1 A DATA TRANSM SSI ON DEVI CE The present invention relates to a device for
fransmtting data in an installation for working fluids contained under
ground, the installation conprising a 5 cavity defined in an underground
formation and extending fromthe surfacg of the ground, said cavity being
.provided Wth at |east one electrically conductive tubular elenent, the
devi ce being of the type conprising a single-strand snooth cable for

supporting an Bg%hogRABFQ?g EgNnggggégnent assenbly, the cable having a

breaki ng streng greate canew ons (daN), being nade of an
el ectrically condUbkvereeeeti ahventiibei mgldisposeda devike tfolul ar elenent

bet ween a fié?énBﬂiEElﬁﬁng%a iﬂréﬁc§n8EaﬁE§tQB upd apd a4 gc%ﬂ%;

within the 15 cavit the invention also re ates to an associ a ed
|nstalIat|oncpatamnﬁﬁlHgdﬁru9§§u@ént§hﬁeénaﬁééﬁgﬁ@9ﬁdCompﬁéSPQSma'tubuIar

el ement” si s Wgede{0gdeshgnate an @haaﬁgkohﬂatfb§ma@hbwwaﬁade§£%%@a%%, for
exanple an elenent that is substantiall lindrical. 20 It is known to use

si ngl e- st ran8*SHobhf EaBfascort the 95PHH9 wﬁﬁéd GRAVLSY] BRIPHe" type to

performvari pﬂ§v1ﬁédhamtha|at09@é§tl ens é@@mribmrl@f @bhadcitcivés “cabl e
oper ati ons” rb"ilickhine gpeE ns"% gmn an ? il or_a well, for sone
ot her ef fI ueht®¢i A% partiiclita 55 ef% §t BGHSnR eF?? Eypﬁaﬁogpﬁ%a%ﬂﬁea such
oper ati ons naysbﬁglepenkagdasdoothscagleaEmessuppbttnggebﬁnantSLHmto pl ace,

or perf ratl wal | ahl i ch r S
cables"qor %ggZormp§g$E?§%§H% %F%ée yappﬁlca gg% Eggln%egeg ahénﬁhvantage
of bei ng si npteengthsgreByerh&han v8Pydeganewtohey pe@éesbegogdﬂﬁekhanlcal

properti es, oHnéhkélEE&%&@Q1§#eEthﬁﬁhvéaH5Eérlgﬁoghﬁ'Bgligah&%%c%%d.the

wel l head is significantly easier wt iano wre les"than it is
Wi th tmnstedlélEE?rFEBPléébﬁé§me35 N@PE??ﬁePe§érSGs@oéﬂtsééht@&bles is

limted to asurface of the ground and a second point within the

15 cavity, and the invention also relates to an associated

installation for working fluids contained underground.

The term "tubular element" is used to designate an
element that is hollow and elongate, for example an
element that is substantially cylindrical.

20 It is known to use single-strand smooth cables of
the "piano wire" or "slickline" type to perform various
mechanical operations (commonly referred to as "cable
operations" or "slickline operations") down an oil well
or a well for some other effluent (in particular gas,

25 steam, water). By way of example, such operations may be
opening and closing valves, putting elements into place,
or perforating a wall.

These cables which are referred to as "smooth
cableg" or "piano wire" in the present application,

30 present the advantage of being simple to use. By their
very nature they possess good mechanical properties,
unlike twisted electrical cables. Providing sealing at
the wellhead is significantly easier with "piano wire"
type cables than it is with twisted electrical cables.

35 Nevertheless, use of such cables is limited to a
mechanical function, and that can present drawbacks. For

example, with perforation operations, when an explosive



mechani cal function, and that can present drawbacks. For exanple, with
perforation operations, when an explosive 2 charge is |owered down a wel |
at the end of a piano wire type cable, a timer is provided to trigger the
expl osive at the end of a predeternined]ength of time. Under such
.€i rcunst ances, an operator at the surface has no way of 5 being sure that
t he expl osi on has indeed taken place, and when the cable is raised back to
t he surface, ﬁkhe togl _may cqntain resi | osi ve charges, which can be
dangerous. TH&r8§ éFe&PWgESg gaphed ¥F aP§otEﬁoﬁﬁdtH§tae A0S Wige
functions of tiypensablei ng eﬁaetrﬁsabraagdeaudGSttagger pef expdbsive
Nevert hel ess ggh ca Ieg are dling

t

wel | head is RBr SoﬁB 8dpF%§ﬁgeF§ Hgﬁdﬁgﬁatgn ﬁogﬁwecamdﬁEQEiﬁﬁd% obj ect

of the inventionumsthocpsovadeopeansorlatt hat anefpaet hewsl ad wasi g e and

| nexpensisve {0t t%ﬁ?é”%ﬂ&k”gh aéﬁpﬁgéﬁ%ﬁnhéscgﬂﬁé85 @ﬁ&k&Pgﬁﬁgihea%%fface
and a tooI | Scat'd of "a“pranco wire type cable, I bet'ween
measur enent WhaRstbet gabéd iLA rhésﬁélbaéhdtphéhesauréaée 2@ liFo tidsils end, the

i nvention pragydeaneaQEnggleﬁa&hequegx%eseﬁskgbgd (WRen charaderized in
that the surfacte of the cable is efectrically insulated, at |east in part,

from sai d tuB8RgererEment, and in that the device furt her conpri ses

transmitter neansT%Qétbaaeiabt&uealaeagieglagbramgb ander telecidpgnetic
signal, situated in the_ vicinit 0 both of the first and second

poi nt s, 1%and MBEELEBP ﬁéaﬁgaF5W1¥E&89vg §C£ﬁlgﬁ cPRPBAFUSSS &o P
electronagnepeefsr@aal sNeuatretlelaskhesvichi RabYesf arbemoglehexpirsiate bot h of
the first and oi n ach_of sai.d.transm tter _means ald
Focei ver  moa@ingRRg  SBPCERFTCATI BBAABEREA: | PECry CPEPIRE AR 4 ey
secondl y toishhandhmhgraebmnenh aabdler. to the formation; the cable
constituting a poﬁthggnogbﬁekgogffQﬂecgﬂ¥8¥E@8ntQg to provide means

15 that are particularly simple and inexpensive for
transmitting data between a control device on the surface
and a tool located at the end of a piano wire type cable,
or between measurement means situated in the well and the
surface.

20 To this end, the invention provides a device of the
above-specified type, characterized in that the surface
of the cable is electrically insulated, at least in part,
from said tubular element, and in that the device further
comprises transmitter means for transmitting an

25 electrical and/or electromagnetic signal, situated in the
vicinity of one or both of the first and second points,
and receiver means for receiving an electrical and/or
electromagnetic signal situated in the vicinity of the
other one or both of the first and second points; each of

30 said transmitter means and said receiver means being
electrically connected firstly to the cable and secondly
to the tubular element and/or to the formation; the cable
constituting a portion of a loop for conveying the
electrical and/or electromagnetic signal between the

35 transmitter means and the receiver means.



el ectrical and/or electromagnetic signal between the 35 transmtter neans
and the receiver nmeans. 3 The device of the invention may include one or
nmore of the follow ng characteristics taken alone or in any technically
feasi bl e conmbination: the surface of the cable carries a continuous 5
.coating of insulating material and is elé%trically i nsul ated fromsaid
tubul ar elenent; the thickness of the continuous coating of insulating
material is equal to half the difference in dianeter between two standard
and non-coat ed cabhesdevdcet RE Shef apFepFipRemarbliaciladsr evieded soneegul ar

intervals w th Eﬁ@tE@hlé@&ﬁgOEhb&ﬁﬁkéEhBﬁlﬂﬁt@ékéh Baneeb@CEh!%%&ly
i nsul ati ng sald t ybul ar el emrent he . transmtter and receiver neans in the

vicinity of FﬁEnFF?§}Ya58a§éééﬁdCS@P&PEtéPE electrically connected 15 to
sai d tubul ar el emanthandui:hacél gmathér aasmett:a@lrbyst becbmrislmohteer means and
recei ved by the recei ? g E ﬁ Lgna g cavity is
provi ded mﬁtﬁogFngag n?P g ln?ugﬁ SFlg eﬁ% tlﬁnﬁ §C§§&8ﬁ ubul ar el enent
di sposed 201nasﬂdéedhérbmrsaldlEHBHﬂaraaaembatcable i s disposed in the
annul ar space betweep. t pg; EkB%Esa %ggoggnghg UESE .gg %Erface of the
cable has at |east oné “elect rlca contac p0| tubul ar el enent,
and the tramsailacingenaseandlorsr egupteronbahs thetnlefZSrvemcnennny of the
first and seaeaﬁleeek%ét?egnsew bybubarq ghaRBh- agst%be%faﬁou%%' |y connect ed
to the formation ectrical signal transmt transmtter
means i A% he vi ci i E§eofurhacei pét thei AEDLS 1PnP§@Véée§oa§ Feegd agi pol e

conprising fihskkyads 3Qtﬁ|@éhtkﬁ@hzé@@téﬁt1ﬁ§hmthﬂ§“@@ﬂeEH%10§6Ee and the

transmtter nﬁans i N i e Vi cCl of th % i IE and secondly an
el ectrical cBhESEFLPRIhY HBE ﬁesaF rﬁﬁ POATaRdelMRB ir ansnitter means in
the vicinity of - the transmltter and receiver means in the vicinity

of the first and second points are electrically connected
15 to said tubular element and the signal transmitted by the
transmitter means and received by the receiver means is
an electrical signal;
the cavity is provided with at least a first
tubular element and a second tubular element disposed
20 inside the first element, and the cable is disposed in
the annular space between the first and second elements;
the surface of the cable has at least one
electrical contact point with said tubular element, and
the transmitter means and/or receiver means in the
25 vicinity of the first and second points and said tubular
element are electrically connected to the formation;
the electrical signal transmitted by the
transmitter means in the vicinity of the first point is
injected to a first dipole comprising firstly an
30 electrical contact point between the cable and the
transmitter means in the vicinity of the first point, and
secondly an electrical contact point between the
formation and the transmitter means in the vicinity of
the first point; the first dipole generating an
35 electromagnetic signal that is received by a second
dipole comprising firstly one of said electrical contact

points between the cable and the tubular element, and



the first point; the first dipole generating an 35 el ectromagnetic signal
that is received by a second dipole conprising firstly one of said

el ectrical contact points between the cable and the tubular elenment, and 4
secondly an el ectrical contact point between the tubular elenent and t he
.receiver nmeans in the vicinity of the second point, wth the

el ectromagnetic signal received by the second dipole generating an

el ectrical signal ﬁhlch 5.is _conveyed to the recejv means in the vicinity
of the secoRSCaBihY. SPnelEREELI P LAt ORr SRl DPF AR RFEIEA 0y b s WA i {1 o1
neans in theeWémenttandfthherseemndrpmeahsl$n thpeotednintood s&eond di pol e
conprising firstly one of 10 ﬁa£ fct i cal co tact. . ggégts bet.ween .t he

2ECPUBUPRr et elfahif, “aRds8cohal§ R éFegf LEGREIET B8 nt

cable and the utar el enen
bet ween t he theu$acoadedepblangenheatmagsahtEéecnvanallBlgnhé wihdichi ty of

Lhe secand Peknbongel dasesopdodbalevc0oReraLl 10 RcelLERLROTROR ihcs 0Nl

received by a first e conprising I'rst an electri act
poi nt  bet weBRCPR@ BaAbNE; and the receiver neans in the vicinity of the

first point, and seggadiyecanrebgtt 5igak1cPPLAGKItPRENbybehween the formation
and the receiver neans in the V|C|n|ty of the first p0|nt t he

el ect r omagnetFRRENGREET 2BCRrBE i Pel %yv%ﬁén¥FYstdFBSIéeﬁéﬁérﬁpﬂﬁé am

el ectrical §ng@@teahahtbSacgaM@Maddipoleecbmp@w,ehgnm@stw bae of cinity
the e cont act. bet ween

f the { t t t th
Ot anom ther ahEl ot leet BT oe) SRORhERt SoratS pRrMEeRnEhe S g Bla By e

t akes pl ace wvuluharoateméent , neniesecanédhpr ed emethelgamundntathepbnamsnitter

reans and {hg £ Gogl vehe TEGRS LO" o1 LEaRSTLARI DA ADY EERELYLAG Bl 36111 oal

and/ or an romagnét i ¢ Si ar é si tuat : € Vi Cl m
respective obes wiCLhetYl@étthﬁdsseeoﬂdppbnhtssaaddseCDné ﬂnanéﬂltter means

for transm t£iRgr8Ping an electromagnetic signal received by a first
15 dipole comprising, firstly an electrical contact point
between the cable and the receiver means in the vicinity
of the first point, and secondly an electrical contact
point between the formation and the receiver means in the
vicinity of the first point; the electromagnetic signal
20 received by the first dipole generating an electrical
signal that is conveyed to the receiver means in the
vicinity of the first point;
the electrical contact between the formation and
the transmitter and/or receiver means in the vicinity of
25 the first point takes place via a conductor member
anchored in the ground;
the transmitter means and the receiver means for
transmitting and receiving an electrical and/or an
electromagnetic signal are situated in the vicinity of
30 respective ones of the first and second points; and
the transmitter means for transmitting an
electrical and/or an electromagnetic signal are situated
solely in the vicinity of one of the first and second
points, and the receiver means for receiving an
35 electrical and/or an electromagnetic signal are situated
solely in the vicinity of the other one of the first and

second points.



el ectrical and/or an el ectromagnetic signal are situated solely in the
vicinity of one of the first and second points, and the receiver neans for
receiving an 35 electrical and/or an el ectronagnetic signal are situated
solely in the vicinity of the other one the first and second points. 5
.The invention also provides an installation for working fluids contained
underground, the installation conprising a cavity defined in an underground

formati on extendhgg fromthe suiface of .t.he ground aﬁﬂ cl.osed on 5 the
surface by a wel | d1P¥EPERRV AL §ObBFRY I HFSY PRed PSHALH 25 el one
el ectri cal | ywoohdlugt Eveitisbubatairkdmantie rglranact ethzednistatliiaitiidn i ncl udes

a transm ssion. dexige ascdef Lpedoabaug s Ihe . natalbation of te idyvention
may include one or nore of“the fol T ow ng characteristi cs taken al one or
in any techaktahflyngefisphl heoabrfackonf the pmolndesndncdpsiedatror device

for appl¥ing.gp of,pgylat ioggaccaé&hﬂeaeo_ tsQ?dC@le%;t]y B@?n‘é{e?ﬂ%%%éé preceded
by an airlock provided 15 with_a sealing device for thé Cable, and the
appl i cator Wevhcatf éraappPPEngLlERETiAILLYt FRESEEVRgEURUIRE cable s

di sposed i nstdemthe, athhegktrdowpstr eamheemithensealieRg ade\Hae@miaid or t
i ncl udes depl oynrent neans,and an alignnent 20 device for putting the cable

into ali gnmefeViRet A€ JGELPREaBPOVRe al i gnnent device conprising at | east
one sheath, the Thst ahkakildatbehngfcharagheentedn hathahclhge apR iozat or

devi | yi i | at i ti .th ble Ls _di d bet

o oo bl RBH 0 e O UALA0EReL) 08,00 100, Calh 15 Sposgs b veer
el ectrical | yanpsteahedchidm £heswbleheaubandtapnt:he fornmati on. Enbodi nents
of the invention are.degeriRed bRl oPp1¥EbRoLehereaeesbe LRR139GyMANYi ng

drawi ngs, in which:
insulating coating on the cable;

the wellhead is preceded by an airlock provided
15 with a sealing device for the cable, and the applicator
device for applying the insulating coating on the cable
is disposed inside the airlock downstream from the
sealing device; and

it includes deployment means and an alignment

20 device for putting the cable into alignment in the
wellhead, the alignment device comprising at least one
sheath, the installation being characterized in that the
applicator device for applying the insulating coating on
the cable is disposed between the deployment means and

25 the alignment device, and the or each sheath is
electrically insulated from the wellhead and/or the
formation.

Embodiments of the invention are described below
with reference to the accompanying drawings, in which:

30 - Figure 1 is a diagram of a first configuration of
a transmission device of the invention;

Figure 2 is a diagram of a device for in situ
application of an insulating coating on the surface of
the cable of the piano wire type;

35 - Figure 3 1s a diagram of a second configuration of

a transmission device of the invention; and



30 . Figure 1 is a diagramof a first configuration of a transm ssion device
of the invention;, Figure 2 is a diagramof a device for in situ

application of an insulating coating on the surface of the cable of the
piano wire type; 35 . Figure 3 is a diagggn1of a second configuration of a
.transm ssion device of the invention; and 6 Figure 4 is a diagramof a
third configuration of a transm ssion device of the invention. A device of
the invention is used, for exanple, when %akin .action_in an qil production
wel | installation 1F184%gch é§ng géﬁﬁﬁ?@no fatEﬁFﬁé FRRSLPERBAE OB t he
borehol e or a peafhemabsdonogervateoafi oheetfrenéadiby . neans of a tool nounted

at the end of a cgbhgvgf tQ? Qhangnm%rgiotyge. ghg d g%ce conHrisgﬁ a snooth
cable 3 supporting an 1 assen%ly 5°Forta ?nﬁ ction” andfBP - feadlirénent s,
and associ atadingt Acdéphoynean aeanpr@dufdhieodevetd fnsthédatdompdises first

means 9 and sgepndsnEaps é&'%ﬂroftEQR%g%t%EQQﬁ£8§§h¥Enaoﬁﬁ ghectrical ~and/or
el ectromagnetic signal. 18 THe oi| production well Tnstallation 1 has a
cavity 13 oPorgeple erosepebfonatiéPrhengration imelsuensed by merasgr ound

17. This cavbtyalBobs @ehgFak! ¥rt vhHl ahgi Brshapsp1bt orexhends shet ween the
surface of the ground 17 to the layer 20 of fluid to be worked (not shown)

situated at B¥BEh in a subsurface formation 19. It is defined by an outer
first tubular duche?devetereefiptosas acasbboh, caBUe 8ps@ppartiagsanbly of

t ubes made of electri aké co ductigg. nat eri al &netalé. 25 _A second tubul ar
duct 25001 ol eFPREOLE Setobr GABLLPORCCEaB: O Cbr "ERERFEPeRF meceh T mount od
i nside the fagsbtcidued “ithndep3oyimkewi seansnsti tTheddbyias dssehbly of
metal tubes. . The $EEONE; ULt nEBNLSoNghY SUBSLENRLALLY 1h Nfor
transmitting/receiving an electrical and/or
electromagnetic signal.

15 The o0il production well installation 1 has a cavity
13 or "well" closed by a wellhead 15 on the surface of
the ground 17.

This cavity 13 is generally tubular in shape. It
extends between the surface of the ground 17 to the layer

20 of fluid to be worked (not shown) situated at depth in a
subsurface formation 19. It is defined by an outer first
tubular duct 21 referred to as "casing", made up of an
assembly of tubes made of electrically conductive
material (metal).

25 A second tubular duct 25 (referred to as "production
tubing") of smaller diameter is mounted inside the first
duct 21 and is likewise constituted by an assembly of
metal tubes. The second duct 25 is held substantially in
-the center of the first duct 21 by means of bladed

30 centralizers 27 made of electrically conductive material
(metal) .

The wellhead 15 comprises a body 31 of electrically
conductive material and provided with a servicing valve
33.

35 The body 31 of the wellhead 15 is mounted at the end
of the first duct 21 at the surface of the ground 17.

The end of the second duct 25 is mounted inside the body



the center of the first duct 21 by neans of bladed 30 centralizers 27 nmade
of electrically conductive material (netal). The well head 15 conprises a
body 31 of electrically conductive material and provided with a servicing
valve 33. 35 The body 31 of the wellhead 15 is nounted at the end of the
first duct 21 at the surface of the ground 17. The end of the second duct 25
is mounted inside the body 7 31. The second duct 25 is closed by the
servicing valve 33 which is situated in_line with the second duct 25. The
snoot h cabl e33-i sTAesFRgPRIsEHGhd2eabFeCbPSeReLY pFRROSRIEVACERHe VBAVEf t he
slickline type. whichsisudetohted anneiaé, wsunhtlaé gatwadi gedtsbeel or

st ai nl ess steel of pe The s cahl e sse good
traction strengthﬁagdsgagéﬂafggiFeé %I?t?ln gn gFFVQ C?Eg §p§ﬁ8f cabl e
has a breaki pgjahoadira thperamgef30bDedalNitklibsé0tdphl. aldd psefmedabby in the

range 60 dal ndfaio 1000 daN.andorelatively Qfggtskgg%ggcg}ﬁfﬁs' stivity,

typically Iy|n rn the ran to 500 M@ m
and preferablg.-gyiag thethéGrémge 35Th€e$m9¢hht©a3®e POBBESTRE gpadeter of

the smooth cabler3ohssedepbed LAk ahSqhaser Flopibatorthe weblhead,15

Typically the dianeter of es o type |es I ange
mllineter thi§ Evps @ﬁlcahaephéﬁeaabr9akhn%hboaangé ths ¥APE6 4 nm The

snoot h Cab|e3§o|§aNn§§ri§dolaéﬁ tBﬁdsﬁﬁeﬁQrQB§§ 1§5tﬁé EBﬁgée@bOYHSNt means
7. These means rOV|§e W, th drum 42 associ at ed

with a ﬁ9draEP|%08?n@?@ct?PgaFeﬁﬁFﬁvﬁéyah IRne ?Fﬁﬁﬁﬁﬁﬁ HRELSELHIEKg devi ce
45. The depl oyptosldpabgidgf on dhelaange B@emsnbobhmscpbkematﬁny be pl aced

The. 1ot endmy ™ nEBeRERe IS st e baqnay (g e £ YR Snddol Shown).
35 mQ2/m to 300 mQ)/m.
The diameter of the smooth cable 3 is adapted for

15 insertion into the wellhead 15. Typically the diameter
of cables of this type lies in the range 1 millimeter
(mm) to 5 mm, and preferably in the range 1.5 mm to 4 mm.

The smooth cable 3 is inserted into the second duct
25 by the deployment means 7. These means 7 comprise a

20 winch 41 provided with a drum 42 associated with a
hydraulic or electrical unit 43 and an alignment and
sealing device 45.

The deployment means 7 for deploying the smooth
cable 3 may be placed on the ground 17 or possibly they

25 may be on board a vehicle (not shown).

The first end of the smooth cable 3 is secured to
the drum 42. The alignment and sealing device 45
comprises two deflector pulleys 49, an airlock 51, and a
packer 53.

30 Since the outside surface of the cable 3 is smooth,
sealing through the airlock 51 can be achieved using a
simple packer 53.

The smooth cable 3 carries an action and/or
measurement assembly 5 at its free end, comprising, under

35 such circumstances, an active portion 55, in particular a

tool, together with a control portion 57.



the drum 42. The alignnent and sealing device 45 conprises two defl ector
pul l eys 49, an airlock 51, and a packer 53. 30 Since the outside surface of
the cable 3 is snmoboth, sealing through the airlock 51 can be achi eved using
a sinple packer 53. The snooth cable 3 carries an action and/ or

.reasurenent assenbly 5 at its free end, &nprising, under 35 such

ci rcunst ances, an active portion 55, in particular a tool, together with a
control portion 57. 8 The tool 55 enables one or nore operatlons to be
performed in the WBE| toPhe§E 8pabaEFoRABeaPE BOMEr OPE&AtiPReMLh&®esur f ace of

the ground 15ey§bﬂﬂeahendaha wbllansnraskencgeyhes oak b&% Byerilarg 5 I n the
first enmbodi nent é i gure , the outside _surface of the snooth cable 3 is

conpl et el y i hEAPatBa SEFEEFFl@éIFyefGBﬁPPﬂelgeEéﬁﬁgdG@F 88taTo do this, an
el ectrical |l ycrasghassngnmaeetical ofsthgpihedntoohhe outside surface of the

snooth cable 3. 10 This c¢ontinuous .insulatin rial e.selected from
a thernopl astic Pepbglglﬁsbaﬁ deeEL é§%§ rgng hﬁa§ugél§§plied in
per menent masnefaoe ohetbabkmooth cahyeaBsmsbeompﬁbtedylmnsaﬁpuedry manner

|0 whi ch casgiLb, i S.9¢ecleq LhOMLaNDagsk, Eeses. AL GRLS, JLars, and

15 anal ogous "Substances e insulating materi may be “appli éd %nto the
snoot h cabl ee3eanriealhy éabhéaBing wermyidians eppléeddrpi bhed. This

application ggp S?&éosgngEEfB%HEHeOE&ooghte phB she vicinity of the cavity
13, by neans of an 20 applicator device 3escr|bed with reference to

Fi gure 20 The appThéat6Pnaévpeé8na983éthParwa§§alaﬁ fR¥ bgi FRdEKktSE bet ween
its end 53 apdohhg SREYNEpNEsYabVRaBEriQl,thepuehkheag. al regQRD! ao@s a

gg?"ggg, 63 Tor applying, 2r;a) EHSBE%AQ&%”%2%%2%%}1“‘1:%“ ed Yhrough a valve
may also be applied in temporary manner, in which case it
is selected from amongst greases, lubricants, tars, and
15 analogous substances.

The insulating material may be applied onto the
smooth cable 3 while the cable 3 is being drawn or
conditioned. This application may also be performed off-
site, in the vicinity of the cavity 13, by means of an

20 applicator device 61 described with reference to
Figure 2.

The applicator device may be interposed in the
airlock 51 between its end 53 and the servicing valve 33
of the wellhead. It comprises a chamber 63 for applying

25 an insulating substance injected through a valve 65, and
means 67 for heating, melting, or curing the substance,
for example induction heater turns.

If the applicator device 61 is placed in the airlock
51, the deflector pulley 49 and the drum 42 need to be

30 electrically insulated from the wellhead and/or the
formation 19 so as to ensure that the transmission device
of the invention operates properly.

In a variant, the applicator device 61 may
alternatively be placed between the winch 41 and the

35 bottom deflector pulley 45S.
Advantageously, it is possible to use a standard

smooth cable 3 that is not coated (e.g. having a diameter



means 67 for heating, nelting, or curing the substance, for exanple
induction heater turns. |If the applicator device 61 is placed in the airlock
51, the deflector pulley 49 and the drum 42 need to be 30 electrically
insulated fromthe well head and/or the formation 19 so as to ensure that
.the transmission device of the inventiorf operates properly. In a variant,
the applicator device 61 may alternatively be placed betmeen the wi nch 41
and the 35 bottom deflector pulley 49. Advantageously, is possible to
use a standaP8 2sABofR BHbLPE Fﬁaﬁm?saﬁétt@oaPEéY(@ngthﬁa§m@@téld|aneter 9
of 2.34 nm oeaplie?2374 aahtaﬁg b@ aﬁ@bkn@sstaguamvebhhagabt@eS a coating of

t hi ckness eqéﬁ% to half.th bfergnge in dlaﬁete ﬁosaid cable 3 and
a standard EERSBS6I d0oF1PRPLEF BFAWEERr S2FHUS2 ﬁe SaE Gth cable 3 once
coated i s of saantiandasnosthechbie efiﬁhkggr"dhhm&téﬁe" equspnemb (2.74 mm or
3.17 nntln the oye, exa ated _smot b the adapt s

easily to ext s Pﬁg sf Ellngnéau %5%@ anoi vaFPSHaa5$ Fﬁ éntion that

i s not shommeXthelngo"smmokhlnableqelpmynbe(éléetmmcakly.nﬁsghau$Qt&Eontthe
second duct ByoiEADR.Ab1EPN T #hEZEES-L GhobPAULARIR FRLE' Ll disposed at

regul ar intervals alon & secon out using an i ating
coat i ng. F|r§@StRﬁn§@eﬁvéﬁtﬁ§§n§190kéinﬁraﬁgﬁpmﬁnﬁg and 15 receiving an

el ectrical signal 1arg ¢hspasedoenthBeinvbaibhytabct be wek! ReagnlS.cnthey
conprlse a contro] unpit 73 that is_electrically connected both to the

smoot h 1€abl 8"3°5RdCEB1Ehé WRY| REaBle5trEeashy %PﬁH%éE?@efrﬁ@aEQell f or

transnlttlngséadnaodﬁecebylmgaﬁg ekeethteal igegpaliiape mﬁguuadlﬁg-the second
end of the snooth, c?b n.the vici |ty OESthe t 00 The seca

transcei ver WBRASLT g?ﬁp88ﬁﬂe§Fe6898 fhelnEERVALP BEPPﬂoﬁh§7seFﬁ is first

transm ssi onddevi 2B, ovithout using an insulating coating.
First transceiver means 9 for transmitting and
15 receiving an electrical signal are disposed in the
vicinity of the wellhead 15. They comprise a control
unit 73 that is electrically connected both to the smooth
cable 3 and to the wellhead 15.
Second transceiver means 11 for transmitting and
20 receiving an electrical signal are mounted at the second
end of the smooth cable 3 in the vicinity of the tool 55.
The second transceiver means 11 are connected to the
control portion 57. 1In this first transmission device of
the invention, these means 11 are also electrically
25 connected firstly to the smooth cable 3 and secondly to
the second duct 25.
Each of the first and second transceiver means
comprises an electronic circuit and a power supply, e.g.
a battery. These means are capable of transmitting and
30 receiving a modulated alternating electrical signal at
low or medium frequency. Such means are known in
themselves and are not described in detail. An example
of a transceiver suitable for use in the device is made
available by the supplier Geoservices under the name WTD
35 (wireless transmitted data).
The term low or medium frequency covers frequencies

in the range 1 hertz (Hz) to 50,000 Hz, and preferably in



the invention, these neans 11 are also electrically 25 connected firstly to
the snmooth cable 3 and secondly to the second duct 25. Each of the first
and second transceiver neans conprises an electronic circuit and a power
supply, e.g. a battery. These nmeans are, gapable of transmtting and 30
.-receiving a nodul ated alternating electrical signal at |ow or nedium
frequency. Such nmeans are known in thenselves and are not described in

detail. An exanple_ of transcejyeyr _suifaple for use i.n_the device is nmade
avai | abl e byéﬁﬁergﬁ%ﬁl?2§zd§85£§b¥cg§'unh%eatﬁﬁaﬂﬁﬂésﬁfBHB StWeEd Los
transm tted dadapmiThertweansoandr thedreoeivegueasyscoakes blegeecnciees in

the range 1 BeLLz (ER) 110,80, 000nEE, A0 Brebergbbyoi fell ol hg,rangs 5 He to

5000 Hz. Data transm ss bet ween transmtter neans a He “f'ecei ver
means takes praterabéy odéstaheesangengOoPnmthe 6aHfgemOd to 10,000 neters (M,

and preterably oygg éi‘écﬁf‘ﬂ@él599ﬁH%iot§QQQmﬂtédT?ﬁoﬁ! eREr Gale s3kgnal
downho

transmtted fromthe surface e 1S, under such circunstances, a
control sign@PWnheher 4f edUBYe¥ heLePeFat eHMSHANF@St ha EPBEEPilc&1Isiagna

transmtted fenardevn biiechel 6ptPatbe, SWhiacechs ale€0hibaMBELignagi gna
generated by the contrg ortion 57. 10 The_current i éected by the
transmtter HEAREMOTted fYemdeyn: hRerBage EOtBhﬁoSHﬁ% CBA)}S fBreferably in
the range Ocdnf2rhatidbdnasighédggehgragetnbyhehe angrtbollopbtiehnt s7(V), and
preferablly in the yange 5 V. to 25 V. . The ans_are identical .to_.those
Cormont §0used i n FRS. Y5 eBht SRS S6F of Bhori et FRGTat BBy MEaRe or )

el ectronmagnetiessignehe fangevartanl) ampsr(&ht soefeeablythe kied used for
transnlttlngrghggagftgvgrAa ggngtggbgéggti%% £abLEe gggbg Beyysed in this

first enbodi nen n exanpl e of a rre ource sul e for use is nade
avai | abl e by5@heolsappVi eramdoeefereblvinder thqeraage EnVoder RS5sNuttl e.

These means are identical to those commonly used in the
15 context of transmitting data by means of an
electromagnetic signal.

In a variant, a current source of the kind used for
transmitting signals over a twisted electrical cable
could be used in this first embodiment. An example of a

20 current source suitable for use is made available by the
supplier Geoservices under the name Emrod® shuttle.

Furthermore, when it is necessary only to transmit
from the surface down the well, e.g. merely to issue a
command, the operator on the surface actuates a simple

25 transmitter 9 and the action and/or measurement assembly
5 need be provided solely with receiver means 11.

In another variant, the action and/or measurement
assembly 5 may also include means (not shown) for
detecting physical units, such as temperature, pressure,

30 flow rate, depth, status of a downhole valve, natural
radiation from the terrain (gamma radiation), location of
casing seals "Casing Collar Locator", etc.

When merely performing measurement campaigns
downhole, the action and/or measurement assembly 5 may

35 comprise solely detector means and a transmitter 11, in
which case the surface is fitted solely with receiver

means 9.



Furthernore, when it is necessary only to transmt fromthe surface down the
well, e.g. nerely to issue a command, the operator on the surface actuates
a sinple 25 transmitter 9 and the action and/ or neasurenent assenbly 5 need
be provided solely with receiver neans 11. In another variant, the action
.and/ or neasurenent assenbly 5 may al so thel ude neans (not shown) for
detecting physical units, such as tenperature, pressure, 30 flow rate,

dept h, status of qhdommhole,valve, Qatural radiation fromthe terrain
(gamma radi ati on)TR¢ cdRETRNTGF OtatPRgt $83F sdetherngt chiPPal NYBREESP", etc.

Wien nerely @eringn ngerbasat toRNbpeaapodb@Nss dewbhobed bbeoachionagnd/ or
measur enent assenbly. 5 may 35 conprise solely detector neans and a

transnitter ,e$?P%}ﬁth case the surface is fitted solely with receiver
means 9. 11 The Wipet athenaof idheafid/st dexysceewént haskamphyi Bnhdari ng a

perforation Fon is kb | o y f_ex | e.. When the action
and/ or n%asu?gﬁéﬁ%aaggéﬁ%$§fgéﬁa§gggﬁéa% %df¥§%td§§?$% < XSFhTeSH% ?irst
transcei ver aeapke Sunfacheofurhaceroind he’ gsenudd 47 séadsranaél ectri cal

control signalni Aot he; §95M of @h@“?&%ﬁtgg %'ﬁ&&ﬁi&@éd 8?5&59&ca§ince the

snmooth cable 3 1s electricall Insul ate romthe second duct 25, a current
loop is 10 eS¢BBERShedS Hetekhet ABOPERsEaklandctFveterbansadlyYt he snooth

cable 3, theiseenied renshetNerséeang ddet the, seeqbdefliClodp, 13nd the
wel | head 15. | or electrical conductivit propggtles of the

n spite of the po
cabl 6 310 { HeS T TARRI DROREFBI CaF ghutoF s FBRVEY LUST oMERBSCoN FBE 15 nember
57 of the acshostiancdiore neasthenestondserdhyceiven meéhascabl ecBe The active
portion 8 oLeligyaeiionendigs (IEsueEnl PeSeTblyopy L Benepet or T Lhe
portion 55 ofodvheebhettivicahdtonductivity properties of the cable 3,
the electrical control signal is conveyed to the control
15 member 57 of the action and/or measurement assembly 5 via
the cable 3. The active portion 55 of the action and/or
measurement assembly 5 then performs the command, for
example it triggers an explosive charge.
When the active portion 55 of the action and/or
20 measurement assembly 5 has finished executing a command,
the second transceiver means 11 sends an electrical
confirmation signal in the form of an electrical current
that flows around the above-described current loop. This
confirmation signal is received by the first transceiver
25 means 9. An operator on the surface can thus receive
confirmation that the commanded operation has been
performed properly and can move on to the following
operation (e.g. raising the cable together with the
action and/or measurement assembly) .
30 A second data transmission device of the invention
is shown in Figure 3.
Unlike the first device of the invention, the smooth
cable 3 is placed in the annular space between the first
duct 21 and the second duct 25.
35 This smooth cable 3 is installed permanently in the
0il production well installation shown in Figure 3. For

this purpose, the smooth cable 3 may be secured to the



20 neasurenent assenbly 5 has finished executing a conmand, the second
Iransceiver neans 11 sends an electrical confirmation signal in the form of
an electrical current that flows around the above-described current | oop.
This confirmation signal is received by the first transceiver 25 neans 9.
.An operator on the surface can thus recerve confirmation that the conmanded
operation has been perforned properly and can nove on to the foll ow ng

the cable together with the action and/or

operation (e.g. %%ising

measur enent A<ShBFyFUTBBCA SEchbRE BEFEREr dHShi 23i BX HB8FFEBSEF {Re invention
is shown in Ehagurerd. pWol ikeot pesitich Wevieethé kbeohdvanttopns tke snooth
cable 3 is placed_in the anpular space between e firs duct .21 and the
second duct ﬁ%?eg% H%fggsﬁﬂgtﬁnégbggaﬁeiénfﬁg?aﬁng bﬁ?h&ﬂgﬁglﬁ%rn the oi
production wel |l imstahiatsenosfiodavioeFofjutbe3infFentibhi sthar paseidehe

snoot h cabl e becs r t Oul.Sj rtace_oft nd duct
25 by fagtenggggg%e ?ﬁa?ﬁgrgggé?higggi%ogi %o%g§ﬁ§ﬁegﬁhgnsgg%ﬂgaggg 25 is
itself bei ngnperiat otprbcési appdeedhenfarperdasenkibagasthi s second device

of the invention,yfhexout §kdenspastsf 868 Qﬁoaﬂeiﬁnﬁ9§ﬂrgaﬁletﬁeiS_Coated in
an insulatin material that 1s applied on a permanent basis. Unlike the

i nstal | ati onrCSPHNTERL FRgare 1, 2aFRenodEPRESHeRECREEASY7 aFBensMPeker

necessary. ThgpB&00Ehthgabkenhsctbygsacpanetedodihactbyttg1t fgieontrol unit
73. 10 The operation of the, second device of the invention ,is otherw se

d
identical to thatTf PHETRFASE GEvFE® BFCPRE AFWVERt PONCRA LRVPBTARRa
transm ssi oni sleyt kerwi sé hedenveosl oboi shashomnthe Eigeteddvidb bl tke t he
device shown.in Figure 1, the surface of the snpoth cable 3 has at | east
one poi nt 811%Yen%?%%trical contact with the second duct 25.
A third data transmission device of the invention is

shown in Figure 4.

15 Unlike the device shown in Figure 1, the surface of
the smooth cable 3 has at least one point 81 of
electrical contact with the second duct 25.

Furthermore, the first transceiver means 9 are
connected electrically firstly to the smooth cable 3 and

20 secondly to the subsurface formation 19 via a stake 83 of
electrically conductive material that is plunged into the
formation 19 at the surface of the ground 17.

In a variant, the stake 83 may be plunged into a
seabed, i1f the installation relates to an off-shore

25 borehole.

The operation of the third device of the invention
ig analogous to that of the first device of the
invention.

Once the action and/or measurement assembly 5 has

30 been positioned at the desired depth, the first
transceiver means 9 transmit an electrical control
signal. This signal is identical to that generated in
the first device of the invention. It may therefore be
generated by means that are identical.

35 This signal is injected into a first dipole formed
firstly by the contact point 84 between the cable 3 and

the first transceiver means, and secondly the stake 83.



Furthernore, the first transceiver neans 9 are connected electrically
firstly to the snooth cable 3 and 20 secondly to the subsurface formation
19 via a stake 83 of electrically conductive material that is plunged into
the formation 19 at the surface of the gﬁound 17. In a variant, the stake
.83 may be plunged into a seabed, if the'rnstallation relates to an

of f-shore 25 borehole. The operation of the third device of the invention
is anal ogous to that of the first device of the invention. Once the action
and/ or measufBRefRte5SEaRBIly S69RaL 180°6E6A pBSP FBREd LA SEhEidedid ed dept h,
the first tbaueeelmereaeaﬁsOaaghaasalboanreneehghealteO@&U@aga&mgnal Thi s

signal is idggﬁicag E t hat en rateg .the fi ce of the invention
It may therefdF&9H §§n§P§F §nﬁe ﬁ§r?ﬁ§f ﬁPECE é ¥I§n35 Thi s signal

is injected edtetaohaygattdcpebeef ahtred cbntath$ biiet heafoenkhadionpaihit 84

bet ween t.he cab a the first s ans, and secondly the stake
83. 13 %he éFe%grggaEréPﬁﬁéFEeﬁ,ec?5§ ?PFSEC SgﬁrCHCauses an
el ect r omagnesiigneéntheh mbgﬁaldDwnptowagdSethehboughmtbé Sher ogrldi ng

terrain, Spe%b&hgathd%B bg'EHEVQHBBEﬁtEQbW@V§ %QH?BrCEBEaE%%d%E?du t

i nf or mati on that transmtted. This e romagnetic contro
si gnal then %ﬁvesTB@wﬁlﬁéﬁépﬁégpﬁélEoFP@ﬁF@ﬂ ERENAG| LS PBEKEE W dd Sy t he

snmoot h cabl egdcand/ e&pbme %eemed @u%t1§5byTlaeeeé@@bt@&eanehbet%@tt rol
si gnal |s pi cked secopd dlpole formed first by the electrica

cont act 190 pBPﬁPt8§1 PftﬁgecﬁﬁpeeS mWﬁﬁhtﬁQeSEESHHddQEFt2§5tﬁ&@tl§S cl osest
to the aCtlOala@éé@rtﬁﬁaﬁéraﬁeﬂbnaaﬁﬁﬁbkyméasaﬂémeﬁeCQB@beUQeSQ|QﬁkilCa|
contact point 87 e second tr ei ver and e second duct
25 the "ScoBRECBOLY BEFnG BPECLFRLaFPY O0inBEtEa Fa PREVESPmition 15 10 by
t he central i zersnd7tandstheverr stadecd 2hd The second duct 25, the
second duct being electrically connected to the formation
15 19 by the centralizers 27 and the first duct 21. The
electromagnetic signal received by the second dipole
generates an electrical signal which is received by the
second transceiver means 11.
Similarly, the confirmation signal from the action
20 and/or measurement assembly 5 is generated in the form of
an electrical signal injected into a first dipole formed
firstly by the electrical contact point 81 between the
cable 3 and the second duct 25 that is closest to the
action and/or measurement assembly 5, and secondly the
25 electrical contact point 87 between the transmitter means
11 and the second duct 25. This contact point is
electrically connected to the formation 19. The
electrical signal injected into the first dipole causes
an electromagnetic control signal to propagate through
30 the terrain surrounding the well, specifically an
electromagnetic wave which contains the information to be
conveyed. This electromagnetic confirmation signal then
rises to the surface, being guided by the smooth cable 3
and/or the second duct 25. The electromagnetic
35 confirmation signal is picked up by a second dipole
formed between firstly the electrical contact point 84

between the first transceiver means 9 and the cable 3,



el ectromagnetic signal received by the second dipole generates an
electrical signal which is received by the second transceiver nmeans 11.
Simlarly, the confirmation signal fromthe action 20 and/or mneasurenent
assenbly 5 is generated in the form of ?n el ectrical signal injected into a
first dipole formed firstly by the elec tical contact poi nt 81 between the
cable 3 and the second duct 25 that is closest to the action and/or

measur enent assenbly 5, and secondly the 25 electrical contact point 87

bet ween t he PP§n§ﬁFPP€FYnEEﬁsel?Ttéﬁﬂaﬂh§O§E€6ﬁdP6&6F DsLwerns tégnt act  poi nt
is electri Cahk}étCQBaﬁébédvéQ inBantopbmahtioBhé9foThat iehealbr kGal tsiegnal
injected into tg Egrst pohe causes ag eIectroga&geth 2}ro signal to
propagat e t hFGagH t B PEFACREPPRGENG: igIPA FPLIVEFeOYfi*E&I Iy an

el ect r omagnetecondvdipbilehgenatraies aheeﬂaﬁormaaﬂos1gnabewhd@hya$ed. Thi s

el ectromagne i jon_si.gpa e t e surface, being guided
by the gﬁnot e8e§?§535§g%§§0?§%%g gé%g%geé ? %ggg?hg “el ectromagnetic 35
confirmation signBy insapsckédthp bypvenséoondsdipstbeibedr mbdvieet ween firstly

the e'eCtr'Cakvﬁeétg%toBthﬁe§4ﬁe?eE%ﬁﬁQmEEﬁlﬁgréétér%BS%%BEeEl%Ea”S 9 and

the cable 3, 14 and secon el ectrica ntact point between the
first transcb?ﬁ@?eﬁeén§091aﬁétﬂﬁéeﬁoﬁﬁaﬁhénemg 9faat Eengdearererd The

el ect ronagnegmeoahgeablé%@ vad byikhe wiﬁéﬁnéyﬁéthﬁtQ@Qeﬂ%E‘é%e@n
electrlcal S|gnal whi ¢h 5 received the first transceiver neans 9. By

means of-t he PWQeﬁPl8h1aEr8@§€FFBdeﬁﬂévénséalaégFeg'|§nQbPaFﬁ§&rP&r
transnlttlngmémbarlanreaé BEupEBacbet ween a tool situated at the end of a
ginalerstrand STogLDCRRLS 8hebREIcPLANE LT iy LYPSCLNL 3 Lokl g, 10 down
It is thus pbsseblg o6 thkemadizantiagé propketranesuskEysmborat kpbdkest ier
mechani cal pﬁ89?5&%§ﬁgots?gggigngabgggrggﬁons, namely ease of
15 providing sealing at the wellhead and high mechanical
strength compared with twisted electrical cables, and
secondly of the possibility of transmitting information
in real time between the surface and a point downhole.
This result is obtained surprisingly, in spite of the
20 poor electrical conductivity properties of the smooth
cable.
Furthermore, the device can easily be adapted to an

existing installation.



perform ng "slickline" operations, nanely ease of 15 providing sealing at
the well head and hi gh nechanical strength conpared with twi sted electrica
‘cables, and secondly of the possibility of transnitting information in
real tinme between the surface and a point_downhole. This result is obtained
.surprisingly, in spite of the 20 poor elettrical conductivity properties of
the snoboth cable. Furthernore, the device can easily be adapted to an

exi sting |nstallat|on 15 CLAIMS 1. A device for transmtting data in an
instal | ati on“¥3MStor working fluids contained under ground (19), the

i nstal | ati on1 conpddsidg ﬁoﬁat/raysrﬁieﬁlﬂgfa@@&i i an 5n§ﬂ§ﬂ§t@@ﬁd fprmation
(19) and extgndln from face .of .the round é% §ald cavity (13)
tive)tubl

bei ng provi ded" ?Fl%ﬁ #ﬂ%ﬁ oﬁ%ng?é%??l%ﬁﬁ Y 2oy Far el enent
(21; 25), trmsthﬂdaxnémn¢@mpf1shngtapea@nmpr(angdef$neglEn shrand snoot h

bl 3) fo / t 5 th
cabl o hati ng el e e apaE o " (PO0, S P AT R IR R aT RS RS Gt an
electrlcalIyOﬁomhRKSmQum®Ié17hl a@ddb@amgbﬂlébbbeuelngtPEOVLdb@Immthlenent
21; 25) bet f d
( ) be é(‘@eﬂ?“ 4 tc?]eé lés’P%cg%rf‘&aifg ér&k?}ﬁ@&dfvé’ tﬁlgglgiﬂolé Gnédd) (80d a

second poi nt wt It evi ce Ing c aracterlzed in
that the suffhcetles C@%‘él%%tbﬂ)%ll(lg)ofs % clePe cRPTHTinsNgakedingie-| east in

part, from S@&fhﬂ&'%@étl@'@é‘fﬁﬂé (21, £8P) suphsirt Mgt Bat abheodexhggofur t her
conprises transmtter means (9 for transmtiing an electrical and/or

el ectroﬁ%gnéﬁ?%s%’fﬁ‘%‘?@%aqss%wjdﬁt é%l?{ ntRheCah b nh%‘ﬁ”é? BnRTBRKBBTN of the
first and segorshdo r‘gﬁea@@ﬂ teseRi Yoo d@Nspdbhg ldadéost &gceiving an

electrical snglar; oo ommanatle, <Laval, sthurted. o heptighnipy el e
means 25 andtmbmlhre&%&m@mtnézns bRl ngetebemt ra chl tyt cpohettetd the
surface of the ground (17) and a second point within the
15 cavity (13), the device being characterized in that the
surface of the cable (3) is electrically insulated, at
least in part, from said tubular element (21; 25), and in
that the device further comprises transmitter means (9,
11) for transmitting an electrical and/or electromagnetic
20 signal, situated in the vicinity of one or both of the
first and second points, and receiver means (9, 11) for
receiving an electrical and/or electromagnetic signal
situated in the vicinity of the other one or both of the
first and second points; each of said transmitter means
25 and said receiver means being electrically connected
firstly to the cable (3) and secondly to the tubular
element (21; 25) and/or to the formation (19); the cable
(3) constituting a portion of a loop for conveying the
electrical and/or electromagnetic signal between the

30 transmitter means (9, 1l1) and the receiver means (9, 11).

2. A transmission device according to claim 1,
characterized in that the surface of the cable (3)
carries a continuous coating of insulating material and

35 is electrically insulated from said tubular element (21;
25) .



firstly to the cable (3) and secondly to the tubular elenent (21; 25)
.and/or to the formation (19); the cable (3) constituting a portion of a

| oop for conveying the electrical and/or el ectromagnetic signal between the
30 transm tter neans (9, 11) and the reCf%ver means (9, 11). 2. A

-transm ssion device according to claim1," characterized in that the surface
of the cable (3) carries a continuous coating of insulating material and 35
is electrically_insulated from_said tubul ar elenent (21; 25). 16 3. A
transmi ssi on?deli EEARERLPALAY H6VEFSi AFSOTAERd 5Ot 6LP#Bd2in that t he

t hi ckness of chheacbarinedusn ehati tgeothiokikaki 6 phkecbak insioegual to hal f
the differe in_dianeter t wee wo. st andard and, non- ated cabl es
(3). 4. A trgﬁgﬁ%ggiéﬁ %gP%ggéﬁgoggﬁﬁﬁl?% %FaFﬁPT? tgha?&%tggfzed in that
the surface diffheenabl én(@jamnsteprbetdednatwpegtibadairdt endahenwi t h
centraligerscégg%dogaggegngggating material for electrically insulating said
tubul ar elenent (21; 25). 5. A transm ssion device according to any one of
claims 1 to 4, characterized in that the transmtter and receiver 15 neans
(9, 11) in the xierhAhbnigkibheqbiist apdopgeAgdrBOLNLImane el ectrically
connected to said tubular element (21; 25) and _in_that_ the signal
transmitted BYerReteriafdnipt BRahebhs Fuorfacs qfdthecerbes vy 't BE recei ver
means (9, 1llprbsiasdebectegaahrsifgbatva?8 GitA beaBgHISSERR devi)Cefaccording
to any e of cI?iFs 1 tg 5. ﬁh?ractgriéed iﬂ t hat tge cavit%.%13) is
provi ded” wi tRSAI2FEBIt MACPTFEE fOPUFAPCRF&ABALY (2BFUARGIEIs88Rd  t ubul ar

el ement (25)tdbgspasedlemsnde (2he 2brst el enment 25 (21), and in that the
cable (3) is disposed in the annular space between the first and second

el ements (21, 25).
5. A transmission device according to any one of claims 1

to 4, characterized in that the transmitter and receiver
15 means (9, 11) in the vicinity of the first and second
points are electrically connected to said tubular element
(21; 25) and in that the signal transmitted by the
transmitter means (9, 11) and received by the receiver

means (9, 11) is an electrical signal.

20
6. A transmission device according to any one of claims 1
to 5, characterized in that the cavity (13) is provided
with at least a first tubular element (21) and a second
tubular element (25) disposed inside the first element

25 (21), and in that the cable (3) is disposed in the

annular space between the first and second elements (21,
25) .

7. A transmission device according to any one of claims 1
30 to 4, characterized in that the surface of the cable (3)
has at least one electrical contact point (81) with said
tubular element (21; 25), and in that the transmitter
means and/or receiver means (9, 11) in the vicinity of
the first and second points and said tubular element (21;

35 25) are electrically connected to the formation (19).



7. A transm ssion device according to any one of clains 1 30 to 4,
Characterized in that the surface of the cable (3) has at |east one
electrical contact point (81) with said tubular element (21; 25), and in
that the transmtter neans and/or receiégr means (9, 11) in the vicinity of
the first and second points and said tubul'ar elenent (21; 35 25) are
electrically connected to the formation (19). 17 8. A transm ssion device

accordi ng to claim7, characterized in that the electrical signa
transmitted byAtHEaP?Qﬁ§ﬁFPFe@eﬁéﬁﬁsaEQ?rﬁﬁnﬂhéovF&?ﬁFky of the first

point is Ihjehheictérazédrsh dhaﬁ|ehé06néb$gmgaﬂléighhlaﬁﬂém§Mﬂﬁdédﬂﬂ _
contact poin an e.transmtter in
t he viciﬁity (§ % EFFPEFIC SFnPeagﬁdqgéc6ﬁdF§e ngﬁgéiylggltgghtdﬁﬁ&p0|nt
(83) betmeepouhe fier imateohe@l8p anditrke dd@niﬂltbmprueang Erstdly tddme
vicinity gof &’EECEHEEEPBEH&CEhgthESt 391 ) PRl ‘Ewégngﬁggr %Ebri% a(’}r)m and

electronagnetlc Si 1Sl
firstly one bhesérénéméétﬁrcaﬁanéoN@écnnp@hﬁt§l€$m}twep®eé@etﬁelﬁﬁble (3)

and the tububgincel gpBNEeLAa1$5hn am@a&%&ea&“ xeoaea%ltegb&h%a' (g&gntact  point
(87) betmeen the fubular el enent 21 25) th ceiver neans (11) in

the vicini t yP8FWERE §BEoRATHBFAGR &Pﬁhapﬁetéﬁeéﬁﬁéﬁﬂﬁﬁéﬁﬂbmﬁa@ﬁalE%ecelved

by the secongn dheob@cgﬁmeyabfnghanfekget Fb@ﬁlt Stgeaklw«‘@tclallpmféonveyed to
the receiver neans _(11) in the V|C|n|t¥ nd .point. 20 9.

t ransmi 9|0n9889F€E B8c8PdPh§CEEORPERAT# 0 Flgpéianat &ﬁaF&EF&r@?b@ﬁ n that
the el ectrical sstgnal dipabentbinpdishygt ierkragsonet ef sedwds e(kbrditalhe

sty one brisatl BPeabsi 2h) CokPuBERoSrR: s9p3%) T horhien tnd TRUTE and
t he tubul ar element (21; 25), and ssecoddlyaaneédkettriicedl comtibatt point (87)
between the ,tupul 276l BOENLeh2Lhe2Rlin@Rd ! B hABSTRYL L STRARY (HY)
15 receiver means (11) in the vicinity of the second point,
with the electromagnetic signal received by the second
dipole generating an electrical signal which is conveyed
to the receiver means (11) in the vicinity of the second
point.
20
9. A transmission device according to claim 7 or claim 8,
characterized in that the electrical signal transmitted
by the transmitter means (11) in the vicinity of the
second point is injected into a second dipole comprising
25 firstly one of said electrical contact points (81)
between the cable and the tubular element (21; 25), and
secondly an electrical contact point (87) between the
tubular element (21; 25) and the transmitter means (11)
in the vicinity of the second point, said second dipole
30 generating an electromagnetic signal received by a first
dipole comprising, firstly an electrical contact point
(84) between the cable (3) and the receiver means (9) in
the vicinity of the first point, and secondly an
electrical contact point (83) between the formation (19)
35 and the receiver means (9) in the vicinity of the first
point; the electromagnetic signal received by the first

dipole generating an electrical signal that is conveyed



in the vicinity of the second point, said second dipole 30 generating an

el ectromagnetic signal received by a first dipole conprising, firstly an
el ectrical contact point (84) between the cable (3) and the receiver means
(9) in the vicinity of the first point, and secondly an electrical contact
spoint (83) between the formation (19) 35l&nd the receiver nmeans (9) in the
vicinity of the first point; the el ectronagnetic signal received by the
first dipole generating an electrical signal that is conveyed r 18 to the
recei ver neah8 tBg raceheeyi Beansy (8) thethfrvicipbrrt of10heAfdrshsni ssion
devi ce accorgbpgrto any one of claims 5 7 to 9, characterized in that the
el ectrical contact between the formation and the transmtter and/or
receiver means in the vicinity of the first point takes place via a
conduct or nenbera(83insnchbeied davibe geevpdind9o ARyldneAokr alsAmgsi on

devi ce accordi o] one of cl.ainms .1 to 10, characterized in that the
transnitter ﬂegﬁs (9$ﬂxiift§ﬁﬂz?ﬂelPeEQFEeEhﬁes%gcgﬁ}cfi)CPB aflansnitting
and receivibgtaeaerl eherfoahaahdhoandntbkectansmfinetrcaadgoal reaeevert uat ed
in the vicinj f.re Cli s _of . the.. fir a C ojnts. 12. A
transnission%%éggcénagggr%%%gn?g§aﬁg 8%8 g%%gFaPﬁéﬁtlggga%ogﬂgﬁgrXé?erized
in that the araosdicter memhsr(933)fanchpaadnint thg gnoshdct(iP¢al and/ or an
el ectromagnetic 20 signal are situated solely in the vicinity of one of the
first and second points, and the receiver neans (11) for receiving an

el ectri é8l ahd/of BReRFBESFHARgABYIECSRGRAFA1BF Qi RNt BBCsBFeFyailAsSt he

vicinity of {hecoibercragaétertibedf insthafdcaecongnbRibtsr ABah3d. (AN
installation_for mgrkhng fluids contalngd under%round élQé .t he

i nstal | ati on'&bnPRestRg BeCaYVEY ME2BS défi hel FATahTRBLGFSBAA2PEr mati on
(19) extendi hgceivonygt he suetpeecal thea/grodndeldd}randgakesedsagnthe

are situated in the vicinity of respective ones of the

15 first and second points.

12. A transmission device according to any one of claims
1 to 10, characterized in that the transmitter means (9)
for transmitting an electrical and/or an electromagnetic

20 signal are situated solely in the vicinity of one of the
first and second points, and the receiver means (11) for
receiving an electrical and/or an electromagnetic signal
are situated solely in the vicinity of the other one of
the first and second points.

25
13. An installation for working fluids contained
underground (19), the installation comprising a cavity
(13) defined in an underground formation (19) extending
from the surface of the ground (17) and closed on the

30 surface by a wellhead (15), said cavity (13) being
provided with at least one electrically conductive
tubular element (21; 25), the installation being
characterized in that it includes a transmission device
according to any one of claims 1 to 12.

35



30 surface by a well head (15), said cavity (13) being provided wth at
least one electrically conductive tubular elenent (21; 25), the
‘installation being characterized in that it includes a transm ssion device
according to any one of clains 1 to 12. 35 19 14. An installation according
#0 claim13, characterized in that it i¥tludes an applicator device (61)
for applying an insulating coating on the cable (3). 5 15. An installation
according to claim14, in which the wellhead (15) is preceded by an airlock
(51) provi det? . Wit hinstsehl ahgodeateerd 53 forciambnchbl echidyactpsized

| nstall ati on: el g cher aet phagsdah Napbeicdfio: appyical g61) dewice (61) for
applying the insulating coating on the 10 cable (3) is disposed inside the
ai rl ock (51)2RRWASEY 2t 11F0h? t hed seadtF HRP devi elee (53p1e163) An instal | ation
according to claim 14, including deploynent neans (7) and an alignnent
device (43) for _15 puttj] the cable_ (3) into alignment in the | I head
(15) St ha b Honhe e Lo, Fofnntad et Latm i &y Wpaeh thRe
install ati onwdklipdharact £si gedceded oy dmeaiapptkcéatdl gevirt@ed6l) for
applying the jnsul ating. _coating o e-cabl.e ( %?'s L sposed between the 20
depl oynent rr“é%tér}@ %ﬁe%n%ﬂn?h@é\éjr‘?%nﬂse%{] fe%i%kge('i ?eag%iiﬁﬁ?hat t he or each
pulley (49) isswiblatricalbyingscharadtefizedtie vedthehd ¢pb)iaatdbor the
formation (19dvice (61) for applying the insulating coating on the

10 cable (3) is disposed inside the airlock (51) downstream

from the sealing device (53).

16. An installation according to claim 14, including
deployment means (7) and an alignment device (43) for

15 putting the cable (3) into alignment in the wellhead
(15), the alignment device comprising at least one pulley
(49), the installation being characterized in that the
applicator device (61) for applying the insulating
coating on the cable (3) is disposed between the

20 deployment means (7) and the alignment device (43), and
in that the or each pulley (49) is electrically insulated
from the wellhead (15) and/or the formation (19).





