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SUBSEA HORI ZONTAL CHRI STMAS TREE FI ELD OF THE
| NVENTI ON The present invention relates to a subsea

waRbae0tal Christmas tree conprising a pl uggim@rNeYios8oo421

conpri sing communi cati on neans for downhol e

conmuni cati on. BACKGROUND CF TAE INVENTION QI field
production systens normally feature controls and
nmonitoring devices in the well, at the Christmas tree

S N TS PR St o et

such as sensors, actuators, etc, and the other parts

of 11t of ThHrelNVBNadost i on system The conmmuni cati on
bet ween t he downhol e devi ces and access poi nts outside

UPRe ﬁk’séﬁttlmtwrﬁ%ld@s fooégﬁ.‘gbgﬁé’lhgil%xﬁap@fnflgm%e\é'c%mprlsmg a
p&&&&l&% %ﬁ{ l‘ieL&Sf C?Iﬁgluélé(‘g]%lﬁa m%nsv%e%gwﬁl%lfz fgmmunication.

tree, the productlon tubing is hung off and the tubing

hBRAGHK GROVINDISF eﬁH?}ﬂNVEqu@tN cal and

hydraul 1 ¢/ chem cal coupl ers between the tubing hanger

a@ﬁf %Wgr%ﬁké&ﬂrg}%tél{lg ]:b 15); ﬂ:ﬁtu%” gﬁﬁ?ﬁ%nhrf&l$rbngpdeV1ces in the

ers ( ng
tUeHe%tEE)ﬁ:rli‘é’éf‘B‘i‘%tr%? amﬁét @e@&é@%ﬂmrgcwv@r silit%t  t he

Christmas tree. Fromthese access points in a subsea
sYBerens ameed Ermammnericaidon befwesa ths dpwnholg ggyicss, such as sensors,
sysu£iors, ¢, and ke dtheppirdstiae Gilfieldprddadtibe systéiy) Thie a

t %@rﬂh&hﬂ:ﬁﬂh %@m&:‘f’l th@ QB{Nﬁﬁl)lefdeQﬁ{é ’anB %ﬁ@% ?B%t? bQﬂsﬁﬁ the

e communi Cg I on_ syst
4

i hhEstmasdreg i fodayenqramally par 0!5‘1“8@1 36 FRgGH paawgﬁa;}he annulus
chetivaen theeprp dpatseagbing ot thietcarmg. Adtheo€hustaragactepthe production

SHPEEYAUTEATE (i el o yogaciie
PRy drh e B OBl S e dopa Mgy qldne Christmas tree. In
pﬁmc@hmtmns tngbi grgnmPhiggidmis e vibles, eptecalifibarsiand piping to new

OkdrireBlods B thd4etdsQPomiits bRIEnal At EHWM@%@ttﬂe@andxhthé@e access
durlg the |nstallaﬁmecogpase t.o |de {

i RIS oahsugﬁ%a %yst m am%mcatlon 3 e over ﬁ sl %(%stem typically

rin on
t ® @S@bﬁeeé?qmm %@d%ﬁ%@M).vsa)rrath Wabﬁﬁbl%ﬁmlﬁ?{:} fyfers, h@ses and
. dhys @@Whhdéle @eftnundeshadystimi goiobgstd duésotst iheffere with the
0 r N
a{rdéer Qf‘}gjré))g(g@tl(}(ﬁﬂﬂ) 3@%&? (ﬁg?ﬁnﬁg%ﬁ&aﬂl%ggé gutdl?\‘ﬂa t be changed
a<r yeppijed Fllé]{lg@ thehhfq ug gxpensive and complex operatlons These

operations involve retrieval of the Chr1stmas 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
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.

W09963202 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.
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pl uggi ng device i s known from Norwegi an patent 322829.
W0963202 descri bes a nethod and arrangenent for

WOBNHHEM2ANg reservoir paraneters in subsea welpsr/NOZ08/000421

6478086 describes a nmethod for 5plugging wells, where
comuni cation is provided between a sensor prOV|ded

under a seal down in the well and a connection part.

OFbe objeet sfethk itvVentioalib to prdvidd edubwet hoaizomap€habines tree
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provid bSea. hori.zont dstmas tree c
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downlioting endmentrdadn ihonizonfal thep Noieduer, phssigivbntion proyides the
f B8ssRATIRL Bhs Rt i€ B8R doWnHIRNEdnRbisNSctaiidrs MY foRls.

in horizontal trees. Mbreover, the invention provi des

the possibility for easy retroflt of new downhol e
sBUMMARVMORBHE N ARN TION s. SUMVARY OF THE | NVENTI ON
The present invention relates to a subsea hori zont al

Chihe¢ ptaserst ihvasionwiebites tohresulisea homamtalr Eleritonaptiesewhere the

C@Hltlgt?r{ tffyeeco%ﬂ)‘#ls@s Egﬁh%gl{ﬁ&lé ragHtalh%tnz%ﬁfa? Bgﬂlé‘tgextendmg laterally
LSl Pl et e L DO G0 8 O NG, TR0

pmmmmtedan atpubduvgiogstubimgi exgeridmintd ghevetll, the liebinghianger
h@d}ﬂﬁﬁslﬁg a’mrgtSpa@ga@ afmm;t ang@%ia\gﬂh d ploldct@on Whd B second

| Bards oo Bl Ep e cRT AR B YRR fcer, where
oilie| first paghegeecommrisep mganp :i@rs@gb@S@lzlpréﬂst@egg ®é ahleasine plugging

r @dvees iliptudeang €Y Mgt phssage hBast theBecdiduggbayg, devi ce
fa{ar&!tgrqgal nig tB h£ ?[%1@%3?@9? ?Iﬁgy&fs &‘la‘nrﬁ&ﬁgggon means for

, ar act er
cEﬁ?ﬁf lgggowﬂwmﬂ@atthmghémgl%w ff‘okhiedaOﬁgnumcatlon means is
caymugotiedad icomniuni@itigin ihteefapksiprovideelr @n thieeipper side and lower side of
e S tlwsel onnected to conmuni cation
L S

provi he upper side and | ower side
e t
{] zi \?Q!:P&gthg %‘%%YIOS%%%E}Em?%%% nééna?]llseg%sg&rﬁ]?x@see% anoJIectrlcal
S BRI LA1IOR FHSAART ERNPIGH NG Flecrisal pReggy 08 gﬁacmfal signals through
ethecleviceal energy or electrical signals through the
device. In an aspect of the invention, the
chnnaipeat ¢ fthe MfRvanRs of OterdodfBusdibatd@t ineans ddmtisesan optical fiber

t ERRShEFHiRg ofRLd Sfnafl @PAlh hbldRYER. the device.

In an aspect 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 or communication signals.

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

In an aspect of the invention, the device comprises communication connectors in the
respective ends of the communication feed-through for connection to other
communication equipment.
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In an aspect of the invention, the comrunication neans
conpri ses communi cation neans for transferring

woO nby/eg7egs communi cati on signal s, el ectromagnetRE@I/NO2008/000421

comuni cation signals, infrareg communi cation signals,

pi ezo-el ectric comuni cation signals or other types or
comruni cation signals. In an aspect of the invention,

t nearcaaprtine fotht iioventieanthei conpnmicatéch ¢dmeowins té@prise a wet mate

p&H&&'ﬂQxﬁﬁ%E&@hby means of a communication
eed-through conprising a pressureand/ tenperature

rﬁlsdrﬁéépg& Jﬁh@rﬁ@émmﬂrlt F&E&‘p?ﬁéé é’po%r &%}ﬁ;l& Qpuni cation
neans n an I nven e pressure-
ol PR M ST P PTG
the |nvent|on the devi ce conprises conmuni cati on

qggmqugDm)Egcminnggpective ends of the conmunicati on
feed-through for connection to other conmunication

eQUNRTENSwing, 3R efbRafher fttllﬂae JeB%RNh I Giont \pﬁl be described with
co n|cat h connect or.s conptise a wet mat
et GSHﬂ@E?f%ﬁ"?ﬁggﬂBE%pect of the |nvent|on

|t co ri ses a power unit, In an aspect of t he

i Figehilbtirates a peApRLt grﬂ%% geral thrippMBging gleyifierin a horizontal
DER¢thiaD tleESCRI PTION I n the fol |l owi ng, an enbodi nent

of the present invention will be described with

I Eige? eleRradies dhembodinteaedf theawkiegsacoohdihg to Ehcgtnvéntlen ina
'thH&h&QEﬁée%s@Bb&ﬁ1§F%Cﬁ$r'St”as tree with a plugging

device I n a horizonta stmas tree; Fig. 2

| ust. a f t rdi
t 1§ ?n@%tﬁ I?%snﬁ} %Hgg%ﬁr@%[]%)f e l{pﬁgr 89!\?' Eg c%%&%l ortge th/fntlon of
Fﬁ@wzs illustrates an enbodlnent of the upper deV|ce
according to the invention of fig. 2; Fig. 4
i Figud iHegteesoan embedimenhof tie lower floviee ageariling to the invention of
aﬁngdmﬂg to the invention of fig. 2; and Fig. 5is a

simplified illustration of fig. 2. It Is now referred
tpi f 5Gs a 4im Pﬁ'ﬁécﬁﬂﬁﬁtrﬁﬁ&@@f ng. of invention is
ustrate .2 e

It is 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
three shown in fig. 1.

A first, upper device la 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 1a by means of a first connector 50. The first connector 50 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, €.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
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illustrates a horizontal Christmas tree of the sane
type as the prior art Christmas three shown in fig. 1.

wdaedobH&hze upper device la and a second, |ower geyNof08000421

are formng a double safety bagrier in the horizontal
Christmas tree. As illustrated in fig. 2, a subsea
control nodule (SCM is connected to the upper end of

t deeohd pagsageviending lbyratbafromahe dirfti passagecmdedigned Sdth the

Theidtl T éﬁfsQ H&G Qeoﬁi r1's§s &ea&eﬁrmwﬁm Paste%ﬁfg @mqgﬁt one
o |

Chris tree.
sreﬁﬂgglalgé{?mqeoha T s e ewace.
control station, for exanple a f| oating vessel

b BlUSEINgASVIGEcAmaprises copaREHEatgN HEARS fsc:ngm(lém@ communication
Dlhrmgh thiy ghil ey Iwhers Wit enshipnichiore nmaummectedmy cbmmunication

dfn"t&ﬁtcleg FRid oy BRSE m@ ot W@a ﬁé& b ﬂlémgg n$Qedfte

vi a- ot hef conmuni catl hubs s s€a
RGPS VRYdul e. The hor| zontal Chri st mas tree conpri ses
a _central bore and a hori zont al outI et extendi ng

| Bhefiggt p)d spemdiuegiag dexices del b rehlgiveg q%g%wcwéon
| feedehdought contigrésicg ndmalunixationanchns pwhehtved] boewplained in detail

Dfu?@x%%él% thb[!)I%glCﬁl)l(é eoe bR idaB0R b%h@eéﬂedhlerr r&}?ech‘v'@h r ends
hanger I rst Bassagﬁ axl a (i&%gtﬁ |

t PN(% SE si e?%f}??gc%@ qeag H“ﬁﬂﬁ%ghé@vé o lf%l e plugging

| detveceaby ehnood theeommuenicataystegd-throaghl | gned with the

outlet. The first passage conprises neans for
r Mloeasah) the 1@s¢ramidng thé fimit desastlaoneophenyed tigthderwppeeend of the

| @cohd dEAke RbW %&let(;f% Jekbid cAARe RS 22BPMR ToRRr 88F 8P the second
ssag devi.ce. coppr i conmu |cat|on

e i o et it Tens BN Caior S T D S OP KB g

where the communj cation means is connected

R ay the el hit & provadeds doweale dRVicRe Oy xamplg.a sensor or
atod 1, | cowsprrisgrighe safontl ivarqdbssgmimpudeatiaededsp 81t Thebgcond wireless

Theinhuhhtisn geﬁ@@ 8RYs E*d’l}g&d"ﬁ)r dEM1ER TohfmudiRaGSE WithAUE first
ni cati on feedt Conprl Si ng conmmuni cat i on

a co
%Hﬁggﬁﬂpﬁwnwaflf’nlﬁlg"@f ained in detail further

bel ow, for providi ng comruni cati on between their
r pper ends and | ower ends. Hence, the
conmuni catjon nmeans in provided through the

pl uggi ng
dElg Bestidgvigedagvidinaw be desarihsd dadetsil w@bdeﬁerﬁrwsgﬁ fig.'3. The
Mbsveer/ Ba corhprésdsavsingging delidehe plug 2 tfodphiggimgl @f d well, as for

C%‘ﬁﬁﬁ& RoWR i N&Qgéiaﬁrbqtéﬁft I\foh§22829, which is hereby incorporated
by reference. The elements of the plugging device 2 will consequently not be
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
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
communication feed-through 30 to other types of communication equipment.
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second device Ib by nmeans of a second connector 52. In
the I ower end of the second device Ib, a first

wWoRMehe®s comuni cati on device 54 is provided. pEENOLDBM00421

inthe well it is provided a dgwnhol e device 56, for
exanpl e a sensor or tool, conprising a second w reless
comruni cati on device 58. The second w rel ess
cBmtomhoahicanodevhoet&@di( of theapipdeend dof vha Bisedsvice la is a
COMRUEOE aliARPd Yirl ddnhB&idH foSthe Whil Bl SRS A0 BORMCER JPN
device 54. 'First device la The first device la wll
r_ll_'ﬁ% g&nﬁiﬁﬁ%ahgﬁ QOhﬁ]ecg@rtéﬂj J)f etlgw&egrc?ff £0¢hd ﬂrsft :dgvic laisa

e device la conprises a plugging device or plug .
fMngeten gilarjed forLonaegtionse the UDRSGEHS %fl tEﬁ 5P cppector 50. Since
Nbe seginindgyatecs wiNd be JX2828 intefthe IChrstrhasr thioge before the first device

| L RPURBhELoRYe & /T EME be hNEei8l PRt HrOrudilE downwardly from
P ugg%gg Qﬁ%lgﬁlz mgll.coTsequently not be descri bed
i e e pb the HrsEANifg 15e noted that the present
invention is not limted to the above type of plugging

dgvi ral other types of plugging devices can
be adapted for use with the present invention. The )
fThessecgadidewice d biwilk sy be dagnribeddn detadhyrithirefseenss to fig. 4. Like
Iie ‘fﬁ“@‘”@f‘lz&@ﬁm hboveg tlwmpg@i @lat/iicenbmbmﬁis_bh a@lgdying

. Hg? . rovi di ng conmuni cati on

fr§%1a f Pg?, Eéggéné%%égagp'the pl uggi ng device 2 to
a n I (- 4 of .th I i-ng.deyi . .
P RERG Serond Wi IR uriss g oIS e KsHinfoueh™D comrising

comeERisRgon mepns traughthsqdugging dgyise g fenproviding communication
coomLanfitsat upper Eed d-of ioplglag . debie T anmsedonds losver end 4 of the

gﬁﬁﬁﬁﬁ%Qk%k%QZconprise nmeans for connecting the
0 nPcat i on means of the communication feed-through

to .ot S [ ' [ X .
A shanRLARE stoBE elloc I AL BB SRR Rl copcetors 40 in
fthe sespgely ¢ andsxofj the gomanmaration mepstafdhe spmevwriration dged-through
t30.tThe conthmohichtien EdrnettocOANeoinprisdtheans éor connecting the
C(%H?dﬂf&ﬁ@fibl? H}CQHQ BEHe YonfHufbad P rdeaV fou%ﬂqi ﬁoq{théJkgReS of

evice lais a T or [

first connector adapte connect

t @IIRBNIGAIRR CEHBMSPLt he second connector 50. Since the
second device Ib will be inserted into the Christms )

t Freeopaugcatipn sonpgeter Hhof the upger eHb3 ob thsntecend devicp b is a
Sfbnoectod abgpted forgiotinedtemetotthp end o dheng: codndwemredtor 32 ditne

tQenkOYE b&Bed 18 bR fondNhE&o! 80 and the second connector 52

could for example be a type of prior art wet mate connector.

The communication connector 40 of the lower end 4 of the second device 1b is a
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
connectors and other equipment can be connected to them according to the
requirements for the different applications. Alternatively, the first device la 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-
through 30 comprises one or several electrical wires, for example enveloped in a
temperature- and pressure resisting material. The electric wires comprise for
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Second device Ib The second device Ib will now be
described in detail wth reference to fig. 4. Like the

w0 2008b67dgvi ce | b descri bed above, the second devi/R62008000421

conprises a plugging device or plug 2 for plugging of

a well. Also the second device 1b conprises a

comruni cati on feed-through 30 conprising conmuni cati on
neainsple poaeg bablbefqalttipgifarting elkicate énergp(AQraviesit ogDC current)
Cﬁmﬂ"ﬂ% “S@A\VIQHOLEQ '{'Flé"‘ﬁ{ét 5l se eJev%g 1%, W; td %rst wireless

pl uggl ng device 2 to 3 ggéﬁn " I?mer e§9.4 of the .
p?ﬂ%%iuﬂtfaﬂg'@/ deyice 54a0d s cablgs, adranstergag elestiig communication
f sigbdleto endrfonsths S(Ovirthrniught the irstamdesec@rdsdedicdsnl &, b to the first
I @RRSS byBnRnedsitish cfeb?ce%ﬂb&%&hﬂ?, JIBR1S cOhldiRaransferred
Bt B sl %@ﬁ@ H;J %p‘?gg gé’v-- §‘§ AR Iess Eonpettion and the

c BTWEER Bt FiA08 RIS LEVigs S & S RnEHEICRY ST

cermuphisatipw feeddlarnuglo T theeficsd andi pecoad idemicee éa-andrlbugh

30 to other types of conmunication equi pnment. The
c Ohertempeadtuon andpnessuor re4B3tiof mdterialppefoeeindplefcottipeise glass,

seGamttsdR\diesd t#ﬁesi Sf BacPRARASIRbteBORR Bl O Wvife TRSA thRigh
to the .end of

e S nd connectqr 52.. The, cqnnecti on
SRS TR o8 PEoSASA LN SO T AL AP BRNOIS Tk ARG Egiean e 10
cehoudd functisn ag @ piressioy basxighpl teprayausugppluggingr deyncesr does.
wet mate connector. The conmuni cati on connector 40 of
t Atetmatieelyetie conohunicetise owaus detheconirhunisataorc feedgbramgh 30

i ﬁscész)@ﬁfqmt?&efaélt%sfe@rihg %pmal%mrﬁﬁmafm{iﬁaan?m V\{ould also
Vi ce. n the cripfion ahove, each o e firs .
BPeSlnle b FELS TSRl 1 OnE 08 e Rttty g o sSbply uni
ctonsupplyimg proverrio e Witehesis comarpventionadeyings fon signajagnplifiers,
Wy, the devices la, Ib can be made in a batch

production, and the needed communi cati on connectors

afitly QtalBthe £ BMbBARIN CAR sBEfdOsUMREE R 5 @ah BEHnAREAI WéRTthe

to the reguirenments for.the differe | icatipns.

o RaieRtth STt hiTo kiRl Sitbe HRBAGRG g the

seyomanisetior conrecsy afdhayppinand afdhe secondwievicend epn comprise a

anrds dbeics Esanchsi@Ying@nl dptical e@aRunichtion Bignhi asSlight signals

UhLELED AR 660 B RRIAY L dn Gyl LS | Ower end 4. T

t he 'description é%ove, the conmuni cati on nmeans of the

C ni cation feedthrough 3Q ¢ ris one or, .several

o PR A Vel oL RS USSR, bR ST st iBFARIR. For
example, it would be possible to use communication methods based on inductive
fields, electromagnetic pulse/vibration, piezo-electric pulse/vibration, infrared light

etc.

It 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
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
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



tenperature- and pressure resisting material. The
electric wres conprise forexanple power cables for

wao b@paé®es i ng el ectric energy (AC current or DReT/NO2008/000421
current) fromthe SCM through the first and second
devices la, Ib to the first wirel ess conmunication
device 54 and signal cables for transferring electric
abatioeds aldcaticat ipghat suppdy,asudh fas poweh pumBhot btleu gbweheonsumers
fibbstd ahthesgegnd devices la, Ib to the first wireless
connunlcatlon devi ce 54. Consequently, signals could

38 A ANSLAN U RRINERN b Corith RAfh e AMBNA! Codifiticse
Vi WM T eless  conrnec

feoBHTBRISRTEPN BTeanh fortransterng chenisal o Bysraalc ﬂaldaﬂlaowgﬁl. the
Tdwideelmyabat ure- and pressure resisting material can

for exanple conprise glass, ceram cs or other types of
NAbRIdval, Thé thhabe ebuldi®nirietsidral whiptisietd, powiehsupplging units in

dﬁ??b5?§ﬁ5%%ﬂ%% RLessures that may occur in downhol e

evices la, Ib should function as a
pressure barrier in the way usual pluggi ng devices 2
does. Alternatively, the conmunication nmeans of the
comuni cation feed-through 30 conprises optic fibres
for transferring optical comunication signals. It
woul d al so be possible to provide the first and second
devices la, Ib with a power supply unit, for supplying
power to the wi rel ess comunication device, for signa
amplifiers, etc. In yet another enbodi nent, the second
connector 52 can be omtted. Here, the conmunication
connector 40 of the lower end of the first device la
and the comuni cati on connector of the upper end of
the second device Ib can conprise a |l ens device for
transferring an optical communication signal as |ight
signals between the first and second devices |la and
Ib. There are several other alternative enbodi nents of
the present invention. For exanple, it would be
possible to use conmmuni cati on net hods based on
i nductive fields, electromagnetic pul se/vibration,
pi ezo-el ectric pulse/vibration, infrared light etc. It
shoul d be noted that the present invention is not
limted 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.



10

15

20

25

30 .

35

In the exanpl e above, the |ower end of the second
device Ib, a first wireless conmuni cati on device 54 is

weoe@viosmes However, several types of equi pnment PCENOR®S/000421

provi ded here, for exanple an instrument for

noni toring pressure, tenperature, erosion, or other

type of paraneters that are considered rel evant for

t he subsea production process. Mreover, the

C ication nmeans of the communication feed-through
ﬂgigkbrise an el ectrical conmmunication wire for

transferrlng el ectrical ener onl In this case,
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the first passage above: the second passa é80) c ha
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cat1on nmeans is connected to comuni cation
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communication signals.

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 treeaccording to claim 5, where the pressure-
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
connectors comprise a wet mate electrical connection.



el ectrical energy or electrical signals through the
devi ce. 3. Subsea horizontal Christmas tree according

wda mosb@nip 1, wherein the comruni cati on nmeans qQ@PKOH0§000421
an optical fiber for transferring optical signals
t hrough the device. 4. Subsea Rori zontal Chri st mas
tree according to claim1l1, wherein the conmunication
NG a3 sEL ABYi LR S| CRRTTHIA Q&%'a‘é@oﬂi{ﬁ?%“ﬁ) d188m 17 RREFSH §tl Rghprises a
infrared co nication signals, electromgnetic
cBMMUnUeBY YH si gnal s, infrared conmmunication signals,

pi ezo-el ectric co ni cati on signals qQr. other types or .
e bo AP T Smas ireg dseuT NPT M W epRelb frpgmprises a
t sigralangdifgimgourtio cl ai m 1, wherein the conmuni cation
means in provided through the plugging device by neans
of a communi cation feed-through conprising a pressure-
and/tenperature resisting material for protection of

t he communi cation nmeans. 6. Subsea hori zont al
Christmas treeaccording to claimb5, where the
pressureand/ tenperature resisting material conprises
gl ass, ceramcs etc. 7. Subsea horizontal Christmas
tree according to claim1l, where the device conprises
conmuni cati on connectors in the respective ends of the
comruni cati on feed-through for connection to other
comuni cati on equi pnent. 8. Subsea hori zont al
Christmas tree according to claim7, where the

conmuni cati on connectors conprise a wet nmate

el ectrical connection.9. Subsea horizontal Christmas
tree according to claiml1l, wherein it conprises a
power supply unit. 10. Subsea horizontal Christnmas
tree according to claim1l, wherein it conprises a
signal anplifying unit.



