WO 2006/043744 PCT[KR200SI002078 1 Description INSTALLATION
METHOD OF OPTICAL FIBER COMPOSITE ELECTRIC POWER
CABLE AND CABLE STRUCTURE THEREFOR Technical Field [1] The
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fiber composite electric power cableicapable of increasing a distance for
installation without connection between optical fibers and a cable
structure for the installation method. Background Art [2] An optical fiber
composite electric power cable is a composite cable where an optical

fiber is included in an electrl?ygg\é%gp?é%ﬁhe optical fiber composite

electric power cable is widely us rinstallation environments that
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tempeaegredigbdisution. in addition, US4,867,527 discloses an optical
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theshighding {ayeslet of theglectticiRrwer eable and In WHIER. 1iconductive
layer 11, an electric isolative layer 12, an outer semiconductive layer 13, a shielding layer 17
and a corrosion-protective layer 18 are subsequently provided around the conducto; 10V.
In particular, adjacent to the shielding layer 17, a filling material 15 such as jelly
compound and silicon oil are filled around the shielding layer 17, and an optical fiber
unit 14 surrounded by a protective tube 16 is also arranged thereto. More specifically,
Japanese Laid-open Publication No. 1990-144810 discloses an optical fiber composite
electric power cable in which an optical fiber is arranged to the shielding layer 17 or
the corrosion-protective layer 18, and Japanese Laid-open Publication Nos.
1994-148001, 1994-181013, 1994-181014 and 1994-181015 disclose an electric power
cable in which an optical fiber is arranged in a part of the shielding layer 17 in a length
direction and a method for measuring temperature distribution. In addition,
US4,867,527 discloses an optical fiber composite electric power cable provided with
an optical fiber out of the shielding layer 17 of the electric power cable and in which
the optical fiber protective layer 16 is inserted.

However, when installing the conventional optical fiber composite electric power
cable as mentioned above, an optical fiber connection box should be added in a limited
space of an electric power cable connection box, which makes the installation work
difficult. In addition, since such an optical fiber connection box 21 should be provided

1o each electric power cable connection box 20, which is installed in every 300m



the optical fiber protective laver 16 is inserted. [4] However, when
installing the conventional optical fiber composite electric power cable as
mentioned above, an optical fiber connection box should be added in
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installation work difficult. In addition, since such an optical fiber
connection box 21 should be provided to each electric power cable
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[8layer  Preferably, the air-blown installation tube has a spirally wound structure along a
length direction of the electric power cable.

9] In another aspect of the invention, there is also provided a cable structure used for
installing an optical fiber composite electric power cable, which includes a conductor
for electric power transmission; an insulator surrounding the conductor; an air-blown
installation tube provided out of the insulator; and a corrosion-protective layer
provided to an outermost layer of the cable.

[10] Preferably, the air-blown installation tube is spirally wound along a length direction
of the electric power cable.

[11] Additionally, tube protecting bodies may be further provided at both sides of the
air-blown installation tube.

[12] Preferably, the tube protecting bodies are made of material having lower strength
than the air-blown installation tube.

[13] Additionally, the cable structure of the present invention may further include a wire
shield disposed at regular intervals in the same layer as the air-blown installation tube.
Brief Description of the Drawings

[14] These and other features, aspects, and advantages of preferred embodiments of the
present invention will be more fully described in the following detailed description,

taken accompanying drawings. In the drawings:



provided to an outermost layer of the cable. [101 Preferably, the air-blown
installation tube is spirally wound along a length direction of the electric
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the tube protecting bodies are made of material having lower strength

than the air-blown installation tube. [13] Additionally, the cable stricture of

the present invention may further include a wire shield disposed at

regular intervals in the same layer as the air-blown installation tube. Brief
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the fications could be made thereto without departing from the spirit and scope of the
ivention.

122} FIG. 3 shows the procedures for executing a method of installing an optical fiber
composite electric power cable according to a preferred embodiment of the present
invention.

[23] Referring to FIG. 3, at first, an electric power cable is installed in an installation
region in advance (S100). At this time, the electric power cable includes a conductor
and at least one air-blown installation tube that preferably has a spirally wound
structure in a length direction of the cable. ‘

[24] Next, in an electric power cable connection box, air-blown installation tubes of
adjacent electric power cables are connected to each other (S110), then completing
preparation of the installation.

[25] After the air-blown installation tubes are connected to each other, an optical fiber
unit is inserted into the air-blown installation tubes by air pressure, and then the optical
fiber unit is longitudinally inserted and installed along a length direction of the electric
power cable (5120).

[26] FIG. 4 shows a cable structure provided for executing the above installation method
according to the preferred embodiment of the present invention.

[27] Referring to FIG. 4, the cable structure of the present invention includes a



descriptionherein the scope of the inventiont be understood that other and
modi- fications could be made thereto without departing from the spirit and
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according to a preferred embodiment af the present invention. [23]
Referring to FIG. 3, at first, an electric power cable is installed in an
installation region in advance (S 100). At this time, the electric power
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that prefenadblyl basoacspitallyowetinghsiricsuran malengthieasionias the

cable, &g@l]c%?)fb()' N AB.SISRLIG ROWET Gable CaNRecY gn ;Q%déé{cﬁﬁlt%ﬁle m@ulator

instal J jace 7eIe tric power cables are con cted o,each
other T e L e RS G e
the aﬁ‘”b%%ﬁ’ l‘ﬁéﬁﬂh’é‘ﬁ{}ﬁ are connected to each other, an optical

Rfber unfthiscirisbrios ibotrrefaiclsiswmprisealiationistibe s pyegiraphessuded at
and thientherapticatatibebwinitisy ongitudinaly inseredsand dnstaljetealong
(29} lengthpelirection of itheralestindpawensable (& 13Ded 261 FHGnA-shaws:a oo

cable, ULy PIOYCREL 02160, e 2B0YE ISR EOR e orv
accordln to the B e errF 0 lme t ‘%f resent |nvent|0n é]
HEUNS B g

Referfiig 16 E &AW FREShERUSHESH | Crudes a

[3%0 20 mwgmaﬂequwmfbezmwyard@ﬁwq@mwb@Wﬂede of the
powemtrazismigsionthampuinsulatdrelOR deteouinding the poondisctomd @@, @t-blown
least eIl aw: liostahationtse: Hoqiprovidedyett ©f @ dnsiladaranlddsr
and asﬁlg|§11%@gdgyegnlnggngﬁ}gl@cqwgpwn protective layer 108 provided

ut oft Aair- lgllown |n§tﬁlll tlogll 105 [g ]j e.conductar 00 useqlf
[ g own mstallaty ﬁmd € C IlC ng matert OI ?nilﬁ() 1n-
Iectrlc ower transmission 1S re era rovi the cente

cable’ BT HE ﬁ%‘[&l‘?&&%‘vﬁﬁ‘@ué %%ﬁt%ﬁéeé%er@aﬁ e ‘E?@]“““O“ tube
Prefetably paritinrrerisamidoherictivet|shiyernlio This dopmiad  &ro didathes variously
conduttogeiD0 so as to relieve an electric field on the surface of the

[3Bonductorke anRdh R PR Rigkh afdheosnnek semicandistiye eelak84dS e along
insulated by meaps of ihe.inaulgien 492, 9% D AR, AP mprove in-

IS provi rsi f the
SemICOdrﬁgllII&y\L/ﬁngé/ glrlb%g? ofs YEE%PUC%Ff%BI uigto ter side o

[33] Additionally, tube protecting bodies 106 are arranged at both sides of the air-blown
installation tube 105 to be in contact therewith so as to protect the tube from external
force or prevent damage of the insulator 102. At this time, in order to prevent the air-
blown installation tube 105 from being damaged by the tube protecting bodies 106, the
tube protecting bodies 106 preferably have a wire structure made of paper or plastic
having a relative lower strength.

[34] The shielding layer 107 corresponding to a wrinkled tube preferably made of
aluminum or lead is provided out of the air-blown installation tube 105, In addition, the
corrosion-protective layer 108 made of polyethylene (PE) or the like is provided out of
the shielding layer 107 so as to protect inside from mechanical or chemical stress.

[35] In case the shielding layer 107 is not provided, a wire shield 109 (see FIG. 5) for
protecting the insulator 102 may be preferably arranged at regular intervals in the same
layer as the air-blown installation tube 105.

[36] After the optical fiber composite electric power cable configured as above
according to the present invention is installed at an installation position, as shown in
FIG. 6, air-blown installation tubes of adjacent cables are connected to each other by
means of a tube connector 202 in a cable connection box 200, and then an optical fiber
unit for air blown installation is inserted into the tubes by air pressure, then completing



insulator 102 for the purpose of relief of electric field and protection, and
the air-blown installation tube 105 surrounded by a binding tape layer 104
is ozlb%pﬁ)%sed on an outer side of the outer semiconductive layer 103 ({31{1
Ve S BidWn installation tube 105 is made of lubricant matelr)CclT/féF2 05/002078
smooth in- stallation of an optical fiberainit. Here, a point where the
air-blown installation tube 105 is positioned is not limited to that shown in
the drawings, but it may be variously changed. [321 The air-blown
installation tube 105 preferably has a spirally wound structure along a
lengthditeciionef thekcable, s @sital kpepaashape 6t tubgditsellandwo
improve ip-SiRllatien characteisicsefiherepticabdiPerditd 38l for example at
Addltlonall); %Ibe protecting bodies 106 are arranged at both sides of the
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Bhe tube PERIERREIMAN Hor A& dr Freliart Warifalé B oy mstiht8rue e At
this timveeipiasridptdprerdnd teecantiplowhsivestal stenmtiebevhos iidmtbeing
damagrettioydtérebiuidesproté dimigyeadies 406;dheb tube pf dteatingbodiesince
106 p&@f@m%m\@r@ WHERIEHEHIIRi AdR-Qb RRRRE Qoplasitife NAVING Awill
relatiyg | 8\6’@5@%99&%@%1 H@d%l"%'glﬂgf 8‘%%%%&%5%%?3@ du!‘ng toa

wrinkled tube_ preferably made of aluminum or lead Is provi out of the
air-bISRAUREEAIABRYGBRINSS . 1n addition, the corrosion-protective layer
(38108 made ¢ peheathytema(P4)opritheflice dsmprovitda-outphdhiesshiieldingery
layer diods0pasdocpsRiestinsice fsrmhmeshanical teChemitahsikessolddlient
In Ca%%&@ﬁn%ﬂ@lﬁ%?ﬂ el Ve 0 LisP L REQNIIE Ho 2 WYIEER! AQIHS GBI Por

5) for a&)rotgggnlgtmgeénl%gla}go eclggge %’fbe pr ﬁferabl rran ed at regular

1C
intervals In t € same a er as the air- nins a n tU f85

A fter the SRAIEHIEBER Hﬁ%ﬁ‘Héﬁ?éeé B 68%@“8%@66’?&?9*&&8‘ %HB&}‘&h
accordling #rhepregefitventondad inktaflethestian hesialfativrpositidr, as
showsrdnathehGy @k aneplewriiasiallation tubes of adjacent cables are
connected to each other by means of a tube connector 202 in a cable
connection box 200, and then an optical fiber unit for air blown installation
is inserted into the tubes by air pressure, then completing WO
2006/643744 PCT/KR2005/002078 5 the installation work. Here, an
optical fiber connection box 201 is not provided to every cable connection
box 200, but it may be provided intermittently, for example at
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every 2km. [37] The present invention has been described in detalil.
However, it should be understood that the detailed description and
specific examples, while indicating preferred embodiments of the
invention, are given by way of illustration only, since various chances and
modifications within the spirit and scopg;of the invention will become
apparent to those skilled in the art from this detailed description. Industrial
Applicability [38] In the present inventiqry anf Rrfical fiber connection box
may not installed in every electric power cable connection box, thereby
Ihbking thenstdiatiationeiiotk domantient Rse SIMphting B st & Bre,
the coppgehinapox. In addition, since the number of optical fiber
connections is decreased, an optical loss may be reduced. [39] According
to the preREMNIBSIRSTIaRVPHIETBITHIEARYIFS Instalrpooy Hibe
about 2k degionowithaut anyRpticabiifer canfacian sadtime apdsestdRttive
the in- stallation work may be reduced. MCSLLP 6 CLAIMS [1] An

install 8% RieFigeldPan BptematbENebATgBEiIta ¥R ctric power cable,
comprisinge RIPAING ArelegHicRMNEpEAbIR IJaVERY Q8. B RN cables to each
installation tube 5 between a conductor for electric power transmission

and a COHBHGH SIBTELEPE Sy T SORRAE 19 ARGURE TSI QY & bPdtremnector
cable; gapResting airbiwie i oski aipR e Phad]seaati BIERTIOPOWE Hlurality
cables to each other in an electric power cable connection box by means

of a tuBEUBFHREARBY WENHTEHIETHAR Botver ¥4ble is installed at an
installatigntiagian byta alamiityniGned elecisicnpeaeheHNSCONBRLAEIBN tubes by
boxes; and inserting an optical fiber unit into the connected air-blown
install&tibRtiBES by air pressure. [2] The installation method of an optical
filjer campasita letesiriaapaniarfeaiptiagciding topelkiineleclbcoerain dbie
air-blown installation tube has a spirally wound structure along a length
directifGF tHBRERIE power cable.

wherein the air-blown installation tube has a spirally wound structure along a

MCSLLP

length direction of the electric power cable.

[3] An optical fiber composite electric power cable, comprising an air-blown
installation tube for receiving an optical fiber, which is provided between a conductor
for electric power transmission and

a corrosion-preventive layer provided to an outermost layer of the cable for the
purpose of using the installation method defined in Claim 1.

[4] The optical fiber composite electric power cable according to claim 3,
further comprising a semiconductive layer and an electric isolative layer that
surround the conductor,
wherein the air-blown installation tube is arranged out of the semiconductive
layer and the electric isolative layer.

[5] The optical fiber composite electric power cable according to claim 4, further
comprising tube protecting bodies contacting with both sides of the air-blown
installation tube.

[6] The optical fiber composite electric power cable according to claim 5,
wherein the tube protecting bodies are made of material having lower strength

than the air-blown installation tube.
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[3] An optical fiber composite electric power cable, comprising an

air-blown installation tube for receiving an optical fiber, which is provided
between a conductor for electric power transmission and 20 a MCSLLP
corrosion-preventive layer provided to an outermost layer of the cable for

the purpose of using the installation method defined in Claim 1. [4] The
optical fiber composite electric power cable according to claim 3, further
eAMPriging &,5emisoRdUGHKE Sy el And 3B.Llecigdsalatiue, lxeLitiat ¢,
surround the conductor, 25 wherein the air-blown installation tube is
arrangedisetobthsleepiiispiduechodicayer aadethb raletae Muiktive layer.

[8] Thepptigal;fibes coranaslie RIERiiA PRYNEESERIR AGEHHINGEEIRIM 4urther
further comprising tube protecting bodies contacting with both sides of the
air-bloginmstalatioH tabe. S0YeF Thieldptétanseresrapositatenctie the same
power cable, agrording o £lakmiByriyhgrgin the tube protecting bodies are
made of material having lower strength than the air-blown installation

ttbe. Mbsppicay TPpreusEEI Hedre oRpBsR B dcaEBgEr Caled. wherein
according da.glamuwhereinithe iyRrretesting dodias-ara wade 18 er
paper or plastic. [8] The optical fiber composite electric power cable
accordifg WlHigBe AR OGRb ARG pRIMIRYBHTRIarfergrounding the
disposgd atiregyia intekegls in the same 5 layer as the air-blown

installation tube. [QgThe optical fiber composite electric power cable

H&ordirg @tk BeRmEranitad cstisieomst cable irsrersingoin sdedof wher
Inner S&fﬂiﬁﬂ%%%'yﬁéﬁﬁﬁ!; l%?&%@f!@% the ﬁ?ﬂ%’@z}%@&gl&%ﬁ%% and the
semiconductive layer surrounding the electric isolative layer. 10 [10] The
optical EISESPEEE BRI power cable according to claim 9, further
comprising a shielding layer between the air-blown installation tube and

the corrosion-preventive layer.



