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los considération. on mctiêre d'environnement, don, l'aménagement do.
réseaux do transport d'électricité, rendent de plus en plu. intérossante. 10.
perspective. offerte. par la miso on ploco do lreben••outorraine•. Pour le.
Irè. hauls niveaux de lension el le. longueun de plusieun dizaines d.
kilomètre., 10 câble à isolation gazeuse (CIG) apparait comme une
solulion mieux cdcpt ée quo 10 cable isolé classique . Proche de la
technologie do. posle. sou. enveleppes métalliquo., mai. entièrement
voué à une fonclion de transport d'énergie, 10CIG quo nc us présentons 0.1
dolé de .olulion. novatr ices permellanl li la fois une n~dudion du coût el
un accro issement de /0 liab il it~ . Un prédîmensicnnement camp/el de ce
CIG a ét6 réal isé grâ ce li l'emploi de moyens de modélisation numérique
très performants. Une maq uette à l'échelle réellemais de longueur réduile
vienl d'être réal isée et se trouve cctuellemenl en essois.

Inlroduction

The develepment, renovation and inslallotion of electrice] transm ission
netwcr ks con ne-longer be perlcrmed withoul paying dose and eonslant
ctlention ta lhe envircnment: whether ensuring its conservation Ihrough the
respect 01 natural sites ond cc mic rt of inhabilanls, or la everccme Iha
c bste cles surrounding increasingly urbaniud and sprawling consumer
zones (big metropolises). Ihese considerations seern 10 Ievcu r 0 graduai
move lowa rds underground Iransmission networks .

The prelerenfiel field of appli colion of gas-insulaled eeble s is thal of power
transmission for vollagas in excess of 245 kV where il is part icularly suited
10 transmission leveb in the rogion of 2 0 00 MVA or avan 3 OOOMVA,
a nd lor distenees of up to 10 0 km.

ln this field, ee bles using solid insulation are 00 longar suilcble . In eUad,
their slrong linaar ccpccitcn ce limits the tronsmiuion rango ta .edion. of
crilical lenelh (15 ta 2 0 km for 400 kVI, betwun which roact ive power
compensalion stations ha ve 10 be implonled. Pcrthermere, due la its
relolively smail seeflcn , Ihe permissiblo transmilled power of a 40 0 kV
conveotio nal cable rema ins limited. Finally, Ihe very high co ll per kilometre
• abo ut 15 la 20 limes Ihat of on equivalenl overh eod line according la
informali on pro vided by usen • has hindered the development of
underground power cable transmission in the High Voltage field.

Wo ore presenling a new CGIC using now techn iques of des ign,
prod uction and laying, suiloble for long-distance power transmission.

J • Iechnjcgl choie"

SÎnce the en d of the 19 60s many SF6·insulalod metaklad substa tions have
been ere ded 011 over Ihe wor ld, parlicula rly in the hearl of big cities Ithe
RATP subslat ions in Ihe eenlre of Paris, for examp le). The compadness 01
melaklad equ ipmenl has of course conside rably improved over the lasl
25 yea rs, allowing the impad which Ihese substations have 00 the
eovirooment ta be significanlly redu ced . Most of Ihese subslalions were of
Ihe siogle-phose type (one condudor per enclosure) until, at the beginning
of the 19 80s, Ihree-phase equ ipmenl bego n ta appeor (three condudors in
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Considerations linkod wilh Ihe environment whenever power transm ission
networks ore being instolled, mean that the prospects offered by
underground transmission lines look incroasingly cttrceuve. For very high
voltage leveh , and distances of sever al lens of kilomelres, comprossod ga s
in.ulated eeblee (CGIC) appear la bo more suitable thon co nvent ion01
insulaled eebles. The CGIC we are about to pre sent, whilst clcser ta the
lechnolagy used in melaklad subslations yel ee mpletely dedicc ted ta the
task of power transmission, is endowed wilh innovclive solulions allowing
bath cast redudion and increased relicbility. A complete pro-dimensioning
Iludy of thi. CGIC has been performed using hig~performanc:e numeric:ol
mcdel iscficn melhcds. A lull-sccle model, bul of reduced length, has just
bun buil!and is eurrently undergoing le Ils .

a common metel enclosure], furlhar raducing the spa ce teken up by Ihele
substat ions .

Gos-insulaled cc bles are a direct c ll-shco ! from mefcl-clad scbsteticn
technology. Two typas of design con he envisaged : a singl&-phale structure
or a thre&-phaso structure .

1 1 Compgril oo of sjng!&- gnd thre&-phgse htchniou!l1

Singlo-phase slrudures have alreody been tested by major switchgear
manufacturers the world c ver: we have the exemple of a n industria Uy
manufadured SF6-insulaled CGIC in Chinon (built lor EdF, FRA NCE), or
Claireville (for Ontario Hydra , CANADA). lt should , he we ver, be noted
thal there are olready Ihree-phc se busbars in Japan for volta gel up la 550
IV.

Wilh Cl threo-phase structure, the risk of perf orati on if an internai arc occun
in the CGIC i. pradicalty non-oxistent. In elfec t, a singl&-phase la ult
betwee n one 01 the phales and the earthed enclosure .ystematica lly
degenerotes inlo a Ihreo-phase fault aher a Iew lens olmillisecond s, leoving
just a very smail current 01 a law hundred amperes between tho enclosu re
and the cond uclor . The Ihickness 01the outside enclosure con the refore be
redu ced ta thot required la wilhslaod prenure .

For the some Iransmilled power, the power dinipaled in the case 01 a
threo-phase slructure i. lowe r. For the singl&-phase cable, a rolurn current
equivolent la the raled currenl i. lound in ea ch enclosure, whereos lor
three-phase cables Ihere is no return curren!.

Wilh buried cables, it is neceuary la dig a tren ch approximote ly 2 metres
wide to acc ommodale three-phase CGICs, and 01 coune much wider for
l ingle-phase CGIC., due 10 Ihe distances between Ihe 3 phases req uired la
corradly evacua le hea!.

Connquently, the cosl price olthree-phase CGICs is a 101 lower thon for
single-phase CGICs tranlmilling the same power. A single-phase CGIC
req uires Ihree times as many moniloring elements, enclosure s and we Iding
os a Ihree-phose CGIC.
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