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A.3.4. Développement d 'une jonc..
t ion temporaire de réparation pour
câble 275 kV à isolation polyéthylène
réticulé
TOYA A. , KATSU TA G., The Tok yo
Electr ic Power Co., Tokyo, Japon
NAKAN O T., ADACHI K., The Furukawa
Eleetrie Co.. Tokyo, Japon
SHIIBA Y.. NAK ANI SHI T.. Sumitomo
Electr ic Industries, Osaka. Japon

Rtsu.'
DepuIs Que lque teees. l 'ut ili sation du cabl e XLPE à t ensi on
de service connat t un essor rapide. En out re, dans la T6. ion
86tropol i te fne. l ' on est ectu et teeent en t rain de const rul re
une li ens de t ransmission souterai ne avec cable croi ssante
d'61ect r ic lt6 dans la T' sion. Dans le ."0 teens, los exteen­
ces de stabil ité de l'ali8ontation 61ect r iQue sont devenues
de plus en plus st vtres. En part icu l ier . s i une panne venait j

se produir e dans une li.ne de t rans.l ssl ce interurbai ne .aj ­
oure. ce la aura it des cons6Quences cons id6rab les. Pou r l l . i ~

t er les r6percuss ions, I l es t de toute prelll6re illporta nce
de r6parer la l igne endoaal6e dans les plus brefs d6la is.
C'est pourquo i nous avons IIls au point un join t pour r 6pa ra~

ti ons d'urgence COnQU pour un usal e i court t erlle uniQue-ent .
capable d"t re .ant6 en 2 jours contre les 10 jours nécessa­
Ires i t' neure actue l le pou r IIOnte r le Joi nt de type extrudé.

1. 1nt roduct ion
X[PE cable. ïhlch reQuires no inst all ati on space for fire­
fi chti na: eQu i~en t or oi l supply equ i ~ent and present s
little POss lbility of env iro~enta l pol lut ion. has recently
COlle to be . idely used in Japan in place of ült -Fllled cable.
Ih ich uses 0 11 for t he cable' s electri cal Insulati on. XLPE
cable is presently beins usod on underlround PO.er t ranslli­
ssi on 1ines of UP tc 275 kV. To cene ei th the aro.th in t he
daaand for el ect ri c powe r in urban area s dur ins thi s centur y.
underground XLPE cable po.e r t rans.issi on Il nes dozens of
ki la-e t ers long are being bui l t . Such u ltra~h igh~vo ltal e

pOWer trans.i ssi on t runk li nes have assuaod a very illPO rtant
role today. when a reli abl e POIer supply is decanded to
support t his asin stay of an info raati on or iented soci ety.
Onde r thèse c i rcussterces. In order tc einiel ze the effect
on the publi c of any acc ident Ih ich would dallage the insula­
tion on a POIer transllission l ine. an l!lIIergency repa ir jo int
has been developed .n ich could be ass8llbled in 2 days for
Phase. Th is report dlscusses the resuf t s of the ëevelœ­
.ent of these shor t ~ te r.-use repair joints. Ih ich replace s
the extru s ion~lOlded Joint (EIJ ) . wh ieh noI takes at least
10 days per Phase to lnat ell .

2. Oeve loPient specif icat ions
ln set tl ng t he develoPlient spec if ications. a pri aary condi­
tion .as to restore ser vice as Qu ickly as poss ible : ~.u st be
able to reP3ir and rest ore operat ion . ith in 48 hours after
the occurre nce of a breakdo.n a long a po.e r transllission
l ine. ~ The operat iOi condition for th is eIIera:ency repai r
joint is set to ~prov idod for emergency response if the
breakdoln occurs in su..er. whon the alOun t of el octric
pOWer usod reaches its Deak. · and it .as dec idod to be sat i­
sfi ed 3 ·lIOnths-heat~cyc l e perfo r..nce and then roplaces the
ElJs for parunent restorsion. Based on thè se prOll ise s. the
specifie deveiooeent speci fi cati ons .e re set as shown in
Table 1.

3. Deve loPlient sub;est s
Ct ) Selection of Insulat ion lIethod
ln order to develop a jo int of siliPle st ruct ure tha t can be
inst a l led Qu icltly and electrical ly . Ithstand ultra·high vo l ~

tages. var ious coneeivable Insulat ion lIet hods .ore . idely
idont ifi ed. and the ir e lectrica l Insulati on perforaance.ease
of inst a l lat ion. and dif f iculty of dovoloPlient .ore studied
and oxpo r illentall y evaluated as shown in Table 2.
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Abst reet
Recent ly. the service voltaJe of XLPE cable in Japan is
rapidly risina:. Purt hereo re, in lIetroPO I it an area s. the
const ruct ion of long distance 275ltV XLPE cable underl round
t rans.issi on l ines are in prOl ress. to cope . ith t he increa­
Sing deunds of elect rici tv in the a rees. lean whi le the
rOQuire.ents of t he st ab le power supply becomes severer and
seve ret. Espee ia l ly. if a breakdown should occur in pri ncipal
trun lt t rensai ssi on 1ina. i ta i.pact . ould be huge. In order
to 11.l t t he i.pact. it Is cruc ia l ly illporta nt to reste -e
t he damaged line as socn as possib le. For th is roason. we
have developed the eme rgency reDa i r jo int • •hich oould be
assembled in 2 days. as be ing sho r t~ t e rm use only. whereas
it ta kes fO days to assemble t he ext rudod lOuld type of
joi nt at present .

Table 1: Oeveloo-ont ter-ot snoc if icat ions
I l .. Pro ise Jo int dovelo ont tar et standard
Restora t ion 48 hours f roo removal of the dallaged cable
t i.e Phase to OOIIp lot e resto rat ion of ser vie

a lorur the 1ine el thf n 33 hours .1
Etect rl ca l ACvolt ag 4Z0kY /3hrs l W
perforunce
te st I.pulse -1050 kY/3 ti ••s(BIL value)

volta-e
Heateyc l l B5 kY/ 300nt hs l Z<2>
tost RT-90t Bhrs :ON/DAY

Shape. size 8Pp i j - about t he salle as exist ing EIJ,
cable to
exist ing
manho les

'1 Set as rOQUlr lng 15 hours for lnaulr y of broakdown PO tnt
'2 CD Init ial perforaance volt ale : 420 kV/ 3 hr CH )

AC4Z0kY • ZT5x (1. 15/ 1, 1) x ( I/ SORT(3» x ~I x ~Z x ~3

(1: degradat ion coef f ic ient 2.08 (3 .cnths of delra­
dat ion basod on the rule of 9th power ) 2.08

[2 : t e~pe r a t u re coefficient 1.1
[3 : redundancy 1.1

~ Long~ te rM hoat cycle perfo raance: 185 ItV! 3 IIOnths
AC lB5 kY • Z75 x (1, 15/ 1, 1) x (I/SOR7(3» x ~1 x ~3

Tab le 2: Eva luat ion of appl icab i 1ity of var ious types of
io int s for OIIer«ency restoration use

lnsu lat ion "DP i icable AssOlllbl y ülfflcult'r Overa l l
lIethod systeB t i.e of ovaluat io

vol taae ( •• r ~ohas. develoDflen
Extrus ion -500kY@ 15days X (of ex i at - x
aold.d(EIJ ) iM procluct
pr efabr i~ ~O(j - Z75kYO 10days x (of oxis t ~ x
aold.d(PlJ iM: product
Oi 1-i.prog - -500kY@ 36hrs l; Slla 11 l;
neted Dape r
laDo-wound -l54kYl; l1hrs 0 Slla 1t 0
Gas -Z75kY O 15hrs 0 s.. 11 0
Shrinkable - 66kY x 51'" e larse l;
tube
Organ ic bloe -ZZkY x Zh rs @ very x
..bedded la p ,o
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