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Lead 1s the most vermatile sheathing smterial swployed in the elsoctrio cable in-

Being metallfc, it 4s cepabls of functicns unique to metals, but, in eddition, its
paysionl charecteristics spable lead ard {ts alloys to perform equally well functions
specific to flexible noo-mwtallic jacketing materials. For example, it may be readily
band-formed imo position and furthermore vith no spring-back. JNor does it shrink-
back at cuts, as do sows plastics. Splicing by viping is streight-forvard. Sigmifi-
cantly, lesad sheathing is reedily adapted to economdical reclaiming and revorking, being
the only cabls component acoeptabls to AKIC after stripping amd reapplying.

Boverthelsss, a3 a result of the necessary sustained effart to achieve lover oosts,
a mmber of altermtive cabls constructions have ooms irto being vhich provide service
&t lssser expense than their lsed sheathed oounterparts.

Voltage-ise, lsad is still the predomirmant ahesthing material in the U.S. at 12
to 15 kv, and above up to 69 Xv. Hovever, at 69 Kv. and higher, altermtives dcxximte,
and like trends are appearing in cther world areas.

Zren 80, the rete of growth af cable usage {B the voltage ranges vhare lsed fxe-
dominates bas beld demand high.

Moreover, the saccesaful develotment of the comtinncus lsed press bas been partio-
ularly advantageous to the mamufacture of long lengths of submarine cable.

FUNCIIONS OF METALLIC SRATHS

The metallic sbheaths of electrio cables must with fev exceptions be
mmmmmnmupmtmmmmmmmmqunm
proossaing and field bandling.

Mmhmmdmemdmtmmmt
l.= Preclude ingress of moisture, and protect against cther delsteriocus e~
virommental factore

.= The dlelectric propertiss of high voltage cable with cid
paper tape insulstion are directly depsndent wpon freedom from moisture.

b~ Likevise, the tremamission efficlency of occesmndcaticns cable is ad=
versely affected by molsture, sbether plastic or paper insulated.

2.» Provids elsctrostatic and electromsgnetio shielding.

8= A.C. capacitance charging current must be druined to preclumde exvessive
surface voltages and coroma discharge, othervise redio interference
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cocurs a8 well as rupid degredation of cable irnsulations, culminrsting im
° ) faults. 7This 1s & prime opsrating factor et 3 to 5 Iv, and above.

1 bo= Protecticn from lightuing requires a lov resistance grounded shield, cos
oha or lses.

6= 1lkwwise, u lov ground loop-resistance is essertial to preclude critical
voltage duild-wp and sbort-~circuit on ocmwriocation linss, genareted Yty
i elsctromagnetio flslds redisting either from muclsar disturbances or
from power trensaission systems (particular under power fauls comiitioces).

] 3.= Afford an effective (low-inpedance, ccaxial) peutral return, 80 as 40 assure
officient relay operwtion and switching.

4.~ Mecbamiocal protection, during handling and throughout service 1ife. :

Q. The metallic covering met withstand, without fatigue, marbole bend o
1iks motion derived from lsngth-vise cabls expansicn resulting from
texperature rise under current loading. Service life 15 20 to L0 yware,
with operating temperstures in the U.8. ranging from a low of xims 40°C
to a kigh of the cyder af 1i0°C,

Forml winding and bandling rwi{{ ustally izwclve strairs beyced the
alastic limit; likewvise, pericdically im sexvice.

| 2
In order to ssswre minterance of operwting function capability, mstalllis
to

A~ NUESER MO PIASUIC GANLER

Research 1ed firet to the developmant of molsture resisting yubber ccupounds,
then t0 plastio formulations evea more reaistant, therely elimimting the
Decessity of moisture-proaf sheathing for these alasses of &lslectirie

. Fext, non~metallis jackets, resistant €0 all mmner of eovirommestal eol-
ditions, cams inmto being, 8o that a ground vire suffioed for neutral retura
;tmmmm\unomwmm.tm.m
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Then, thin mstal tapes (0.0057), wound belically over the cable insulstiom,
vere damonstrated to provide axples slectrostatic ahielding. .

These developments have brought rudbder end plastic mbles izto gensrel wee
up to 15 Zv. vith growirg ussge at X.5 Iv., plus some plonsering wark with
Plastics et 69 and 138 Xy, .

Interestingly, lead shesthing is being oonsidsred at these kigher voltagee
applications of plastics for a variety cf reasons, such as the possidbls
delstericus effects of moisture absorption on service life, to avoid structural
and chemiscal problems (ahrink-back, plasticiser migration) associsted vith
Plastis jackets, and to afford a more secure ground retuyn.

Bowvever, an order of degradation vhich 1s of no consequence &t 15 Kv., beocmee
considerably more sigrificant as the opsrating voltage beocmes higher, in-
creasing more o lsss a3 the square of the voltage.

As a result, lonisable voids can be tolerated at the lover voltages, Wt sb
69 Kv. axd above they camnct, making void-free or pressurised systems necessary.

Bowever, the low pressure limited the length of opersting sectiocns, necessi~-
tating periocdic use of costly stop-jointa.

This elass of cables bas besn largely superseded in the past decade by the
Pipe Cablse. .

J#02 Bots Aol

Pipe type cabls operutes at 200 spig. Whils it vas developed about the
tine a3 lowv~pressure oil-filled ocable, it 4id not coms ioto gensrel wee

desigmted "self-oontained?, pipe cables are only partially ocomplsted in the
factory, the metallic sheath or onvering being

That 15, the "Mipe® 1s welded from double random lengths and laid directly ia
the ground, Next, three single-conductor factory-smde cables are

the pipe, wvhich thes is filled with oil or nitrogen gas ard mintained at the
200 peig.
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8pecial precauty
0 make it feasible to ahip this class

ble without the benafit of & pxo=
tective lsed sheath,

Vithout sheath, the cable is lichtar, so longer lengths can be shipped and
pulled, reducing the mmber of costly macholes amd jodnts.

The high pressure makes it possibls to feed long lines from a relstively in-
sxpansive poping plamt and wvithout reocurse o stop-jolmts.

Furtbermore, there {5 sufficlient clsarence in the pipe to permit odl eirce-
lation, therehy elimimating bot-spots along the line amd incrsasing losd

The . yresult 15 2 wost economiocal E.V. and E.K.V. gystem, approsching 2000
cirouit miles 4in the U.8., &t valtages inainding 345 Ev.

.- ESADR (TRVIAN) AUPGEM SATR

Extroded aluminm sheath has beocms evailahls over the past decads, finding
use in the U.8. primarily in ssrial paper cabls uhare the weight saving s

Tvo methods of mmfacture are in use, direct extrusion from the press omto &
cable core, of separste extrusiom with the tude laid out on a rummy to perwit
mmu«mumm.-mmumpumm.

. Comparatively extensive direct txried spplicetions of high valtage pressurised

(75 to 100 peig.) oorrugsted alumirxm sheath cable are being made in Furope.
These depend upon the absclute integrity of the corrosion protective ooverings,
T,WMMNMWWWQWMM
action.

Corrugation perxits ssploymeot of thirmmer gage metal, 30 inglanents cable
training and handling. On the octher band, it increases the overull diamwter,
80 lixmita applications where spaoe 48 & factor, such as in comdrit axd duoct.

.- EEULVEDTD ML STATE

The latest development in the metal sheathing f£1eld is seam—welding. A wstal
tape 1s precision formsd about a cabls ocre, MM&M.

followed by sitber a sinking or a carrwgwting

This process may be adapted t0 a varisty of metals incliuding oopper as well
as aluximm and steel.

r=-bearing
latter is a tendenay tovard sooml refinesert and plating
slipreage and reises the possibility of pleces of segregated mterisl beooming embedded
sn cable sheath,

Ran presses suffer similar sontamiration tud only at the dis, wvhioch 45 removed
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one, such .mm.: reel againet atacepberis molsture,
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ard polished with each change ¢ cabls sise.

rwﬁtﬁ.mmwu-mmuw-mx,umma
mny sxpe or cabls sheathing, shether asrial, underground or submarine, se
Do really practioal limitaticns beve arisen. !

Rovever, with the increasing use of a varisty of screp suppliss in refining leed,
there 1s & measure of ocnoern lest sce unspecifisd alsment be retained and have &
delsterions offect on produciion procedures.

This 4s a most dxportamd comsidersticn in view of the groving tendemay to undertake
long submarine A.C. and D.0. interconnections to sllow poaling of resesve capacitys
armared, self-contained (lsed sheathed) ceble deaign 45 virtwmlly dictated to the awe
elusion of cther types.

Rectro-tegative gases, such as slfurbemflncride, are receiving more and more
attenticn ky oable research and dssign engineers, because of the sphancement of dislee=
tris strength wvhich ssy be achisved without resort to high pressures.

Leed should Depafit from this work, not oaly becsuse sxpensive sbesth reinforoes
ment vill be avoided, but also because of the ease and certainty vith which depsadable,
leak-free viped seals can be made cn lead shexth oompared to closwmes om most altearmte
constructions.

SORIINIONS

Generally speaking, overall ccets are a funotiom of culds contenmt. Except for the
lover voltagea, lead sheatbed Daper cable provides the mintumm dimensices for a givea
conductor sise, so winimm &uct sise, and so forth. Acocordingly, lead oabls should
oeug.mumummmmmwumwuq-mmm
to Ev.

Likevise, as t0 etbmrine applicetions, inclnding 138 RIv. and higher A.C. voltages,
plns K.Y, D.C.

Both of these arees are axperiencing stimclatiom dus t0 the emphasis o underground
and the increasing attention to sevings through intercoemection.

Aerially, the spaoce factor or volume oontent is a lsse doxitant factor. RMather,
weight rules, and severul altermatives cther than lead no doubt vill remsin ia ocotral
of this mariost. .
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