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WD 2009/ 067026PCT/ NO2008/ 000421 1 SUBSEA HORI ZONTAL
CHRI STMAS TREE FI ELD OF THE | NVENTI ON The present

wo neebéto rel ates to a subsea hori zontal ChristHRE62008/000421

tree conprising a plugging devilce conpri si ng
comuni cati on neans for downhole communi cation. 5
BACKGROUND OF THE I NVENTION G | field production
systens normal ly feature controls and nonitoring

o uPoER HORPENFOL GARISPRAT TREETS 150 Moedfor -

conmmuni cati on between t he downhol e devi ces, such as

SEIEI ©F TRV VENTIONC, and the other parts of the
oi [ field production system The 10communi cati on

DEhUBRRAEARIIRIRORY SRR AR ARESCHRART SrRUoRHRing a
tnmas tree .l s t oda nor na er Orne
L Blbecibe m%sm%cmaléwwf%é&@%ﬂovﬁ%o e Cothmunication.

production tub| ng and the casing. At the Christnmas
tB%%KGﬁ@[HﬁB@P‘I‘}B@INVEM@IOI@ hung of f and the tubing

hanger contains electric, optical and

LSBT SO, LS8 4 0,090 s

I stnas t
cORHuHitha hsistmas Geeand;pf the hydicaehon rereiying éﬁﬁl% pi g
to new connectors at the access points external at the
Chherstisragieed & commpnichidan befiess shgdpywpkole gleyices,syeh as sensors,
sy&hﬁﬁts efg aﬁ@nhmmheﬁpamoﬁtthetohleiewgfmubus@@ystah The

(ﬁ‘hﬁlﬁhwﬁﬂ Lv?’eetnothé1 d%ﬁ d%gﬂ;eg %h Igggé;g ﬁ%ts}’deathe

|t|ona , |ca ?SGS
Thhestmamirs) ‘é LAY RASIR v.p&ﬁfogvg éfm ¢ tplpla'aég t%?nnulus

i bdterete the pvioddhctidretiding avidethealasipgodtitha Chriftaras tesedthegproduction
C%h?g i3 Hﬁ@%fpé‘ﬁ'@ ﬁﬁ%blﬂ%‘*ﬁan br Maﬁ@%l&ﬁ'l& RafgSichar

iTed ddrin

Taule R spEr e %fﬁéet“ﬁ?@s% E%P%“P%B%%tﬁnﬁéﬁ? (Eritinas tree. In

r &ter(imma@treemrmhun@amwt vie@ahbles, ¢ptimal fihers and piping to new
PESHHEETOr OB thieRicBks thmggkt@alacﬂavme@h@gtﬁ]aym@ Ffom these access

abinkin s SRk e, B RO ER IR El gl b3 Wem ypicalty

O Ao Conirad Sivdtt SN G el Hos, bl grs, hoses and
Phipse. tThiPpdeOwhliisle rdSBfrﬁ.’mﬂﬂdSaft’ﬁim&ﬁyfstdnS ol @bus deswhatdnleifoge with the

°Tnté#ﬂ§|| ISr%HH (ﬁ'f Bo 8 1n§ﬁ¥ﬂsg'$5ﬁ9%#gghﬂg nga%vﬂo‘f%% changed

for ol nown

gk Aepaed Auripg h eekt |fée 6 Suithouh ChpeTsie ik %ﬂmﬁﬁf PReratgns. These
t opgatiass invblystreateyd]l ofithkiCGhristmaree and h opthegerodyction tubing.
device i s known from Norwegi an patent 322829.

3PMRR AR Zcdase nbdibin «lfiedd posturridn 3y stamgeneid ploduction tubing

gqlgﬂélﬁ%g‘ gg%t%??lg(ge%’ ngseggﬁmggfén &a?gﬁﬁ%o}qﬁhh% vﬁﬂlgéé and during

witongihase t‘bPWﬂ‘ife'a‘Obee?%@ﬁe%t isalriig apf 663 fgpt the
utetigrorarysweell acssr i n the well and a connection part.
Over the seal the well is filled with a tenperable,
| Benoral gaggiaptdevices 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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WD 2009/ 067026PCT/ NO2008/ 000421 2 The obj ect of the
invention is to provide a subsea horizontal Christmas

WO 2@e0€00r i Si ng a pl uggi ng devi ce conpri si Nng PCT/NO2008/000421
conmuni cati on nmeans for downhol,e conmuni cation, which
provi des possibilities for permanent well access for
nmonitoring and control in horizontal trees. Moreover,
t ’lihee bhj\ﬁendsﬁ tha ipvemviodas td e vaios suliseh hbyizémwnl €hgytmas tree

1é1¥1 fol m%@lcg PR &)mﬁ’lﬁﬁlléﬁ‘ttl&{ the@Rd drQRlwhhole
e e o

q{ﬁé s? |nvent|q¥ reIatF
t %Orﬁméll}b’é@an hore cPﬁ?‘QF’eScB?ﬁsé g5 (g hiaecess for
Omongonmg and eente@riphiosigental trees. Morebwere thenidvention provides the
hﬁ’@sﬂﬁﬁtﬁor Qhkyl RroiX be AN UD v io®d dnlsyrsf h@MtoRearEiiolAl

bore, and a tubi ng hanger | ocked into the central bore
and 10connected to a production tubing extending into
t BEMMARY OFeTHEDINVENANG®r conprising a first passage
axially aligned with the production tubing and a
SEboprtspiatssageionxe kel toch $udisea hbtiyorftalothrtidimat itresf where the
PeRS &g sl c%!rﬂsgﬂﬁgg a\%ﬁﬁ?alt tifte QHH |a%rlz\‘3‘f1‘ﬁ[ @ufl@teexftél{cﬁﬁg laterally

ssa e CO EE % 0 5 st enl %
PRt P SEEh fgie PO PiIE FUIEch R Ber iortRE comFalpote ard
pawagf@dab eeodungiondubimg qxéeslageintd Sehaedothetibiog hanger
t SthptidiRg BIfHEOHA36a eIl lmy eRERId WRE ﬂ@@ﬁmubm{ g BADE second

f di th

BB PR 0 0Nl B IS e, e
i heditplapassager Ritsgs mf:aph dorgsirasalyp desterag lobakleast ene plugging
Ofle i Exefd? I plhgrepli M) tiefiisC PadsagP ebdvevibl ¥ecdnd pRsagpect of

t {\% %g?%,(rgﬂitd' gghat the Hﬁ%ﬂl’%hg\ﬂké g&{-gﬁgt{k fm{ucgﬁgn feans for

eProvding spmeneicyion thequghiths phig, §‘1h§FFa‘ih§ qom%lefgﬁate%means is
dmﬂneetedlm cammasyetiondhterfaees providddoon thiehgper side and lower side of

COUBINARS UORCOTARS-AQIPr | ses an optical fiber for
tra

ng opti signal s through the device. In an

aﬁpﬁFLS %Et (Siﬂﬁe 1&}/6?1&'6{1 oﬁl’e I;lrﬁ'n&rﬂ 191@51550 § an electrical
f or

es .conmu trans
i WW@P@W‘EMW @atniaaﬁfegqng& slegtm@i BRTEY ﬁa@}?efrilq,al Signals through
ctherdgmiceat i on signals, infrared comruni cation signals,
pi ezo-el ectric comuni cation signals or other types or
chnaniaypeat ¢ fthe $n@ndibs, the conmadicas@emany cdrigrises an optical fiber

'ﬁ%‘?fbltn'sfé%%tlgn&a‘l’ %is%?&% tﬂ?%ﬁ?ﬁch” provi ded through

evic communi cat i on

d-th
rI:gl S%spregt (igl} erl aelnhﬁI ngle co r gat?o 3191? rgs/ écoo %e%tc mumcatlon

10N 0 ni ca
nagars for transferrlng 1nfrared commumcatlon signals, electromagnetlc

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 pressure-
and/tenperature resisting material conprises gl ass,

WEBDR0E70% etc. I n an aspect of the invention, HJT@N02008/000421

devi ce conpri ses comruni cati on,connectors in the
respective ends of the communi Cation feed-through for
connection to other 35communi cation equi pnent. WO

20 &péo2dRed iNER 08/ he@bRimithitatia@ncaspeewts odmplise a wet mate

|agapk?panukp@ f£onmmuni cati on connectors conprise a wet
mate e ectrlca connection. In an aspect of the

gir?]lvaggéé 8?': ofith ﬁrgsfﬂl?lmgg c@m%?x‘é? agb'&@} é’ué}siﬁ{éhmt Hal In
I f DETAI LED DESCRI P

RIEIES e i I M S alﬁggenmpflﬁrvwmén Wil

be described with reference to the encl osed draw ngs,

wheralLEDIDESCORIPesbNat es a prior art Christrmas tree
with a plugging device in a horizontal Christmas tree;

191':t'hg fol%o»k/i gu sh %ﬁ{b%anﬁ‘éhtmﬁ’éjbﬁ@éﬁt iR{edtlm @MFB@ B&scribed with

I pyent.i on Christnmas three as
s’i‘? %ﬁn‘fen &e“iDS#éa“é“% I“G?fer ates an enbodi nent of
t he upper device according to the inventjon of fig
Ag: 1 Taf3traiat s REeRa & hetiges e e Elﬁggmgmw&elv.ac@ﬂzontal
aChbwostdiangreep t he invention of 15fig. 2; and Fig. 5 1is
a sinplified illustration of fig. 2. It is now
rEiligeR iikaktiates argemBodinteat of tie systeaicsndingfto ity @Wehtden in a

Cléqht!léthllﬁttﬁr%g%g sh?x'vg in fiel §/ ustrates a horizontal

stmas tree of the Sank type as the prior art

? \gl §§ ﬁm&raagsr nslggg\i’gn nP I’ {He: upper 89\’/A c% éordln%qeqfle 1nvent10n of

i ¢ 1A and a-second, Power'Fdel i cé
dogibdse safety barrier in the horizontal Christnmas

tree.
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 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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As illustrated in fig. 2, a subsea control nodul e
(SCM is connected to the upper end of the first

wolghoeoka by neans of a first connector 50. Ther/Kos@s/000421

connector 50 is guided through,a feedthrough of a
debris cap on the top of the Christnmas tree. The
25subsea control nodule SCM can be connected to a
r eohé pesape ekteﬂdlagilamralf}ofromnherﬁrﬁ mas§dgeatnidradigned swath the

g&gg@g?ﬁﬁe gf'st Hga LG8 rlsclzé"m%é(r?st o7 e B AU fas R éleathast one

communi cat 10
dPlgge ey 5 ?bi&@w znz%éh'a?m%. Sitond gassaee.
via ot her comuni cation hubs subsea, e.g. a Subsea
RbR BRERBW Ay IcoPmRIises CPRGHIATA R MeTielor PFRAding communication
cthrgughsths phug; evttarathebnmmmamdaaorh orcanOist @nnocted @d communication
€; |
e e B AL e RS and T} idC L oy Aok yice
tESBEHV68uct i on tubi ng extending into the well. The
t ubi ng hanger conprises, a first _passage axially
al Mg HEY apdl secandeplpeging devisas L bt thepc §rhﬂwa a qmlmumcatlon
2£208thOGEIGRGT NGP 06@ MAO42ibn 4nsms pwhichasgblyeexplained in detail

eﬁﬁﬁn@f’b@l%vd %regr%'vlcung E&mﬁu%ahbh%w@éﬁme&re cabég s& ends

&1 a@ I{}ge Irrr18tncassa Errlsem ﬁe lugein
raé} %BFB T JHERSS Hif AmEp 8%\%? Byot %‘et pluggmg
| dgvi¢eoby oreapd aldicregnirenitatict fepéfthla)glghabove t he second

passage. The pl uggi ng device conprises conmuni cation
niefanso vieg rthp towé rdindgp fabenfiusti deaidedra iStchnoengéd tdhthepipper end of the

V‘Q:%E)ﬁd HQ\%C@ ‘Pm%%{s'&r& ﬁ@@rﬂ?cérﬁle@@? %Qcir?glet 1Bwer end of the second

C on rLnterrtaces rovi r, Si
TROlEd ﬁsagm&ﬁestsﬁemmluﬁ@%twa Do P B o
The first and second pl i ng deV|ces la, I.b each have

aF FAAAInCRE ML 1 db o d%‘éﬁﬂl?ﬂ £ FRiGE BRI F*@EPIG A sensor or
neahsomphisaty avsddonteviexd pdsadomeduninatiat devicd 68 uthdsrcond wireless

b&d ¥ unic@fioR HQV&:Q'SQQS W ot ifNle RELOWERIN LGS with the first
reﬁﬁr}ctlvewﬁ per. eg | ower ends. Hence, the

S CAPMYRIGHESR eVWe r'ovi ded t hrough the plugging
devi ce by neans of the conmunication feed-through.

€€ %%he | ower end of the first device lais
connect ed to the upper end of the second device |Ib

b
ek Breesic dagridl nm ke dessribsd in detailhwith ggisrenshdo 5%- %, The
tdhﬁueeal:mminﬂﬁsée\a slagging deviderastplug 2 dbeplmggimgnafii wallj anfor

pr O\I]}ﬁg gﬂo&éﬁ%rﬁqoqglg aﬁj;élté#l ‘N'b I3Q2§f¢ \)Vlﬁkﬁ lé Eeeljﬁg)é}ncé)FPOrated

Boreterey gnis @ &dewg@sé%w? CeBteagAnIY not be
ddaasmbecsﬁx deFhmg hsmc tindhowid b¢ peted cloatithe preatntom veevorcs o8 limited

| ® tRE A¥bHedph OF pi g@ﬁ§§§v1€@mbfa@%'tl%i‘ t?ft)ésrbttﬂiﬁgélhg Yevices can
vice 54. rst device

%eea#ap?%qfoaéw Qe et R SRR omcr | bod | b ot ai |

th_reference to fi 3. The
\Ml‘he first device 1a further cgomprlses 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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device 1 a conprises a plugging device or plug 2 for
pl ugging of a well, as for exanple known from

woNmowegioan pat ent No. 322829, which is hereby pCT/N02008/000421

i ncorporated by reference. Thecel enents of the

pl uggi ng device 2 will consequently not be 25

described in detail here. It should be noted that the
pFles esrhmiunicetibh @onneetorot0 of thietupget end Bief dizofiest tiypiee dh is a

pédﬁssgmg ad e& %I%onﬁseftﬁfnado AL BRA oF YIRERrsPLoRideas 910
devices can be adapted for use with the present

'ﬂYeeE‘J&l&ﬂPwm‘B? cbﬁé&ct&%ﬁ ﬁﬁgS%\vaf LAk o‘f?rf@ﬁ%s? ﬁév@e lais a
risi
RORRECtOR AERR A fw&oape@mrhtg theypegr ond qut?l %%@ector 50. Since
cthaneectmciddavice BOwilb be msfertedhntoubpé]hrstldaSSthoée bdfere the first device
UK 82 0HE Lbhifecforl R G160 dg1li‘3:\1\§ﬁe1ﬁ'}ﬁol4u&lﬁgtd|89vnwardly from

pLﬁgﬁgvglg?d%ﬂﬁﬁW sl vt fimect or o 40 in the

respective ends of the communi cation feed-through 30.

TReond deiieed®t i on connectors 40 conprise neans for

connecting the comruni cati on neans of the )
3Beoraeand %ﬁf‘icédbf"é‘éIGIQ‘% pedgrrrawdiip dstaiewith ypigsenge to fig. 4. Like
ch8lisd dBlideOTb depdtipa@above, Y2 second device 1b comprises a plugging

20090, %ﬁﬁgg%ﬁ%@ 00P424 5 The communi cati on

connec per end 3 of the first device la

I&ls% tﬁg 08 %Eiocfev%%al%t qgognpr%%:s %9 %Iﬂielﬁltlﬁlgﬁtlcgnofeeﬁtheougpgfo %)dnprlsmg

connect or I on conn
ocfomrnenqcémm meaps thraggh e prhlg&ltlg device e, for previgling communication
coomectitst, wiepted 3 fodthe pluggiilg devided? tde seqopd] losvd edtl 4 of the

t : nector 50. Since 5the second device |Ib
g R ceor

Inserted into the Christmas three before the
Mo?%)vgfvthg g%éo%d ({eoﬁ:gsl%cﬂlpt%ep %]Iggf' geosrco%)miirg lé!iﬁ%lp gor?nectcf)rs 40 in
ABreSpRELTS PRds Qfdb? ERMPHINICHAODTECRISVATBE Femmunicpien feed-through

SHEL de cdenthaichtionedrinettons B campeise hedns ford@haedting the
Cﬁfs s ﬁﬁgnsg nlelafls oﬁthel'c'olflﬁnlg}ggmor[ fJeﬁtth :%)103% tlotbther types of

e secon evice |I'b co I ses
p‘{%Pﬂ@aH%F%‘é‘PW%I ug 2 for plugging of a well. Also
t he second_device | b conprises a conmuni_cati on . .
f Bricammynatisn cewrfﬁmrs‘}r%f hepaey end 3 oh theesesend HevggHRb is 2
tdumnpttog gdayged éti comnstidnoto the end off g woondinomsict@rb2. The

fcfo%pe@tu%i B?ttveeﬁ' PRS goﬁ%ftﬁcagfont&%n%ﬂig 9 384 HViLBnd cbfnector 52

cou?g ?or examp\ive{)e a type ofo 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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15pl uggi ng device 2. Mreover, the second device Ib
further conprises communi cati on connectors 40 in the

w0o gRpesireve ends of the communi cation neans of pd1R02008/000421
comuni cati on feed-through 30. .The comruni cati on

connectors 40 conprise neans for connecting the
communi cati on neans of the communication feed-through
3é&dniplepbeer tatlesforftrad@teriny elecaid energy (A Gremient $hBC current)

gﬁgﬁtﬁ%gl\k‘?ﬂroﬁgﬂ RS i aff sQéontdhfeg%Q flg?o ﬁgeoﬁrs% Rreless

q@,
e VI C B i a .connect.or apte . nnecti on . .
tsorflwan@ﬁa%feie‘(lﬁe 5308 SETE Fdles B thesTorHBE elitat g nication
begnseto aid frooothe 8 Mahi@zghabe festtapd w@om@mm ke dbnd the first
ofreRs: Sbmianfauor deglog VRIS onty  BRIOLORU o trdstorred

. | .
obetpiien fs, S Vs e MBI AP A Witelegs fingelion and the
cermeonisation geddiongh of drenfatst pahsecond idevigies i @ad 1b.

conmuni cation device 54. In the description above,
efbh tepiperitard-iand tpregsdreses phidg deteria sah fomenhmiple kawprise glass,

COUTIMMUSCAR IR t§ R SIChMAeBiafthol fRofeet the le&itfic WeRREFSh Y€ high
e&ds. In this man:tgﬁ deV|Q§s.I% hﬁﬂﬁaQ:F?gﬁg%%vk@s?alb
DTSRI O PrBRTres MRt REY Rcsdig diy QB Rl veslis Je :
3ty Buictps agadretshey basgigr pnistwayassusbpligaimecdadcasa does.
them according to the requirenents for the different
apjteimaavelynthe caiimrenmabiiom means hethieicogtmuargvatoen fegditbrough 30

NBsigpides Bptib gibteC R dranQIiaRE 8ptidA deRinhibdtxifsibRalk 1% would also
Igmer aﬁd 4 aqg3@$3u§ecqucdeglce | b 'ﬁb”agﬁ mn%&zthel it
 pe Bpssifily by broyide.te disEand sseRnd AFVses 12, bWt 8 ROweg SYPPlY unit,
afor supplyingrpavwrs teéhe wigslgse sompovacationadeyienieon danal gmplifiers,
ng&ans of the comunicati on feed-35through 30 conprises

one or several electrical wres, for exanple envel oped

i {h ﬁittaﬁﬁﬂl%f 8in¥b&m A JthR 88t %fn@@tb%h Rén BBlALitted - HdiCthe
electric wires conprjse.faor :
HBHR ol ERTRUB AT S JavE tndafibe Trehdsvisesfy and the
f grmmpaivstien compcitreafithe ypperangyof(thecseapndaieyicsr 1bp@n comprise a
Cléhk @sbike foramadsharingnt dpticuDbohm@nicatish siyndl seightdignals
gﬁe\:%v%gr‘?g{f 1rsk Qn(i Qecto il dfeklrc%g 1 a[lgllg_ss communi cation .

evice and signal cables for transferring electric
C nicatio ignal s to and fromthe SCMthrough.the
¢ PO A el s O Pt bR B Db g AhilAC For
weXasimdesit #omtdibe passitla teage eempunicaas aefteeds Based on inductive
sfighds) de@fithsbnéic ipudesfibratiod, privetdttdd pulSEMitradon Nafrared light

dgwnhol e device 56 via wirel ess connection and the
comruni cati on feedthrough of the first and second

dftvs GG bleanoz_t‘ﬁr:]cfj thlap 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



The tenperature- and pressure resisting material can

for exanple conprise glass, ceram cs or other types of
woBgeels@be to protect the electric wres from pdEnDR@S/000421

10t enperatures or pressures that may occur in downhol e

wells. The devices |la, |Ib should function as a

pressure barrier in the way usual pluggi ng devices 2

dbgisneelk eRichddal pelvgr sigpdy cuohnasiposter pompranstiet pphver consumers

qggyy@g& (Jggufeed-through 30 conprises optic fibres
for transterring optical communication signals. It

\é{r)lualndal%lrﬁa iv%e%rggg(flﬁ%hg tﬁe"c&ﬁ%‘ﬁh%%tibﬁ ?e{d-ﬁ%étfl@pgorﬁﬁﬁ&gd
evices la, Wi a’power supply. unj T Or
SoppnyRisatlion means frirasiiriag eiemicahatAvdralia Auikireygh the
fdevicd gndab. anplifiers, etc. In yet another enbodi nent,
the second connector 52 can be omtted. Here, the
QUBFadEEahé aiveatbReehldrcofiprizve sidital hoikifices)Godler bliygblying units in
f&é?ﬁn?%¥h&%f%%e@d t he communi cati on connector of the
upper end o {He §econd device I'b can conprise a

20l ens device for transferring an optica

comuni cation signal as light signals between the
first and second devices la and | b. There are severa
ot her alternative enbodi nents of the present

i nvention. For exanple, it would be possible to use
conmuni cati on nmet hods based on inductive fields,

el ectromagneti c pul se/vibration, piezo-electric

pul se/vibration, infrared Iight 25etc. It should be
noted that the present invention is not limted to the
type of pluggi ng device described and shown in the
drawi ngs, it would be possible to use the present
invention with several other types of plugs. In the
exanpl e above, the | ower end of the second device |b,
a first wireless 30conmunication device 54 is

provi ded. However, several types of equipnment can be
provi ded here, for exanple an instrunment for

noni toring pressure, tenperature, erosion, or other
type of paranmeters that are considered rel evant for

t he subsea production process. Mreover, the

conmuni cati on means of the comuni cation feed-through
can 35conprise an electrical communication wire for
transferring electrical energy only. In this case, the
| ower end of the second device Ib can be connected to
equi pnent .
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WO 2009/ 067026PCT/ NO2008/ 000421 7 that needs
el ectrical power supply, such as power punps or other

w@omeincmansuners | ocated in the well. In an al pe€r/NORI0$B00421

enbodi nent, the conmuni cation feed-through conprises
conmuni cati on nmeans for transférrlng chem cal or

hydraulic fluid through the 5device la, |b. Mreover,
the invention could conprise signal anplifiers, power

s ing units in the formof batteries etc. WO
Zéggk%OZGPCT/ NC2008/ 000421 8 CLAIMS 1. Subsea

hori zont al istmas tree, ere. t Christmas tre
bR G BB ISR Ge 7Y hota e & PRSITSTh TS oBaR s central
(B3} (8X)x andch horitaitdradtley (T0)cxt¢rieng bitraby fivor éhe camirah bore, and
té‘mﬂe‘;%% ? 74) 18k d kS thel d¥hfral BSreGRALdoRhe 184 B é‘@?oductlon

B oxénd B gl (et dhe forigs by FEDRGmpHRindp fes

peessaaye( 787 8xiatlyiaighed whithgthe preduckionebipg aad etseopnd passage (80)

t&@emngmem@m ¢hd A6t PASap8 Ghd axbRATIVIE thabeféd (79), where the
t; p‘?:l ne.d! (r)st T assa % 13F geleasagp astemtng tfha? lealg% 01% plugging
( '} PAjRARY & ?ﬁé i passage

rdsvaeasaiss &by @S@@Fﬁ%’@ﬁ gte fagst pé%sgge @b@f@pqhe g@@qmgl Wé%a&?e(%)
(d ma rlalt)t d1orz ol upgi thgt theeplhiggiag dearsd s, Hi)wmptrhes

A S&ﬁﬁfﬂﬂ gﬁgleeaﬁ% ?()r prﬁigﬁmﬁ)@&{lﬁ{uhﬁﬂoh rﬂhxrolﬂgltl t ﬁluﬁéwhere the

evice rises .comuni

f‘EﬂmIBPB\‘FF‘HPIH gleewﬁﬁﬂnes'ftiee foe £AMSIcativa lmea%cem@rv edon the
tipgpet erdeLamiddatvensidaeditise plaggonpndesiedesgectioaiyuni cat i on

i nterfaces provided on the upper side and | ower side

01 Sutgephoggimg Ciaviteas tespecsidug] . claim 1 2wh&ehste

o%ExBHf hoﬂl}[gaﬁg E@rﬁ {15@5 rlaglg@t"rfébp&)ntxﬁuﬁicghgﬁ Yire for transferrlng

ormun cat1 on nean rrses an
effl@%tﬂcalc%ner@omﬁ%lgﬂ YanHs taroug ﬂeer ‘ggé?eer ring

electrlcal_enerq¥ el ectrical signals through the
db\Jubsea horizontal hrlstmas tree according to claim 1, wherein the

communication means comprises an optical fiber for transferring optical signals
through the device.

4. Subsea horizontal Christmas tree according to 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.

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.



3. Subsea horizontal Christmas tree according to claim
1, wherein the communication neans conprises an
weRb/eab2f | ber for transferring optical signalgttomegboos21

t he device. 204. Subsea horizontal Christmas tree

according to claim1, wherein the communi cation means

conpri ses communi cation nmeans for transferring

| 9f s 84 h GO PBTHAN @l@rtlét%s Stfegré%&vdn?é RCUERRINAEISn it comprises a

connunlcagvon signals, infrared comunication signals,
WYY-PREL Y1 connunlcatlon signals or other types or

connunlcatlon Si 255. Subsea hori.zonta .

cH-ixubaeah ??%@@%E‘Hﬂ%’f”ﬁ@ treg a&‘F%{fsi}ﬂgltO Gl#igt &i WL?rﬁé“ it comprises a

capmlreingdifyorg ureans i n provi ded t hrough the pluggi ng

devi ce by nmeans of a conmunication feed-through

conprising a pressure- and/tenperature resisting

material for protection of the conmunicati on neans.

6. Subsea horizontal Christmas treeaccording to claim

5, where the pressure-30and/tenperature resisting

materi al conprises glass, ceramcs etc. 7. Subsea

hori zontal Christmas tree according to claim1l1, where

the device conprises comuni cation connectors in the

respective ends of the comuni cation feed-through for

connection to other comuni cati on equi pnent. 8.

Subsea horizontal Christmas tree according to claim7,

where the comuni cation 35connectors conprise a wet

mate el ectrical connection. 9 9. Subsea horizontal

Christmas tree according to claiml1, wherein it

conprises a power supply unit. 10. Subsea horizontal

Christmas tree according to claim1l, wherein it

conprises a signal anplifying unit.



