WO 2009/067026PCT/NO2008/000421 SUBSEA HORIZONTAL CHRISTMAS TREE FIELD OF THE

INVENTION The present invention relates to a subsea horizontal Chris ising a
plugging devi‘ggég%epﬁglzﬁg communication means for downhole commm:ég‘ﬁ?%lgéKGROUND
OF THE INVENTION Oilfield production systems norn’]ally feature controls and monitoring devices in
the well, at the Christmas tree and at the hydrocarbon receiving facility. There is a need for
communication between the downhole devices, such as sensors, actuators, etc, and the other parts of
the oilfield produsliiBEystéOR [PIONIPdoOMHRENTM DS DREkeen the downhole devices and access
points outside the Christmas tree is today normally performed via cabling and piping in the annulus

between the progyetiendubipg: aRd/ e gasing. At the Christmas tree, the production tubing is hung off
and the tubing hanger contains electric, optical and hydraulic/chemical couplers between the tubing
hanger and the Ghiésireas tieeedtckbitieréshn strubselr @ericontrhThitsitian isvieocmbigsgaptical fibers

and piping to nevyiGeRReGierRaLing ACERSS PRNIE K@ Iedak the fhvisiskasdieauftanvihese access
points in a subsea system, the communication to the overall control system typically to a Subsea

Control Mo%ule @%M&(\ﬁ% ' i%g&bi@@ﬁ%@“ibers, hoses and piping. This downhole

communication system Is robust, s not interfere with the 20 internal production bore and may
contain many passagas. Jesthitiioay Nethe chisngedanienyradid uniasthedfmotbelkyithaut expensive

and complex opegajionsLhesaeperationsdayelvajatienabafltasiGhuisiggs tree and / or the
production tubing. Plugging devices are used in oilfield production systems in the production tubing

during the installatiere phasesd foravice:teimpiosarycisclatitre dnededtidgy@asl siting &5thesproduction
phase to provide sQrepeERAREN S AREopaRD SeRliNgieldhedtraparapstaal Becess. Several plugging
devices for; gil- aRgHRASMNGHD RIRNRWhihBlIgainGdevitas 8 fiaxamplgused in a horizontal
Christmas tree, agyjllustrateddnsfigady QRHSHCPPHGIAL AR dopyR feom NosWREIAN patent
822829. 30W09963202 RSEHRER M AAE AR AREMENHPEMRRIINY SRepBieasAMeters in

subsea wells. tubing is hung off and the tubing hanger contains electric, optical and

hydraulic/chemical couplers between the tubing hanger and the Christmas tree. In
15 the Christmas tree, communication is via cables, optical fibers and piping to new
connectors at the access points external at the Christmas tree. From these access
points in a subsea system, the communication to the overall control system typically
to a Subsea Control Module (SCM) via traditional cables, optical fibers, hoses and
piping. This downhole communication system is robust, does not interfere with the
20 internal production bore and may contain many passages, but it may not be changed
or repaired during the life of field without expensive and complex operations. These
operations involve retrieval of the Christmas tree and / or the production tubing.

Plugging devices are used in oilfield production systems in the production tubing
during the installation phase to provide temporary isolation and sealing, and during

25 the production phase to provide more permanent isolation and sealing of the
temporary well access.

Several plugging devices for oil- and gas wells are known. Such plugging devices
are for example used in a horizontal Christmas tree, as illustrated in fig. 1. One such
plugging device is known from Norwegian patent 322829.

30 WQ09963202 describes a method and arrangement for monitoring reservoir
parameters in subsea wells.

US 6478086 describes a method for plugging wells, where communication is
provided between a sensor provided under a seal down in the well and a connection
part. Over the seal the well is filled with a temperable, liquid sealant.



US 6478086 describes a method for plugging wells, where communication is provided between a
sensor provided under a seal down in the well and a connection part. Over the seal the well is filled
with a temperable, liquid sealant. 2 Embodiments of the invention seek to provide a subsea horizontal
Christmas tree comprising a plugging device comprising communication means for downhole
communication, which provides possibilities for pefinanent well access for monitoring and control in
horizontal trees. Moreover, embodiments of the invertion seek to provide the possibility for easy
retrofit of new downhole sensors, actuators and tools. SUMMARY OF THE INVENTION In an aspect
of the inventigmothaeatisopravidedrasulsad hekizrnialiChrigmastiiehnvherathe Ghistinas tree
comprises gkepirgldeoke anaha i Zaahauieh exandingiaeialb.frerthe cantial bosrwaRd a tubing
hanger lockgd it therGeniralhore.and.connscirehilapradusion ihing sxiendiagiafhe well, the
tubing hanggrcempriag A.IKkRaSFade YAl AlIngd Wil epradusion Lyhing gnrg second

1
passage extending laterally irst passage and aligned with the outlet, where the first passage
. SBE}SOI‘S,fﬁC aPIS anﬁoo%s. . . . . .
comprises means’for releasable tastening of at least one plugging device for plugging the first passage

above the second passage, characterized in that the plugging device comprises electrical or optical
communicafibliéds P BisvidigheiEetrical or optical communication through the plug, where the
electrical or optical communication means is connected to commuEi ation interfaces provided on the

upper side Ah&IBWER SE GRS G BN SR BN A R BB ET HER et fvention, the
communicaliGHBAHE COIprssS SER '%&F@Gr%?ﬁﬁ?ﬂ@éﬁ’&ﬂe@\ﬁf‘ée%‘ﬁéﬁgf@mﬁ’@’%l@&rical energy or
electrical siGREEMATE &Pt biag e QrkehiBdiineritcl Beciprbrtigacidd comprtsieation means
comprises drbsjticapibes e therferBriivg Bptichinignmarnripneghitnerasekseinlrelégntsbifhent of the
invention, theegupdnstinicationg meéanscoodpases comdunleatidly Mmeats fost mesteranteinfreded
communicatiath gignedst, etbetrcmdgneticseanmonynicatiomsighatsiciitacdehepmmiinidedionnsignals,
piezo-electrigugemausnication sighalsterrpihplsiypesholcampemic phian:sighalsdn R0 anmodiment of
the inventiopyene RV BiGAlIEsARaRS N PrpMidesh i be Ribaging deviee Rkmeansofa
communicafign.feedHAUAREAMATNRG 3 iREeRsUrerRRALRIIP IS fESiSHNgmAR iRk Rrprotection
of the commyniEaion sala AN AARAMERtALING IYRINAR NG pIERSHIE: APAISM

8 rature
.. : J 11l
resisting ma(ljtg‘pal comgtglvse?s glass, ceramics'etc. In an embodiment of the invention, t (?6 ce

. 1CE Tespe . . . . .
comprises communication Tonnectors in the respective ends of the communication feed-through for

connection g athenhe@meLBICIPRRIWPMEN N3 Iniansnhedingntakthe inventign, the

communicafigq,¢ANRRLIOESICIRRHRE A WEL AR £l6LIHE Y, CRANRSIANIR AR.Sakediment of the
invention, the subsea horizontal Christmas tree comprises a power supply unit. In an embodiment of

the inventiol; thesbliiearh ofiteritabiiristimastraentemprisesaceigpadamplipyiag it fHETAILED
DESCRIPTKahbferring optical signals through the device.

In an embodiment of the invention, the communication means comprises communication means
for transferring infrared communication signals, electromagnetic communication signals, infrared
communication signals, piezo-electric communication signals or other types of communication
signals.

In an embodiment of the invention, the communication means in provided through the plugging
device by means of a communication feed-through comprising a pressure- and/temperature
resisting material for protection of the communication means.

In an embodiment of the invention, the pressure- and/temperature resisting material
comprises glass, ceramics ete.

In an embodiment of the invention, the device comprises communication connectors in the
respective ends of the communication feed-through for connection to other communication
equipment. '



In the following, an embodiment of the present invention will be described with reference to the
enclosed drawings, where: Fig. 1 illustrates a prior art Christmas tree with a plugging device in a
horizontal Christmas tree; Fig. 2 illustrates an embodiment of the system according to the invention in
a Christmas three as shown in fig. 1; Fig. 3 illustrates an embodiment of the upper device according to
the invention of fig. 2; Fig. 4 illustrates an embodiment of the lower device according to the invention of
fig. 2; and Fig. 5 is a simplified illustration of fig. 2. It i8 now referred to fig. 2, where an embodiment of
invention is illustrated. Fig. 2 illustrates a horizontal Christmas tree of the same type as the prior art

Christmas thxes shewimientigr heAnliEstionppecaaricadaisndRAmRenntbIRWes Jevieaudb are forming a
double safetybasigrindhg horizontal Christmas tree. As illustrated in fig. 2, a subsea control module

(SCM) is connected to the upper end of the first device la by means of a first connector 50. The first
connector 56:isaguitieditirroufihaifeadibroiighubia detisebfiontte tep aftha@hrisimas tree. The
subsea contrginhyodule SCM can be connected to a remote control station, for example a floating
vessel, by means of umbilicals. In systems without SCMs (e.g. Direct Hydraulic systems), the
communicat AR Wbt dTatiEsths ?W@é@ﬁf%?ﬁéﬁﬁﬁ%&?ﬁ@@%%m
communicafilBRHES 88bsea, e.g. a Subsea Router Module. The horizontal Christmas tree comprises
a central bore and a horizontal outlet extending laterally from the central bore. A tubing hanger is
locked into thElcehiral BERE- BRI EdNnected to a production tubing extending into the well. The tubing
hanger comprises a first passage axially aligned with the production tubing and a WO

2009/067028PET N6 GORA R ERE PESSA Ty BN TasraRy Hrith IRETRSE fassage and
aligned withtBsensiret drpsingstpigsage comprises means for releasable fastening of at least one

plugging deyice lay I for. plugging, e st passage abave (he second passage e pligging device
comprises cor%_munlca ion Means for providing com urfica on\g‘fﬁroug the piug, where the
communicafi§f means is connected to communication interfaces provided on the upper side and lower

side of the plyoging device/esREGINGN,Lhe Jahand SA6d AUGYINAASK iSRS IR, cach have a

communication feeqlthrou @cqmprlsmg communication means, which will be explained in detail
£ 45 SNOWIL 1711

10further below, for provi mé' communication between their respective upper ends
Fig. 3 illustrates an embodiment of the upper device according to the invention of fig. 2;

Fig. 4 illustrates an embodiment of the lower device according to the invention of fig. 2; and
Fig. 5 is a simplified illustration of fig. 2.

It is now referred to fig. 2, where an embodiment of invention is illusirated. Fig. 2 illustrates
a horizontal Christmas tree of the same type as the prior art Christmas three shown in fig, 1.

A first, upper device 1a and a second, lower device 1b are forming a double safety barrier in
the horizontal Christmas tree.

As illustrated in fig. 2, a subsea control module (SCM) is connected to the upper end of the
first device la by means of a first connector 50. The first connector 30 is guided through a
feedthrough of a debris cap on the top of the Christmas tree. The subsea control module SCM
can be connected to a remote control station, for example a floating vessel, by means of
umbilicals. In systems without SCMs (e.g. Direct Hydraulic systems), the communication
may be directly to the vessel. The communication may also go via other communication hubs
subsea, e.g. a Subsea Router Module.

The horizontal Christmas tree comprises a central bore and a horizontal outlet extending
laterally from the central bore. A tubing hanger is locked into the central bore and connected
to a production tubing extending into the well. The tubing hanger comprises a first passage
axially aligned with the production tubing and a



and lower ends. Hence, the communication means in provided through the plugging device by means
of the communication feed-through. Moreover, the lower end of the fir 91 | &éfi’mig‘ ﬁonnected to the
upper end of%%zgégc%ﬁrﬁdggevice Ib by means of a secgnd connector 52. ﬁ tﬁ??ower gnd of the second
15device Ib, a first wireless communication device 54 is provided. Far down in the well it is provided a

downhole device 56, for example a sensor or tool, comprising a second wireless communication
device 58. The sEEORE RAFEISSECERAMEMAEDH Tevitke SB YRS tseI W e8& dBfmunication with
the first wireless edfamUitdinio nadengie 6 SapGFRsPaR (e aqlsasnilifasigrinie o fat i8¢ be described
in detail with refesbremndigicd. Ithébdevidedainp thpritespasphzg gty e 8vicswonpiasager plugging of a
well, as for example known from Norwegian patent No. 322829, which is hereby incorporated by
reference. The eiﬁ'fﬁ@Hf%%?%ﬁ&‘ﬁﬁﬁg‘@’i’ﬁgr&éﬁiﬁmicéaﬁgéa?féﬁtﬂ‘?rrﬂff’ﬁ’éhﬁ% HLEBEd i Hetail here.
It should bé notethrpraities pusenb i ErtieMHYCAHTCRRNHE HIBvEtIIe SHPIRIgYRIH Yevice 2,
several other typieofeptagginidadvicts candosidelapddavier tide efithopbugegedvitvention. The first
device la further samptisely.a communication feed-through 30 comprising communication means

through the plugging device 2, for providing communication 30from a first, upper end 3 of the plugging
device 2 to a secgE‘Ff’dﬁré‘%/\?@F‘éﬁ@ﬂ%‘ﬂ%‘ﬁ&@‘dﬂfﬁ%@li&’é ech havi 8BV R ther comprises
communication cEafi&cesed SOMRTESRECOTERHYE B ISR tBiFthitii CatfoRifdets Rrdtiah 30. The
communicition conthectoiswfoopnpridmarearsyoiceormbetirigalibetorprpentivatppentsdns of the
35communicatioari¢adxthrendyh Beénie afiecdypes: shtommancatipeededgimengh Wplugging
2009/067026PCTANR2E08100R42 11z dhemmaiivatitiidatideheanmector 40 of the upper end 3 of the first

device la is a connector adapted for connection to the end of the first connector 50.
Moreover, the lower end of the first device la is connected to the upper end of the

second device 1b by means of a second connector 52. In the lower end of the second
15 device 1b, a first wireless communication device 54 is provided.

Far down in the well it is provided a downhole device 56, for example a sensor or
tool, comprising a second wireless communication device 58. The second wireless
communication device 58 is provided for wireless communication with the first
wireless communication device 54.

20 First device la

The first device 1a will now be described in detail with reference to fig. 3. The
device 1a comprises a plugging device or plug 2 for plugging of a well, as for
example known from Norwegian patent No. 322829, which is hereby incorporated
by reference. The elements of the plugging device 2 will consequently not be

25 described in detail here. It should be noted that the present invention is not limited
to the above type of plugging device 2, several other types of plugging devices can
be adapted for use with the present invention. -

The first device 1a further comprises a communication feed-through 30 comprising
communication means through the plugging device 2, for providing communication

30 from a first, upper end 3 of the plugging device 2 to a second, lower end 4 of the
plugging device 2.

The first device 1a further comprises communication connectors 40 in the

respective ends of the communication feed-through 30. The communication

connectors 40 comprise means for connecting the communication means of the
35 communication feed-through 30 to other types of communication equipment.



The communication connector 40 of the lower end 4 of the first device la is a connector adapted for
connection to the u Bt%r end of the second connector 50. Since 5the seggggqgfq\é}cim?zyvill be inserted
cou

into the Christhas three before the first device la, the second connector be a rigid element

protruding downwardly from the lower end 4 of the firdt device la. Second device Ib  The second
device Ib will now be described in detail with reference to fig. 4. Like 10the first device Ib described
above, the secorideievieaybievinprsescapdfgintieiannss erdphrf theolishulsying 8 vell. Also the
second device |xcomgrsedapted famenmingtion fedblttndudthedictepsivigr @@mmunication means
through the plugging device 2, for providing communication from a first, upper end.3 of the plugging
device 2 to a se&ﬁoﬁqw&iﬁﬁ% SPRRECE SRIGGMRG ‘&é&ﬁ’é&“&‘.wﬁ%\%ﬁ‘ g ‘g&%ﬁﬁade\_/ice Ib further
comprises comnigARSEHRIPA8R1AS £65 ROURF SH P &Or SRR S Bhat tBF AYECEEHADATEh TRSns of the
communicdtion féedebrotghde thuildmimtaedting Snrbistreutheshpitse theddit deriednnecting
the communicatitn theassnd thersotonidricaidre fesdidrugin Ao csusing dgpesasf BUEeMmmMunication
equipment. The ganeanieationChrriestdevifeofdthe upper end 3 of the second device Ib is a connector
adapted for connection to the end of the second connector 52. The connection between this
communication cssaeddgviedhd the second connector 52 could for example be a type of prior art wet

mate connector. 25The c%rgmuniq%tioqiconr&fecgorcg%gg m%ﬁli?ggie‘{,i ngeérof Eh%s lcog%%gé/ice Ibisa
connector adapt Efc§?‘%:°c§lnn_eec‘:"tllcen to‘?’ﬁe%i\?’e eSS communi atjon gevice §ﬂﬁn tf ‘description above,
each of thé%irst AMESLARY G\ R EETAPEN AN RallS E%cr%‘r‘ﬁlf%‘élgﬁc} EORRELTDASPATR Toth their
respective ends.deViRonBl R duairesCl’ #&H be made in a batch production, and the needed
communication 30E3MNESRI ARG ESPTIST SARRR ARG Hed IR NS :BeaidinG P e
requirements for'the di erenPa pﬁcat ons. Alternative J e |r§t evice Ig.ls made wnthtthe second
connector 52 beiffJ HREY t8'1¢8 %\e/\?élf’ SR ARG n@@%‘@%oﬁal%vicgrlBr%vingléec?/vrﬁﬂlﬂfg?l}g{lwireless
device 54 being Fﬁ?é’a%"ﬁ%lﬁwﬁ 8%349“% plugging device 2 to a second, lower end 4 of the

15 plugging device 2.

Moreover, the second device 1b further comprises communication connectors 40 in
the respective ends of the communication means of the communication feed-through
30. The communication connectors 40 comprise means for connecting the
communication means of the communication feed-through 30 to other types of

20 communication equipment.

The communication connector 40 of the upper end 3 of the second device lbisa
connector adapted for connection to the end of the second connector 52. The
connection between this communication connector 40 and the second connector 52
could for example be a type of prior art wet mate connector.

25 The communication connector 40 of the lower end 4 of the second device lbisa
connector adapted for connection to the wireless communication device 54,

In the description above, each of the first and second devices 1a and 1b have
communication connectors 40 in both their respective ends. In this way, the devices
la, 1b can be made in a batch production, and the needed communication

30 connectors and other equipment can be connected to them according to the
requirements for the different applications. Alternatively, the first device 1a is made
with the second connector 52 being fixed to its lower end 4, and the second device
1b is made with the first wireless device 54 being fixed to its lower end 4.

In the description above, the communication means of the communication feed- -
35 through 30 comprises one or several electrical wires, for example enveloped in a
temperature- and pressure resisting material. The electric wires comprise for



In the description above, the communication means of the communication feed-35through 30
comprises one or several electrical wires, for example enveloped in a temperature- and pressure
resisting mateHar*tHE Eéctric wires comprise for WO 2009/067026PC%ﬁ%@Q&W@f@BﬁAZl 6 example
power cables for transferring electric energy (AC currént or DC current) from the SCM through the first
and second devices | a, Ib to the first wireless communication device 54 and signal cables for
transferring electeizopiameunicatblesigntienséeanm febrvitheSCY thfocemeefiRE sntedtond devices
la, Ib to the first SwinalesS@dninmupjcatiofi deamidesddnCinsecubnthp, ©ighafegouvidlesstransferred
between the SCNoaiitltheatlowahale devioestnviawisglesseankecigeland dhemmmiiarigation
feedthrough of thgdirst anshaeranardesisaslaand i Thedenpesadurerand pressyiad esisting material
can for exagiple GoIIRKSE WASHISRIAMIES Y MihepivassRinaarias saRmechisRiectric wires from
e Mah LotempYAUER AL E&%ﬁ%@&mm&Q%vrcws%cwm?ﬂaé@@yémle*asoqlea\ﬂﬁt%ﬁéa Ib should
function as a pressure arr{%rf1 |@eeigl%]muéusyﬁ? e ‘a@e&vmselsa Aléefgatlvely the

througeiﬁ

communication mean e communication comprises optic fibres for transferrlng

optical Communlq&meﬂﬂmlﬁeltaw& bidsadse Reinpssibleianiayide dhadirt anhasegnddevices la, Ib
with a power supply, it Jrﬁa‘e{eﬁ WARY I RENETHR, e tifelRSS LomaMRICalian HeKies, for signal
amplifiers, gfc. Inyg éergé?}r rQs ﬁl’.r‘é];etﬂ&tm &c%';‘%%%%%}ﬁfv?&lsaf‘hQ%&?a@e higre, the

communication C (F[’S ower e t e first d eVICG com U(PIC&'[IOI‘] connector
ne 10 res ure rier in the w evices

of the upper end the second SVICE b can comprise SHoieh He\ﬁ%m% or transferring an optical

communication signahasghtsionahaiwesn thefiisrandserand devceslamriia 30

comprises optic fibres for transferring optical communication signals. It would also
be possible to provide the first and second devices la, 1b with a power supply unit,

15 for supplying power to the wireless communication device, for signal amplifiers,
ete.

In yet another embodiment, the second connector 52 can be omitted. Here, the
communication connector 40 of the lower end of the first device 1a and the
communication connector of the upper end of the second device 1b can comprise a

20 lens device for transferring an optical communication signal as light signals
between the first and second devices la and Ib.

There are several ofher alternative embodiments of the present invention. For

example, it would be possible to use communication methods based on inductive

fields, electromagnetic pulse/vibration, piezo-electric pulse/vibration, infrared light
25 ete.

1t should be noted that the present invention is not limited to the type of plugging
device described and shown in the drawings, it would be possible to use the present
invention with several other types of plugs.

In the example above, the lower end of the second device 1b, a first wireless

30 communication device 54 is provided. However, several types of equipment can be
provided here, for example an instrument for monitoring pressure, temperature,
erosion, or other type of parameters that are considered relevant for the subsea
production process.

Moreover, the communication means of the communication feed-through can
35 comprise an electrical communication wire for transferring electrical energy only.
In this case, the lower end of the second device 1b can be connected to equipment



There are several other alternative embodiments of the present invention. For example, it would be
possible to use coﬂrgrpu,]r(}i%ation methods based on inductive fields, eIectr%g}gg%%%i/%o%g?e/vibration,
piezo-electric%ﬂl%e/"v‘l’gra)tlon, infrared light 25etc. It should be noted thaf the present invention is not
limited to the type of plugging device described and shown in the drawings, it would be possible to use
the present invention with several other types of plugs. In the example above, the lower end of the
second device Ihat fiestdoiersssBDevierpumibaterhde ey SRV LR HEWEENSBYEFal types of
equipment can bleqrediniaticrerdl. for example an instrument for monitoring pressure, temperature,
erosion, or other type of parameters that are considered relevant for the subsea production process.
Moreover, the cé&ﬁ?&%ﬁ%ﬁﬁ&ﬁqﬁéﬁ’ﬁ’g%eﬂfet%ﬁﬂ?fﬂ?ﬁ%’éﬁﬁﬂﬂ’?&"tﬂiﬂl?faﬁ%m‘f@%?%omprise an electrical
communication WiraTsmieatieferrgeieciriesfariBegponival ariieandic T BRielBeof the second
device Ib can bedomretetbto equipment WO 2009/067026PCT/NO2008/000421 7 that needs
electrical power supply, such as power pumps or other power consumers Iocatiad in the well. In an
alternative emboREHE BT CERbh FEBBEH SIEGR 86%@%%‘33" OV D RRRIATHB T ieans for
 transferring cherHie4PBR By QRASRCTIENE through the Sdevice la, Ib. Moreover, the invention could
comprise signal amplifiers, power supplying units in the form of batteries etc. 8



CLAIMS 1. Subsea horizontal Christmas tree, where the Christmas tree comprises a central bore and
a horizontal outlet extending laterally from the central bore, and a tubing hanger locked into the central
bore and connected to a production tubing extending 5into the well, the tubing hanger comprising a
first passage axially aligned with the production tubing %nd a second passage extending laterally from
the first passage and aligned with the outlet, where the first passage comprises means for releasable
fastening of at least one plugging device for plugging the first passage above the second passage,
characterized e plugging device comprises 10electrical or optical communication means for
providing electrical or optical communication through the plug, where the electrical or optical
communication '@@Qﬁ%&%ﬁﬁ%ﬁ%%ﬁ%ﬁ?ﬁﬁ&%ﬁﬁﬁ?@é@@ﬁ%ﬂga %%n%ﬁgsuepspaeg%rllgg}and lower
~ side of the plubginguévideriopéetivatict epteadinptaitasrioritanc Rifstemisal o5 c8fmE I @aim 1,
wherein the 15copsnusitadonineans«cemphisasand eleatkicaldommmunibatiomwire figraxaerstergng
electrioal energy g aiagigahsianaishiahah thingeidio a% By basa hotzanig| diyisimaniiiae
according to claim,1, wherein the communicati ] A r rring
optical signals%?ghlaﬂ%e%é%gl 64°80 %gg%é%%%%%%%%%rs%?%? tll.%)g %%%lg)ﬂg?frg?g gl%l%r%f@ :
wherein the coifhaREab bt %&ﬁrﬁﬁi@ﬁﬁ%%@%gﬁfﬂgﬁ%? f %3?5 €
communicatioriasigning, efedtiorsaopettiaeiim daidstdhrsRyasin e SO CanPeRcads dignals,
piezo-electric GeByRERiSAHEBL, Sidnalsaar tathertypes ar chmmiunidatiph sideaise 26mBisbsea horizontal
Christmag recAEaerCing: B A8l riBEIRIA G SAmRUICHoR paRRRLaVElesifuaugh the
ugging device by means.of a.com ication -throu r es - perature
Pesisting mateﬁg%g?uﬁlrlgéé?%n of reﬁ%%?r?r;ulﬁiiﬁ%ﬁ%%%%&%% Sﬂg%ticgg ﬁ}gﬁ{z%ur@ IaIgélipﬁfrinstmas tree
according to cIRIFHIS ISR BSESPresSORBISHH ARARIBETHR S r%rscfé'fﬁl@drﬂﬁtg}?aﬁleg?ﬁﬁﬁ%g ass,
ceramics etc. hvBubsda dblizopitet Sheistevasetrespaetiseding to claim 1, where the device comprises
communication connectors in the respective ends of the communication feed-through for connection to

other communitativhseghipnrental Chgisgupsérchorcidagcardamad e s ififg to claim 7, where
the comppunicaiignn3heeatiestarsape uptise; seweh miateralettricahconnagtionyire for transferring

electrical energy or electrical signals through the device.

3. Subsea horizontal Christmas tree according to claim 1, wherein the
communication means comprises an optical fiber for transferring optical signals
through the device.

20 4. Subsea horizontal Christmas tree according fo claim 1, wherein the
communication means comprises communication means for transferring infrared
communication signals, electromagnetic communication signals, infrared
communication signals, piezo-electric communication signals or other types or
communication signals.

25 5. Subsea horizontal Christmas tree according to claim 1, wherein the
communication means in provided through the plugging device by means of a
communication feed-through comprising a pressure- and/temperature resisting
material for protection of the communication means.

6. Subsea horizontal Christmas tree according to claim 35, where the pressure-
30 and/temperature resisting material comprises glass, ceramics etc.

7. Subsea horizontal Christmas tree according to claim 1, where the device
comprises communication connectors in the respective ends of the communication
feed-through for connection to other communication equipment.

8. Subsea horizontal Christmas tree according to claim 7, where the communication
35 connectors comprise a wet mate electrical connection.



Prinﬁqgﬁg@/}g/?&/égdg. aep, mo CLMSPAMQ@g@g‘%gAS T 4/ tp:itt 101 NOZOO%@B&@BE{?&& a
{ ccovdi clam
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whérein it comprises a power supply unit. 10. Subsea horizonfat CRRAIHELE8S mﬂgsf@gla?rﬂof,

wherein it comprises a signal amplifying unit.
9

9. Subsea horizontal Christmas tree according to claim 1, wherein it comprises 2
power supply unit.

10. Subsea horizontal Christmas tree according to claim 1, wherein it comprises a
signal amplifying unit.
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