.4 Thickness For extruded bedding, the requirements specified in Clanse 10.2.3 apply.
For lapped bedding the approximate thickness {r,) should be 1.5 mm.

11 METALLIC LAYERS For the purpose of this Stundard, the following types of

metallic [avers are considered:

{a) Metallic screen, surraunding the cores either individually or collectively. Typically this
Wway comprise, but not be restricied to, one or more metallic or melallized tapes, n wire
braid or a concentric layer of wires, helically applied or in waveform configuration or
a conmtbination of tepe and wirss,

{b)  Concentric conductor {for cables other than those covered in AS 1178 and A8 3155). i
Typicaily this may comprise, but net be restricted (v, & concentric laver of wires,
belically applied or in wavctorm configuration.

(¢} Metal sheath (see Clause 14).
{d)y  Armour {see Clause 13).

The detailed requirements for (a) and (b} abave shall be subject W the relevant regulatory
provisions. In Australia, the requirements of AS 3000 apply. 5¢e also Appendix A. j

Except where the cable is (ur dc, application only, any metallic layer applied to siogle core
cable or the individual eoras of a multicore cable shall be non-magmetic,

Tk

12 SEPARATION SHEATH

12.1 Provision of sheath Where a metal screen and the armour applied over such a screen
are of different metals, the two shall be sepatated by an extruded separation sheath,

12.2 Material and application The separation sheath shall comprise an Appropriate |
material specified in Clause 15.1. and he applied as specified in Clanse 15.2. :

12.3 Thickness The average thickness of the separation sheath (T,), determined by the
method specified in AS 1660, shall be not less than the value caleulated from the following
equation and reynded off to the nearest 0.1 mm, subject 1o 2 minimum thickness of 1.2 mm:

T, =0.020, + 0.6 mm e 123D 4
where

£, = fictitious diameter under the separation sheath, in millimetres (sce Appendix B).
The minimum thickness at aoy point of the separation sheath shall ot fall below the o

caleulated thickness (T.) by more than— g
20 percent ol the calculated thickness (T, plus 0.2 mm: |
0.27, + 0.2 mm.

i |
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12.4 Tests Tests shall be performed as specified in Table 5.
12.5 Criteria The separation sheath of the completed cable shall comply with Table 5.

13 ARMOUR

131 Material Armouring shall be of galvanized low carbon (mild) steel wires or fully
galvanized double seel tape.

Galvanized low carhban (mild) steel armour wire shall be in accardance with AS JRA3,

13.2 Dimensions of wire and {upe The nominal diameter of the armour wire or the
- nominal thickeess of the atmoyr tape shall be oot less han the appropriate values given in
Tablea 3 and 4, respectively.

TARLE 3
DIAMETER OF ARMOUR WIRE
Fictitlons diameter under the aymour MNominsl dlumeter of armour wlre
(se£. 4 ppendix B) i)
mmn mm
=4 .9
8 513 1258
=3 =25 1.6
=23 =35 2.4
>33 <60 2.5
=0 313
TABLE 4
THICKNESS OF ARMOUR TAPE
Fletltlous dianetsr under the armour Nemlnal thickoess of ¢sch Lape*
(see Appendiy B} )
. E1m mm i
|
=30 i) 1
w3 =70 .= :
« >k ne

¥ Snbject o e tolerance of £10 percent.

13.3  Application 1

1331 General The armoyr shall be applied over bedding complying with the requirements
of Clause 1}, or the separation sheath specificd im Clause 12 as 4ppTOpriate. R

13.3.2  Wire armour  Wire atmour shall be applied helically with 2 minimum gap between
adjacent wires,

Where double-wire armour is used, a sepurator comprising a layer of nen-hygrescopic
material of approximate thickness 0.5 mm and mesting the requirements of Clause 9 shall be
applied between the concentric layers ol armonr. For single-wire armour, or the inner layer
of deuble-wire armour, the lay direction shall be opposite o the lay direction of helizally laid
up cores, of lefi-hand over belical 8-2 or waveform laid-up cores. The cuter layer of double- |
wire armour shall be m the oppositc direction to the inner laver.

———— e — . -
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Joints in the armewr wires shall be brazed or welded and any sorface irrepularities shall be
removed. A joint in any wire shall not be less than | m from the nearcst joint it any other

_wire af an armour layer in the completed cazble,

MNOTE: For definition of ‘non-hygroscopic' ses AS 3000.

13.3.3 Tape armour Tape srmour shall be applied hebically im two layers with the same
direcrion of lay and so that the ouler Lipe is centred approximately over the gap of the inner
tape, The gap between adjacent wrns of each tape shall not excesd 30 percent of the wridedy
of the tape. The steel tape shall have a tensile strength in the range 300 to 450 MPa. The
direction of lay shall be opposite (o that of the cores in the cose of helically Iaid-up cores,
or left-hand ie the case of helical 5-Z or waveform laid-up cores.

Jointy in the tape shall be welded and surface irregularities removed,

14 METAL SHEATH
14.1 Materlal The metal sheath shall be lead alloy E in accordance with AS 2893,

14.2 Application The metal sheath shall be closely applied by the extrusion process, and
readily removable without damage to the insulation, For single core cables it may be applied
directly over the core. For multicore cables, it shall be applied over a hedding complying
with the requirements of Clause 10.

14,3 Thickness The average thickness of a sheath (7)), determived by the method
specified in AS 166(), shall be not less than the value calculated from the following equation
and rounded off to the nearest 0,1 mm, subject o a minimur thickness of 1.0 mm:

T, =005 Dm + 0.7 mm
where
L3m = fictitions diameter undcr the metal sheath, in millimetres {scc Appendix B}

The minimum thickness at any point shall not fall below the specified thickness by more
than—

3 percent of the specified thickness (7,) plus 0.1 mm:
0057, + 0.1 mm.

15 NON-METALLIC SHEATH

151 Material The non-metallic sheath shall have a temperamre rating of not less than that
of the insulation and be one of the following themoplastic materials:

{#) JV-90 A combinalion of materials of which the characteristic consliluent is the
plastomer polyvinyl chloride. The same term alsp designates compounds containing
both pelyvinyl chloride and certain of its copolymers. x -

{b) HFS-80-TP A thermoplastic, halogen free polymeric based material (e.p. polyolefin
copolymer) having characteristics of low smoke emission and low flame propagation
properties in fite conditions,

() HFS]I0-TP A higher lemperature vetsion of {b].

15.2 Applcation The sheath shall be homogensous and shall fit closely over but nat
adhere 10 the core assembly or underlying cable componenl, e.g. armour or collentive screen.
Any barrier tape or binder may however adhere Lo the sheath.

The outer interstices between the cores shall be filled either by separate fillers or the sheath,
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