Trigger Joint The present invention regards a joint for use in riser and a method for extending an
operation window for a riser. A riser is a pipe extending between a subsea installation and a floating
installation for transferring fluids and or signals bétween equipment at the two installations. There may
be produced hydrocarbons, drilling fluids, iniection fjuid§ etc. transferred by the riser. The floating

. . h . . rigger ¢oin .- . .
installation which will move due to changing WESher conditions, wind waves, currents etc. is normally

given p,safe gneration window. Suckh.asafe ereration windawmaw fordnstanse define.girarea wherein

the instiall ation may move without danger of damaging the equipment, wind conditions where the

installation can be ept within this area, etc. However there are emergency situations where the
floating instalationuvilk@atipngerhevithinssechsasaieopelalinpaiRdaw.Okif infiepretessof
leaving, sych, assafe Qperation window,ihesa:awe rrmally Iafemedda ashilt off.or deiveaff situation
dependantans fednfident aacuilog, el aermallyrelaassihs loatig alelatiandinmine
subsed In taﬁﬁtloh y, activain an £m rgren%(gmck Dlsgonnect Pack%geegc(Ei [()EP fwheqv rrlgefore
such SitH&HSHS BEr e Cr%g%:ilrﬁ gef%ﬁha\?g eﬁloonsh%ilr%e‘ﬁrv e exec tfion' ot an em}%réengﬁ/
discorfACE R e eVt agf‘ F%@n%ﬂf%alﬂ?ﬁtigﬁl.%%wan&arﬁt 8’fﬁ8?|t\5/‘8c8|‘#{1§i Uafiod st théfioating
installHEGRLAGPT tRAYNBAVE SHMPENEa1EFAls IeE1S ABTTAIRPIRSAHIE tirfi eV Y HidConnect
the risaptiidrHane e &art. THHES e mTRufetHae BeRathsheoth e EHsRI¥NElF ehigrk PhstoHifect
(EQD)Imiygaketatianetimdl theirids gvditabighiTiserd issifereforeiameduifor ncreiasihyyrFeevaifable
windowsfdngpetationsfofl arEQD wiadiseriiand therebyaiincleasddoperdtidhalffivindbwdarta riser.
Emboglimenis @fthaaresentinvestion: seeknproxidevin ineredsest usilableledridgunioriapenation of
a risefJhigis ashigved with-a wintane:a methetasdefinadinphe attecheg elaimsJoparticular,
according 1.2 first aspechofthe present invention, there is provided a joint for use in a riser extending
between a floating installation and a subsea installation, comprising an inner pipe segment and an
outer piResseEIRIE AL, tarkangetbinovaaklestelrtiveceactnaihen immangxial directioreindicoanectable to
respegiivaiseinseaments: farmingraghamees beiwesmbemenithanadialy axensing pisteavdividing
the chamhier in 4 first.chamber Rarkangd 3 econd ehambelipei, WhatelAldear! oRg: o saidighamber
parts Dadaitat RasKon obihg aintds Adagledr i comtall AdabInsamAIRRs IR B i ghamber
part decreatsmeqd}nr}/% u\rpa%a%ié e Inner pipe segment is moved relatively out of the outer pipe segment,
chara®t8Fzed in thatthé joint’is configured with a fluid line connection from said one chamber part to

the othgr. chamberpart, configired such that the iglativemovemes Kfdbesnipe-segments isgontrolled
by theagld%\%?gbﬂ%vr\l/ rate of a fluid flowing. out ofthe chamber part through the fluid line connection to
the otfier chamber part. la Ac%ordllng to a second aspect of the present invention, there is provided a
riser extending.hetwiesn a-floating iasialatian aneaissRseactagtaliatian.FRMPIEIAIANPEIRIGRNCY
quick discpanest pack (EQRP), sharactetized in.thal aiqinhaa definedihereinfapmas part of the riser
between the floating installation and the EQDP. According to a third aspect of the present invention,
there ig provides asoetiiad foninceasiag temepeationwingdow, ol adisqrexienidingibefweasa @ floating
installgtion.and.aspbseanstaliabamProvidinga iat agwlelinegd nerein, detpeandhs Roatipge
installgtion apd.an FRRE wbepihe-toating lasiallaton AsviRiesemlls apsiationakwindawnd
thereby ereaaing tne {egsion inde fsgk.contialing. he AuIaw ofduid framihe, ehabieg payt and
thereb cogtro Ing thed x'hensgfln r%te (gﬁ e Hﬂt tc erepy. |né:rriea{:}l%ngsghgn%vgyaq;grtlrgg to,release the
EQDPARESPEIRG (G o emBbdin et of the invention. ?-ir’ipl provided a joint for Use irf a riser
extendinl BLRIESH S MoHHBHISPATAHB i A ABLEE I R O T QIBLL8 SRR AGH iy be any
installaRSHRASTERPIS Kt kel PrshisndRerafivasHE S8BT HE ABMTHIRRA SEAREIN H Y6 a
vessekdlisiitihy pragbihs, ortevan e BBtalatiba ToEtig 1P the Wakst Belonthis sopAsy o tHE dater but
still exfeiielivingmeovémedntrekaiyethe seabaddhe jtintdomphsabarmhacpiparsdgimenttahd an
outer pieersRgmenisyantangedteopipabiegetativéseactirothdr ry dheaxibdvekire chion witthe! pipduségments.
The pipewegmenisatesanpaciahletougsprdivel lisecsegraeniso thejaiat sudhithenpferm part of the
riser. The pipe segments forms a fluid channel through them, normally arranged in line with the fluid
channel of the rest of the riser. The pipe 2

wherein



segments are configured such that they form a chamber between them. There is in this chamber a
radially extending piston, dividing the chamber in a first chamber part and a second chamber part,
wherein one of said chamber parts in an initial poleﬁtjon of the joint is adapted to contain a mainly
inCOmMPFESEIBIE HUFSCTPRS epRAfIRT ha RIS BRICTBSSHR AR BIaE HNE e S by ishY 7§ noved
relativeflatinefitsebiiien pipk segrentnTthdapistopin pisfesablcesneracie d s lo B omasid #Aekpipe
segmeh@Dandciolfevys the motemearinfahisHipe segpmentnAgeurdintitoasr detbodinentloftihe
inventignatineijeinkistceomiigoed with a fluid line connection from said one chamber part to the other
chamber part. This fluid line connection is configured such that the relative movement of the pipe
segmeévidioritrolkbérbysirstatiothe dftoort aacafiar g Bowing tiwsug rpaveofluier linereashigeéton. An
outlet dpem:gaidwan@shafmbespactkischindi geredessucHithanth enselditiieriodemaritsed thetgipemegments
is congroNaildy dtheiallowerd flost nsdeof aétwdeHowingoiingf theathambenpar thamkhwhenotttet. This
outlet {padsdena fiuid Gonnastionreanneciiag:tha onachambar:Radbyithciees otheschamhempad. The
fluid line.conmneclinn.may Rerpianogswithin the piston-element withip,thenwalisforming:the shamber
part, g5, eqpipment.afached 10.0ne.BIRG S6AMENLALAR,ISAMPIRELRRHH these. When tension is

applied to the riser the joirit according to embodiments of the invention will allow some extension in the
riser angltheraby daiasesaadime fanthe BRRR t-aprraiehefore;the tersieniindhe disakexeaeds
threshpld valuesipf.weelink. i hediser sihe dointiaseosdingto amhadiments: ithgpurntien wil
also agl am A RIS A Ak otk tha e lesasionalauadiy g daipt-ihisgy also
result i tnat fhere Wil b, equate tedsion i e Niset gt e ime The EOUL5 actysled anp gasures
that the enid, of the fiser will move off the we%ﬂwe_adl.] ere s dBy ontroeiﬁncg the flow out o(i‘t e chamber
part alS¥The? oS thifity 18 TEg bR RNRAY THA St xR THE S8 by e i B SLARS also the
possiTERHGPEratiNg B e O W ESIEB S BARTABY AP T SHy DGR W Ah s el AESTERE Yor the
tensioWirPiRe YFEBIR e Blh B CAHREHDIY ¢ AR GHAN &S0 PR e3P S shfs gtk rddartiino"tessure
withinttea ffaichwithirotheeisercrad hllbpcesquinienisl Butow a Atedrghigiel oheovsibbgimemtrtaalifuid line
connextiorpeday toenpriseha BurdtbiskeThethurstt diskevilkbrakecaspa result of a pressure in the
chamber part exceeding a predetermined pressure level, a threshold value. The pressure in the
chamber part will be a function on the tension in the riser, as the tension in the riser will try to move the
inner pipe segment out of the outer pipe segment and thereby try to reduce the size of the chamber
part with the incompressible fluid. As long as the fluid is not allowed to flow out of the chamber part the
pressure of the fluid within the chamber part is a function on the tension in the riser. A burst disk may
also be configured such that only a small amount of fluid is allowed to flow through the fluid line
connection in an initial state after a first threshold value is reached and then is pressure is further
increasing and a second threshold value is reached the 3 burst disk may the allow a larger flow
through the fluid line connection. In this way the rate of the extension may be regulated at different
intervals. There may be additional burst disks arranged in the fluid line connection, braking at different
threshold values. According to another embodiment the fluid line connection may comprise a
regulating valve. This valve may be any kind of suitable valve. The valve will be operated by signals of
the state of the riser. One such signal may be the pressure of the fluid within the chamber part. The
valve may have a fully open and a closed state but may also be regulated to have positions between
these two states, to allow different partial flows through the fluid line connection and thereby out of the
chamber part. By having such a configuration the relative movement of the two pipe segments may be
controlled to be a certain way, either a firstly rapid movement when movement is allowed followed by a
slower movement close to the end stops of the extension or opposite. This regulating valve may in one
embodiment be combined with an initial burst disk. According to another embodiment the joint may
comprise control means connected to a sensor for reading the tension in the riser and the control
means in response to the sensor readings actuate the regulating valve. The sensors for reading the
tension may be arranged relatively above the joint. According to a further embodiment the joint may be
configured such that the pressure within said one chamber part act on a mechanical control device for
operating the regulating valve. One such embodiment may comprise a fluid line from said one
chamber part to a piston arrangement. The piston arrangement comprises a cylinder with a piston
moveable arranged within the cylinder, dividing the cylinder in two. The fluid line will be connected to
one side of the piston and the pressure in the fluid will act on the piston and move this relative the
cylinder. The piston arrangement operating as a response to the fluid pressure in the chamber part
may then act on a mechanical operating arm, for operation of the valve between an open and closed
state. By this the opening of the valve will be mechanically linked to the pressure in the fluid within the
chamber part. With a riser having a fluid at a pressure within the riser, this fluid will due to its pressure
on an end cap of the riser give tension in the riser. In such an instance it would be favorable that this
tension is' not activating the brake joint or acting together with an external tension exerted on the riser.

There is therefore a need for providing a system which is pressure compensated for internal pressure
within the ricar Aceordina to an emhondiment of the invventinn the ioint mav he confiarired <cirich that the



represent a tension in the riser and this may then be withdrawn from the tension experienced in the
riser and one achieves the tension externally inflicted on the riser. One possible embodiment of such a
solution for a pressure compensated operation 50 the joint is that the joint may comprise a fluid line
extendirgpfromaan opésingdowdrdeatiewipathathheudhrthetjoiet thanpiStencas angemeninidre: piston
arrangedieii egendtingrisa réspoimgetio thenflid ipressuretimiher flaw path: fuaughthsjeintanay then
be actiig@mamepekatinghaimb.fyaepentiomofdheovaive of s APSTAIngpIFD Mayle aetinginan
opposiiRikarEompanadiwithitheninfiuensafrani-R 4he Prassure-Rf thefluid ithin the.chamber part.
The pressurefiba fiuid withip e chpnberpart wilkthenhave torast Rdainstihg presause gf she fluid
in the {@g&g@&gﬂ]&t@a@@%@i%mgg égegz?égteogg%%ﬁégge é’%‘_@% in thefluid line is operated. The piston
odiment be t

arrangement may according to one em Sanfe piston arrangement influenced by both
the fluidiadne Loamban parand dhenluid within dathefiseredhirgdiuig indhe aAMPRT RAHBIRY act on
one sigg:Rlapisionanmbineig wlime UsRLMAY e aIRE ARPOSIR AR R'MEBIsian ppere the
Piston i CRANERIRT' %80 BREIHINA . 0g-RIRIIRN AR RISONYNIRAS IIIER, (hE opgiation of
the v Oe Vl.\llllll Hzll%rl]l e‘i & 1l %(Ijle 0&11130 {Lfgr an It Pﬁesﬂ?ug? omt:hclgat e;’lser a’.?.dOW %hln euc amber
part. By this‘one achieves & pressure. compensated 208y stam° WHara 1he A& i€ 8@5?5? 458 a
Fospollid 1SR HATEELH QorRToR TR TRERSS DL TAUBHER A o I8 HrALE 61 the i within
the risBP AR dtHfinef t9 arfwBb EnisaifieHeE e piSttirarrEig ethis frads coimpritddvreamiders with
piston<ORAs A Bi S8 rPPS o Irmb sk Ryl Sher e Beh sbutden @98 spElsivitLiléntirresneptieny 1t the
positigrrafaté rdpectiveniistondarerdeteithinedidoyttle 25fuitkpressiranivethparespeetiveptines. In this
emboditadriitecop gigtingzainnmayscompriseatde vértiam®, where the distal ends of the two piston rods
act on the lever arm to move the lever arm in opposite rotational directions relative a fulcrum. The
lever ¥k Pi&) BRIk fatdied Bubenibvtheine epenelfigcumpindinirisistohaduisrtiay bélcdhrected to
the levemareniorsiopposite Sidesnof timeefolcraim seite tmatiVely ith &QB0ayecterbtier s dmeeside; in
differenttbiérestioas:cttierieravilbld thimeifedrentk links in the riser. The joint according to embodiments

of the invention will also act as a brake to slow down and control the rate of extension allowed by

the joint, this will also result in that there will be adequate tension in the riser at the time the EQD

is activated and ensures that the end of the riser will move off the wellhead. There is by controlling

the flow out of the chamber part also the possibility to regulate the way the joint extends. There is

by the controlled outflow also the possibility of operating the flow out of the chamber part to only

begin when a threshold value for the tension in the riser is reached. A threshold value may also be

compensated with regards to pressure within the fluid within the riser, as will be explained below.

According to one embodiment the fluid line connection may comprise a burst disk. The burst disk
will brake as a result of a pressure in the chamber part exceeding a predetermined pressure level, a
threshold value. The pressure in the chamber part will be a function on the tension in the riser, as
the tension in the riser will try to move the inner pipe segment out of the outer pipe segment and
thereby try to reduce the size of the chamber part with the incompressible fluid. As long as the
fluid is not allowed to flow out of the chamber part the pressure of the fluid within the chamber
part is a function on the tension in the riser. A burst disk may also be configured such that only a
small amount of fluid is allowed to flow through the fluid line connection in an initial state after a
first threshold value is reached and then is pressure is further increasing and a second threshold
value is reached the



cylinders be arranged spring elements biasing the piston to a neutral state. There may in the systems
also be arranged a mechanical spring element to set a pretension for what tension level the joint will
start to engage. The pretension level will then be ihdependent on the pressure within the riser. In the
case Withstiféslsrea 5oy Hider airmsg dlorerththigimbefanichhs pringelemdnt thiay agtionrere sitle of the
pistoneptevsntingapgening b dhetvdiliferantl éssadhreioldnvalue isdeachainbihe: fiadithingemen
chambks flard lindkercasadnithribe eyer gemithemachanicadspring element may act on the lever arm,
here also preventing the valve to open before there is exerted a given external tension in the riser. S
Accordipgproian dthecgeodhvndnteof the fhweéntienctheretinayrisy atkeastsoneafitheniidiiaeshetween
the oneblramyebpany dnaithe pistbie arang@rentios thié isesmpddbepistenlarangementbaarranged
a pressie DiensitiersiB.pdapting thepeessurerimensifiersitiereds alsmtae passibility 4a.dnfigguce
drag indte systeropuhichi allawe dhe.extensian afthe beakedQinbina LoMRIRINRRE HARAther
possityipdo thesenechanical 2 RN fof AGDIE VIR R $53ULE, GRMR “éﬁ&et%éﬁf MR P have a
sensotgaging ey elval pless SIS Teeland Jseaind s Jobe contiol device far cperation
of thelyea Ic\:/oeritro 1% n’%gybgeaC%%glg e\xgaWIte t%ert ae I kth V%ami%ntl%r\]fer(i Srg utons, %\H&%ergemEOé?Hem of
the present nventiop ‘Qroviaes A riser extending batwaEh a MO LR in ST MR SRE™ Hkel M isea
install Ao CoOmpH&IRY ArEHTat ﬁ&?}sag?cﬁlﬁﬁlb%ﬁﬁgﬁ%g&efﬁﬁﬁﬁ OREEBPiy & sHBREment of
the inv@htfola jBfeaSaR Db T B dtiteb AUt Hefating installation and EQDP.
Prefergg%rt&e Qing i% / &aé% Close Eo}?er jgisntt abaovgothenEQDPt i%]a riser configuration. Alternatively, the
joint may be [deated.in a n?]il‘) gaﬁl ST the PRt AECSPHTRY o SR EhBSAIM SRR TFRS 19r8SEMIhiRintion the
riser Ay BorprisB A 8IAET URT CORARE EET TS S IBIHE AP RS thE ERSIIB ah RIS S0t E e may be
configiietaidrarRixst rEkeivBs SIS sRImE e iRt OB e tretreehr eiva xiabrys teetifdEQDP. The

signals received from the joint may be one or several signals. The signals.may be transmitted through
a signa |ﬂ%lo§£tg6’85asr%f&r¢éjn§|%lg)é1n§/{%f%é E(s%@ A RaY E%C ?gé%lﬁ?éi FESAIHGE RS ARISETBT r8HRiR §&%ension
readiri SPRIHET PAThd

& iR &1 BSRAE e BIHe st %?B%ﬁléﬁ%o‘iﬁ&é}ﬂt% ‘@t itAlay also
receivE RGNS IR bivEpiRE Jftie s oThetdRirorbnmbrapaise seridievals eeesrogdmtor. The
controVi§iiiR A 4RIBCBE Cuhrigtied ©/5efe antictvaiton signaktiethe 8@BIPwithen thgisdmdalue in the
signaldilsdieceived dmirr sighveds Trididineld igiven!biate tortbedoint. Aecaiding theapstheraedithediment
of the present invenrtidinid fidk j@intomaydbeiarsanged hetwehis tha HQDBangthedointadnyenen

embodimegindere thaifldidsinespanectiondieadingfivid-euh ahthenehamberpartinithe ieinscomprises
a valvecthereparaiionbthenaliowsd davnraiedhraughythe fuid Jigs.conReation may asoracsive
signals pmysengrrsdn.cannesdionuithithe fexiointferoprration;af iheqaly g Xt aCh8Lbe:

embodiment of the invention provides a method for increasing the operation window of a riser
extending between a floating installation and a fixed subsea installation. The method comprises

providingreejeics-as-deseringd akoyeetweenithafeatingrinsiallation andanEQRE.pieferally close to
the EQRRrand yubep:thedlonting instaliation dryiales from.dte opgrational araa.and: therehy increase
the tepsipn e [iRehBRRYE.A SIESP VR UG IhE: Qylow llid from he gne ghamier part is

There is therefore a need for providing a system which is pressure compensated for internal

pressure within the riser. According to an cmbodiment of the invention the joint may be

configured such that the pressure within a flow path through the joint is acting on a mechanical

control device for operating the regulating valve. By this one achieves the internal pressure in the

riser as an input value in the mechanical control device. This input will



WO 2010/090531PCT/N0O2010/000044 6 controlled and thereby controlling the extension rate of the
joint thereby increasing the available time to release the EQDP. The invention will now be explained
with non-Iimitin%embogimentS with reference to the attached drawings; Q,Fcigm%b%%@@‘principle

sketch of a RoT {gloﬁ'g%:’r%onfiguration Fig. 2 shows a cross section of a first embodiment of a joint

according to the invention for use in a riser as shown irffig. 1, Fig. 3 shows a cross section of a second
embodiment of a joint, Fig. 4 shows a cross section of one side of a third embodiment, 10Fig. 5 shows
a cross section otpressite oh ¢ doufitthe mbadinent sanskFigtoshomsdatisefr-waakdiniwhich may be

used in connectigipwiéhtle inveptine: hienl theledis shown adormalliss’ iheRalipuratien extending

between the floatjnyg installation 3 and a subsea installation 2. The floating installation 3 has a part of
the installation above the water surface 18. As the floating installation 3 15floats on the water it will be
subjected to varying yRathRr sanstitians: dhe.sHRSRARSIAHHNIOD2 SRR ING awelihead;df and a
subsea treg 8, iskept j‘BﬁﬁgigeJﬁétVﬁé'}Siﬁ?x%%dcgrﬁ ey H]u?dstf SeRIAAY, the £§§x{isalﬁt°°mpr!ses
an lower riser pat%@aggsa An.emerg Qgﬁf/ ﬂ%%]cek.oisgcgggeclg [pack agftla %%E% 75 a.stre s jol 6, ariser
weak link 5 and close to the Wd%ffln,g Installation A teng) nﬂpmt T oPRE riser Bcé’ﬁ%ﬂ%‘ses further above

the tension joint 4 ISEESBIBIEERS 85 g esnIBtk pdhy (Tuid pressure in the flow path through

the joint may then be acting on an operating arm, for operation of the valve. This
operafing arm may be acting in an opposite way compared with the influence from
10 the pressure of the fluid within the chamber part. The pressure of the fluid within
the chamber part will then have to act against the pressure of the fluid in the riser,
and in total reach a threshold value before the valve in the fluid line is operated.

The piston arrangement may according to one embodiment be the same piston
arrangement influenced by both the finid in the chamber part and the fluid within

15 the riser. The fluid in the chamber part may act on one side of a piston and the fluid
within the riser may act on the opposite side of the piston, where the piston is
connected to an operating arm. The position of the piston which determines the
operation of the valve will then be regulated by the difference in pressures within
the riser and within the chamber part. By this one achieves a pressure compensated

20 system, where the valve is operated as a response to externally inflictéd tension in
the riser but independent on the pressure of the fluid within the riser.

According to another embodiment the piston arrangement may comprise two
cylinders with pistons with a piston rod. These cylinders are connected to respective
fluid lines, giving that the position of the respective pistons are determined by the

25 fluid pressure in the respective lines. In this embodiment the operating arm may
comprise a lever arm, where the distal ends of the two piston rods act on the lever
arm to move the lever arm in opposite rotational directions relative a fulcrum. The
lever arm may be extended out on both sides of the fulcrum and the piston rods may
be connected to the lever arm on opposite sides of the fulcrum. Alternatively they

30 may act on the same side, in different directions. There will in the different
cylinders be arranged spring elements biasing the piston to a neutral state.

There may in the systems also be arranged a mechanical spring element to set a
pretension for what tension level the joint will start to engage. The pretension level
will then be independent on the pressure within the riser. In the case with the one

35 cylinder arrangement this mechanical spring element may act on one side of the
piston preventing opening of the valve unless a threshold value is reach in the fluid
within one chamber part. In the case with the lever arm the mechanical spring
element may act on the iever arm, here also preventing the valve to open before
there is exerted a given exiernal tension in the riser.



swivel 14 and an adapter 15 and a surface BOP 12 arranged in a tension frame 16. This is just one
exemplary embodiment of a riser configuration. Some of these elements may be excluded from a riser
or there may be additional elements in the riser, d&@pendent on the use of the riser. The stress joint 6
may farierstingd beRSiwitehedlwithadietejoinvatdon cbenalimgstaittee heeention thahe ifypdolided a joint
for usédtwaensie FEsjembenaybemirthngeddn thenserdsetvebn theremerhye poyguick diseannect
packape afragktheftoating installkdion 3 apapferably plesaste iheneimergney iguick disgosaetitpackage

7. 30Infiguz @uiEshembadinarteha iginthisghawnRs &sshemalic ks assigestian il he deitarmprises
an innggpipe segment 21 and an outer pipe segment 22. These pipe segments 21, 22 may move

relative each other in an axial direction of the pipe segments when the joint is activated. The inner pipe
segmentc?ieisphreibiones nakatviabeauofl theuider pipechrgment g2siherebysudeneingithedgngth of
the 35jeird. Hhe NBelspiPRaBEENBRLAkisAtrne 80 dsanfigrraciie he atiachedHr a,pad efabser. The

outer Qm@é?&n&?ﬁta%%ﬂ%ﬂﬁg %l@@%ﬁ%&?ﬁgi&gﬁgi% NARRAREE RIJE M oned solutions. .
2010/090531PCT/N0O2010/000044 7 of the joint, configured to be connected to another part of a riser.

An innesqpassagsdateugh lehvoppipasegeents Jkoddawilkinigcornactng date-darmsaaantinuing
passaggithidhednde tnalRassagedniibRine, T hisinngs passagrtrauoh the niRg segeeps2l, 22
may besindise Withihe Passage e HISer of IRINACLARY QUIBTPRIPISRIMEN S 64 3¢ & canfigured
such tﬁ@%@n@ ffl%%g f?ss?&l?zﬂ??f? ragt:lg ES%%;}eferably the joint is located close to or just above

the EQDP in a riser configuration. Alternatively, the joint may be located in a mid part of the riser.

According to an embodiment of the present invention the riser may comprise a control unit
connected to the joint and fo the EQDP, and this control unit may be configured to at least receive
signals from the joint, process these and send signals to the EQDP. The signals received from the
joint may be one or several signals. The signals may be transmitted through a signal line or
possibly remotely. The signals may be pressure readings, extension readings, tension readings or
other values in relation to the joint. According to an embodiment the control unit may also receive
signals from other parts of the riser. The control unit may also send signals to an operator. The
contro} unit may also be configured to send an activation signal to the EQDP when a given value in
the signals is received or the signals indicate a given state to the joint,

According to another embodiment of the present invention, a flex joint may be arranged between
the EQDP and the joint. In one embodiment where the fluid line connection leading fluid out of the
chamber part in the joint comprises a valve, the operation of the allowed flow rate through the fluid
line connection may also receive signals from sensors in cennection with the flex joint for
operation of the valve.

Yet another embodiment of the invention provides a method for increasing the operation window
of a riser extending between a floating installation and a fixed subsea installation. The method
comprises providing a joint as described above between the floating installation and an EQDP,
preferably close to the EQDP, and when the floating instaliation deviates from its operational area
and thereby increase the tension in the riser above a threshold value, the outflow of fluid from the
one chamber part is



them. This is for instance formed by having end flange parts formed by the outer pipe segment, as
indicated in fig. 2 but a skilled person will understand that there are other ways to form a chamber

between the t(\?‘o (que segments. There is in the chamber 23 arranged a Q,igrlgﬁozﬁﬂm‘mgom‘ston 24 is
t

radially extenc ng {A’the chamber 23 and thereby in abutment against e Inner pipe segment

21 and the outer pipe segment 22, and fixed relative orfe of the pipe segments. This piston 24 divides
the chamber 23 in a first chamber part 25 and a second chamber part 26. The piston 24 is also so
arranged that it whendbedpipé Seghertmd] 2R ate sxvvedoelatyelypadbiatieraneiatibariamber

parts will decreagg:invsiZesae:R06 kowilbingersmin size. The chamber part which decreases in size
is according to the invention adapted to be filled with a mainly incompressible fluid and is' during use

filled with this inchimapnesstide filtnesish sxpeniribe-dlitidrniskeptiwihienbislchamber art fefitrdge to its
incompressibilitytprg¥ethe ppewrggients from relative movement in one direction, even with
increased tension in the riser. This 20tension will be transferred to a pressure in the incompressible
fluid in the Hne cEambehpasta Pherdspk: ptevited a fokchind eproatitoradobetween the first chamber
part 25 and the second chamber part 26. In the first embodiment there is provided a burst disk 31 in
this fluid line conkigeiohews THigbussedskod B Srebeigofetisotrbkéodniagivedingdesine in the one
chamber part 25iwictionifio28sdécresseriss szevwhartihe inner pipe segment 21 is moved out of the
outer pipe segment 22. This given pressure thereby forms a threshold value. There may be arranged
sensors 33 in coRitecidirwitl tiestyrttine ebhrextisheatpbasinhypba Isemt sides of the burst disk 31.
As shown in the figure there is relatively below the joint arranged a flex joint 50. 30The flex joint

comprises an infeBpit CEgMEFSaTacH b atemsipie oMbt smbodiEesiuch that center axis of the

two pipe me_rgls agesﬁllowed to form. an a?%le beé\éve n Hf}%ﬂj This will allow some angular deviation

of the centre axis Gf 6ne %‘F’%h%cﬁ?ﬁé Sseecélr%r(leﬁ STeItiveths ¢8 eegklg\%ﬂﬁ%t’o%ﬁ r pipe segment, other

than keeping theipip® segmentz.allaned QRS ARseIRle Sallaralioniz.sHeN'W It i frfenfBEr® O

pipe segments on one end Is formed with a seat, partly similar to a

In fig. 1 there is shown a normal riser | configuration extending between the
floating installation 3 and a subsea installation 2. The floating instaliation 3 has a
part of the installation above the water surface 18, As the floating installation 3

15 floats on the water it will be subjected to varying weather conditions. The subsea
installation 2, comprising a wellhead 10 and a subsea tree 8, is kept fixed relative
the seabed 17. From the subsea installation the riser | comprises an lower riser
package 8, an emergency quick disconnect package (EQDP) 7, a stress joint 6, a
riser weak link 5 and close to the floating installation a tension joint 4. The riser

20 comprises further above the tension joint a telescopic joint 11, a speed lock 13, a
swivel 14 and an adapter 15 and a surface BOP 12 arranged in a tension frame 16.
This 1s just one exemplary embodiment of a riser configuration. Some of these
elements may be excluded from a riser or there may be additional elements in the
riser, dependent on the use of the riser. The stress joint 6 may for instance be

25 switched with a flex joint etc.

According to the invention there is provided a joint for use in a riser. This joint
may be arranged in the riser between the emergency quick disconnect package 7 and
the floating installation 3, preferably close to the emergency quick disconnect
package 7.

30 In fig. 2 a first embodiment of a joint is shown as a schematic cross section. The
joint comprises an inner pipe segment 21 and an outer pipe segment 22. These pipe
segments 21, 22 may move relative each other in an axial direction of the pipe
segments when the joint is activated. The inner pipe segment 21 is the moved
relatively out of the outer pipe segment 22, thereby extending the length of the

35 joint. The inner pipe segment 21 is at one end configured to be attached to a part of
a riser. The outer pipe segment 22 is also at one end, positione.ci on an opposite side



sphere, for an end of the other pipe segments, having a complementary shape. This flex joint may be
formed with control means for controlling when the two pipe segments are allowed to form a relative
angular deviation from an alignment. There are formed operating arms 51 foly) both pipe segments
These opera‘?ﬂg AEEYe 40linked to a cylinder arrangement on opp03|te e‘%z%%‘?ﬁge cy’hnder
arrangements for WO 2010/090531PCT/NO2010/000044 8 the different plpe segments. One pipe

segment is linked to the cylinder of the cylinder arrangement and the other pipe segment is linked to a
piston arranged &7 the eyhin d@hmgme@sdlBe%ﬁﬁ@wmaﬁbtﬂ;&eﬁ@rﬁo@r@f@ﬁbmrfﬁaeg 86s84ke

o ifterent S oo H“W@@E% f ﬁ?&ﬂéﬁ%ﬁ%& M‘”ﬁfe@f%%?%a‘i@ﬁ*‘%@%’%% e san
wo different si

this connection. %%1%1? QJ}%EBE{ r%t%‘ du%o%cfewa{e 5 lnngﬁpﬁf’ess ure, an%l one’t ay also
control the rate fS/ERSHY: %’t g t%’%Pe%“rl&'?\?éa&%la Byt EHE RGPS fluid

connectiorrline Mtﬁ%ﬁﬁ@?ﬁﬂg}# I@G R dhentrit stalsiat fesesiis ef@fWﬁH e amferntd| Sstireen
possibility to havereBilig stowr rinstanpe frbyeditowingise sl fftangh muthfoeiekthédiskibursts and
there is allow a mpipreskapid: aseBoticbher@gnayhal soski diffeeeshcyii derd arsamgeinente:around the

flex joint to contrgbtbm@w@mwwmﬁ@ﬂgmpbgﬂ%ﬁﬁﬁg@tﬁi@%@r@g};ﬁg@int as shown in fig. 2
may be used without the flex joint arranged below the joint. 15In alternative embodiment of the flex

joint as shown irfhgristhe e shastbad23f tivenyarst giskoin 2he Thichnenal dangedial yadwe=hbinkhere
may be an@ngednpiesshisen5eNsDER33sr3B¢ ih inetditierapheRapIBtRAis & the: QYindss arrangement
and these may hg,gssd JQopsratadbryalye, Sadihe feiddine i fig ﬂ;’etﬁ%r@slégﬁléﬂt§h%ﬁ a cross
section of a secqnd sbogent,al 5ol 18 20KV STRATDEREDS T Ane.epansalion =0

between the tWO G ai% The %&E«, or? %s also 50 arranged that it when the pipe segments 21, 22 are

moved relatively each other one of the chamber parts will decrease in size and one

15 will increase in size. The chamber part which decreases in size is according to the
invention adapted to be filled with a mainly incompressible fluid and is during use
filled with this incompressible fiuid, which when the fluid is kept within this
chamber gart will due to its incompressibility prevent the pipe segments from
relative movement in one direction, even with increased tension in the riser. This

20 tension will be transferred to a presgure in the incompressible fluid in the one

| chamber part. There is provided a fluid line connection 30 between the first
chamber part 25 and the second chamber part 26. In the first embodiment there is
provided a burst disk 31 in this fluid line connection 30. This burst disk 31 is
configured to brake at a given pressure in the one chamber part 25 which will

25 decrease in size when the inner pipe segment 21 is moved out of the outer pipe
segment 22, This given pressure thereby forms a threshold value. There may be
arranged sensors 33 in connection with the fluid line connection 30, possibly on
both sides of the burst disk 31.

As shown in the figure there is relatively below the joint arranged a flex joint 50.

30 The flex joint comprises an inner pipe segment and an outer pipe segment
configured such that center axis of the two pipe segments are allowed to form an
angle between them. This will allow some angular deviation of the centre axis of
one of the pipe segments relative the centre axis of the other pipe segment, other
than keeping the pipe segments aligned. One possible configuration is shown in fig.

35 2, where one pipe segments on one end is formed with a seat, partly similar to a
sphere, for an end of the other pipe segments, having a complementary shape. This
flex joint may be formed with control means for controlling when the two pipe
segments are allowed to form a relative angular deviation from an alignment. There
are formed operating arms 51 on both pipe segments. These operating arms are

40 linked to a cylinder arrangement on opposite sides of the cylinder arrangements for



by the piston 24 between the inner pipe segment 21 and the outer pipe segment 22, comprises a valve
32. As indicated this valve 32 may be controlled by a control module 34, which operates the valve as a
response to WI(egnals received from a sensor 33 reading the tension in thepésk% P&%ﬂ&hf Ehe sensors

33b, 33ein r‘ggsﬂ?g}nt 25may also be giving information about the angular stress in the riser to the

control module for input in the operation of the valve. The control module 34 may also be linked to the
valve 55 in the flex joint. The control module may also control the operation of the valve 55 in the flex
joint. As one mathsdéfeomt thiscernhadine Girhpijrneranrdistén pida sdgmetitsied o 2thare formed
such that they allgunaxiensiogeadin:they alatdayciosinstapsrhaninaia extepsion efthe dangr pipe
segment 21 on the epposite sige %Hﬁmpgéﬁa{{sﬁér@gl E?&é@lﬂh%{%&l%?re is also arranged
sealing elements, Qﬁ \%g& %‘ﬂlff dé,réa% r&éhg ;gl{lt aS| %case n ‘?h hefem odiment. The
shown In ment b

piston 24 pay as 1 ’the inner pipe segment 21. In an

] onne e
alternative emboaf}ﬂg?‘n'f?ﬂest lg?gﬁe’f& 275 g%ﬁﬁé*& &3 9 %r%%%‘%éf%% C¥BBfENt 22. In fig. 4 there
is shown a third %‘Fﬁﬁéﬁ‘ﬁﬁ%%ﬁﬂ?@ﬁ'&‘fﬁl%ﬁ‘lﬁi‘WQ%HP?éfa?&?Essﬁé?ﬁkfﬁecﬁFé\%Wemﬁ’oﬂ%ent will be
described. In thisogrhisodirreint 2He wed /e I2virih et fuivinepeersnestind 30heayedsothentng thramber
parts formed betedirthevwnfast thredbiriarpipeisegmaits/2d i@ Adsime bhahicdllyoparatetihEhere is

arranged a fluid geiinexabection the RaeiehapehpipPRiYaae thishilvid dRR. eHenrds 19 ane eylinder

WO 2010{@905%33%@;1/48%MQ@Q%@@@QQ@@%&&@ ﬁﬂﬂraﬁ%ﬁ@? ﬁicﬁx@@%&‘z fftgnged in a

cylinder 38, forming, b caiosh ARRASMRNE3qn IS LISIEN am%r%ora FFIG 0.3 ISR lod 39. This
a{ﬁta éi i o T TR R

piston rod 39 is a eve s allowe

increased presstire T’&WX Eﬁ&%ﬁﬁf&ﬁl&aﬁ%ﬂ §1‘~’3°r’r‘?—3l ?ocﬂ%r%? Bton arrangement
36, and there tryBY5TBERE Pethsstis W%l’t’h ﬁé‘aﬁ?gfdﬁlﬁ@‘%@st@ PstigEntine rbSterhTigo BBt the
fulcrum 41. Thefe issir thidhenibibdi frshicantanod el Ssting Bledsdntt 42, acting in the opposite direction
of the pressure in the chamber %%g on the lever arm. The pressure in the chamber part must therefore

be so larde that 18 AFERYLY SRR IRENoPE LG FilRE ISRy slumaningde o niBis ihdneivad aftheo.
10Movement of bresteligh anihadlvit s tramoradd wakre Bpeldeng e kE3aminigedthegssure

sensors 33b, 33c in the different chamber parts in the cylinder arrangement and
these may be used to operate the valve 55 in the fluid line.

In fig. 3 there is also shown a cross section of a second embodiment of the joint. In
20 this embodiment the fluid line connection 30 between the two chamber parts formed
by the piston 24 between the inner pipe segment 21 and the outer pipe segment 22,
comprises a valve 32. As indicated this valve 32 may be controlled by a control
module 34, which operates the valve as a response to signals received from a sensor
33 reading the tension in the riser. Possibly the sensors 33b, 33c in the stress joint
25 may also be giving information about the angular stress in the riser to the control
module for input in the operation of the valve. The control module 34 may also be
linked to the valve 55 in the flex joint. The control module may also control the
operation of the valve 55 in the flex joint. As one may see from this embodiment
the inner and outer pipe segments 21, 22 are formed such that they allow extension
30 in the joint by for instance having an extension of the inner pipe segment 21 on the
opposite side of the chamber parts. As indicated in the figure there is also arranged
sealing elements between the different parts in the joint, as is the case in all the
embodiment. The piston 24 may as shown in this embodiment be connected to the
inner pipe segment 21. In an alternative embodiment the piston 24 may be
35 connected to the outer pipe segment 22.

In fig. 4 there is shown a third embodiment of the joint, only different features from

the previous embodiment will be described. In this embodiment the valve 32 in the

fluid line connection 30 between the two chamber parts formed between the inner

and outer pipe segments 21, 22 is mechanically operated. There is arranged a fluid
40 line 35a from the one chamber part where this fluid line extends to one cylinder



mechanically operates the opening and closing of the valve 32. The arrangement in this embodiment
is also compensated with regards to pressure of the fluid within the riser. This is done by having a fluid
line 35b extending from the internal passage of the riser or joint and to a cylinder arrangement 36b
similar to 158 ?ﬁé? ihder arrangement 36a. The pressure of the fde'%rﬁﬁiﬁ’Wé’jﬂggf‘%cts on this
cylinder arrangement 36b, which through the piston 37% and piston rod 39b act on the lever arm 40,
however in the opposite direction of the influence of the other cylinder arrangement 36a. The piston
rod 39b is connegie ertitlsyenarsndGiandhe sl sideelibe iU AR IR PrasSHEe:RE the fluid
within the riser incjease=;aQe pLesSora e daver gr%ﬁet@g&%sea%na% Ul figed to be a
larger pressure qu" hseagagﬂg er palr(_;t eet‘ore %e \ﬁlc}faem S g This jlnce thﬁfgr ssgre within
the chamber part ich act e fever arm for opening the 0616%’%5 BV EMSRER Bdth the

force from the sprfgPaTERTE ?ﬁ??&%‘?o?&%%ﬁ%@@%@ﬁtﬁt’%ﬁﬁﬁ@rﬁ%@%B@Wﬁ@tﬁﬁﬂ%ﬁﬁ|n the
riser. Therd may REHRACSREP R 36pandrfasigesyronniie thransine i smith therisionirss395e, 35D.
The system may’béafothtddwithontib eretsturfuintensiierStte Foimathisembitkintintenmappdessure
the system may bedorpettwittiods thetifigidnine 3bposandfesdng:ihe fasce fsomethetfluichwitbin the riser
to the lever arm 4@:tiodigieGdnararis shavgtasfers th embadiment,attha.iein Ol differant Jeatures
s0from the third epbRdimancLhG descibed Je dis quﬂl%ﬂt the AR YDGR 3o pad,Pap from the

fluid Wrthrq(thec A the flurd h| er ctlv e are connect toa mon
cylinder arrang;elrir?erzéré}8 §R tf% SYFrtrea a rorrn]ntt ec %“r% egr)%goar eapc?srat ngnaertgr éj ‘rﬁ 37ina

cylinder 38 and tH& é’élsfﬁ%th?e‘)ﬁ%a%&a% fevd H@ %)"f the piston 37. This results

n that 35the pregsure of f am er part and the ris osite sides of the
:orston 37. The prz%% : Pan%’b%téﬂtdiﬂ"tﬁ% Al ’nn%%%% egpetra iNg Ay ﬁ%p?gbesrsaﬁgn of a

Isto
valve 32. A sprin g rrttZ 4)3'# %8 ‘QFFén H 15 racioe %r%%&a%mﬁé StHREPEIH Y shown
embodiment the %ﬁrtﬁb‘«‘fér dReseds o thedise awininh ane Wiradinder frianssawbic b ehwilarge the
spring elehent 4traotvasiaein evansetieniiith. thecoperating dithebltidutsitiottie cigindets on

arrangement.  this cylinder arrangement 36b, which through the piston 37b and piston rod 39b act

on the lever arm 40, however in the opposite direction of the influence of the other
cylinder arrangement 36a. The piston rod 39b is connected to the lever arm 40 on
the other side of the fulcrum. As the pressure of the fluid within the riser increases

20 the pressure on the lever arm 40 increases giving that there need to be a larger
pressure within the chamber part before the valve 32 is opened. This since the
pressure within the chamber part which acts on the lever arm for opening the valve,
now has to counteract both the force from the spring element and the force on the
lever arm from the pressure of the fluid within the riser. There may as indicated also

25 be arranged pressure intensifiers 44 in the fluid lines 35a, 35b. The system may be
formed without the pressure intensifiers 44. For a riser without internal pressure the
system may be formed without the fluid line 35b transferring the force from the
fluid within the riser to the lever arm 40.

In fig. 5 there is shown a fourth embodiment of the joint. Only different features

30 from the third embodiment will be described. In this embodiment the fluid lines
35a and 35b from the fluid within the chamber part and the fluid within the riser
respectively are connected to a common cylinder arrangement 36. The fluid line 35a
from the chamber part leads to one side of a piston 37 in a cylinder 38 and the fluid
line 35b from the riser lead to the opposite side of the piston 37. This results in that

35 the pressure of the fluid within the chamber part and the riser acts on opposite sides
of the piston 37. The piston 37 comprises a piston rod 39 linked to an operating arm
43 for operation of a valve 32. A spring element 42 is also arranged to provide a
pretension on the piston 37. In the shown embodiment the spring element 42 is
arranged within the cylinder 38. It is possible to envisage the spring element 42

40 arranged in connection with the operating arm but outside the cylinder arrangement.



WO 2010/090531PCT/NO2010/000044 10 The operating arm 43 is in this embodiment connected to a
sliding valve element 320 which slides in a valve housing 321 to close or open the fluid connection line
between the two chamber parts formed between the inner and outer pipe segment 21 22. 5In addition
to the joint aggf]gfg fidd*Above there is the possibility of providing the rlse‘?%?ﬁf)&oé 8‘82{1 riser weak
link, as shown in fig. 6 and which will be described beldW. Such a riser weak link is typically situated
above two standard joints above a lower taper stress joint where the bending moment is low. Current

system uses safqtyej@wﬁaﬁﬁwkcim@Iﬁotafgkﬁﬁbaa%ﬁ&ﬁrc%ﬁ%@mawa&@Q&t@ﬂ@%@ﬁ{om
overload in caseﬁof@ahgﬂgﬁa%gﬁwﬁfe@hﬁm o4 %Q%W@@M %@ﬁ%‘iﬁ%ﬁ%\éﬁ&%&l@”‘er

elements. The fall e mo e of th ink. m etg xces enS|on as shown in U 51061,
excessive bendlarl}Zg;jt owrtlown M?l%afor%om w?‘évt?on 0 boﬁ‘?r,&% dlscusgé)(f a%%ve%ere are

different elemen mduce tension in the riser, external forces or internal pressure within the riser.

15There |s§here£o wn a.(gll% I’\SN%? EIllﬂllé ael§g %g d 'nde?t?lﬁl en%o%% rnal ressure in
the riser system. Wea ﬂg} als QVI argero a% n gln ovv the
current systems. /’ﬂ?‘?fvévé IthEPES ?’é%w 'Eﬁfrré]&ef’o brake at

pfefs%sws@& @gﬁ?&ﬁ itk
a given tension ﬁ%ﬁé%ﬁi&%ég‘#ﬁ%rn‘fée%#%ké@gp ratHateHe BRe e %@é@%é’i‘i@sﬁh@% pipe
segments are at iiehr spposiesigstinvbees dorreaciod worespdstiow riser parts. According to the

invention the riser weak link comprises a preload packag which is connected to the respective riser

segments, and cORIGH Y LERHPACHEIB ioBSIB ARy e RRIGES LG A6 SHERBLE RSk link.
This indudés tensisis atipiscrsl evarided énders ohfasedarsioff ior thstagestagkg-out. The weak

link is located above the barrier elements. The failure mode of the weak link may be
to excessive tension as shown in US 5951061, excessive bending as shown in NQ
321184 or a combination of both. As discussed above there are different elements
that induce tension in the riser, external forces or internal pressure within the riser.

15 There 1s therefore a need for a riser weak link with a brake load independent of
internal pressure in the riser system. Such a weak link will also provide a larger
operational window compared to the current systems.

A weak link comprises two pipe segment joined by an element configured to brake
at a given tension in the pipe segments, for thereby separating the two pipe

20 segments. The two pipe segments are at their opposite ends, in use, connecied o
respective riser parts. According to the invention the riser weak link comprises a
preload package, which is connected to the respective riser segments, and
configures such that the preload package can induce a tension across the weak link.
This induces tension may be added independent on the tension in the riser as a

25 whole. There is also the possibility of equipping known weak links with a preload
package according to the invention.

By such a solution one may in cases with varying internal pressure or even where
there is no internal pressure within the riser sill have the riser weak link to brake at
a predetermined tension, which equals an external added tension by regulating the

30 preload package according to any internal pressure in the riser. The braking tension
will be a tension in the riser from any internal fluid or added by the preload package
when the internal pressure in the riser is below the design pressure and the external
added pressure. When there is full internal pressure within the riser. The preload
package ay be turned off, i.e. not applying any tension to the riser weak link.

35 Thereby the riser weak link will brake at a given external tension applied to the
riser, independent of the internal pressure in the riser. Such a solution also gives the
possibility to have an “active” riser weak link, where one by using the preload
package may apply tension to the weak link so that it brakes. One can then actively
decide when the weak link should brake.



25whole. There is also the possibility of equipping known weak links with a preload package according
to the invention. By such a solution one may in cases with varying internal pressure or even where
there is no mternal;ressure within the riser sill have the riser weak Iinkt ﬁ}%e% l%(;igetermlned
tension, thyﬁ)é 14234 external added tension by regulating the 30pre ackage according to any
internal pressure in the riser. The braking tension will be a tension in the riser from any internal fluid or
added by the preload package when the internal pressure in the riser is below the design pressure and
the external addexhpressitie. dMbedi theneniSfulkinterdl lpkssudre diithin the nisentibha psblead package
ay be turned off, jueri 108 apRlyier aRvitanaib AR fiagi-weakdiRematiherehvdhestisaraysak link will

brake at a given exigmalionsiananpliss Lob%%lzléﬁrmm%@nqﬁ@&;@gé@@gﬂ{@mﬁi mwy;em the riser.

Such a solution also ) Gives tp{l fPOSSIblll to riser weak 1|n w usmg the

%r%( oad a e Pb
preload pa kag m enS|§n 16 eweak’ so%a |tﬁraEesP BrétaA" @h ver decide
when the weak mﬂ%%sgl [ OER Twdvats FAREZGIOFEORHARTT BHREHD

embodiment of &LHEBAWIAR FNIEBEEBRENRFEO BITSTEHIOT ISISKERMDIPHGEBITAE A érl\%&ﬂcﬁﬁk
comprises a firstqoipecdegpentl 08 panddingspenslpipsl Sbgdete 182resionagtBddsy atarazirelement
103. The pipe seTeenischO 0L aser pigvited withclangedaetiansniid;, kofowhhecvhelnkehn a preload
package 106 is Jayradiaesliihpenersiass Packase. 0@ LaBRfigRs idis smhadinaenta piston 107,
cylinder 108 arrangemani each CAANQEIRG IRIRSREEIYS @R%é@%?ﬂ%&&?&ﬁa@%a%@dﬁ&%&o' system

109 providing press ized fluid into the ston/c Ilnder rangement. T. on/c linder arrangement
thereby prowdesatg1 élon{ Q?%lgg \ V\%ak ?nk %}/go’n% Fga a&%%l%i/cy?m erX arr%ng%m%ent the

tension across tH& “f) Fgatmns or similar.

In fig. 7 there is shown possible additional features of the invention, which may be
used with all the different embodiments described above. There is in this figure

15 shown a riser 1 with a joint 20, according to the invention, forming part of the riser
extending from a subsea installation 2 arranged at the seabed to a floating unit 3.
There is in the shown riser 1 arranged a subsea tree 9 and an emergency disconnect
package 7 close to the seabed, and the joint 20 according to the invention between
the emergency disconnect package 7 and a connection point for a tension system

20 connected between the riser I and the floating unit 3. There is in addition arranged a
surface BOP 12 and a telescopic joint 11 or slip joint in the upper part of the riser 1.
The telescopic joint 11 is arranged above the connection of the tension system to the
riser. According to the invention the joint 20 is through signal line 61 connected to
a control unit 60. The signal or signals transmitted from the joint to the control unit

25 60 may represent the pressure of the fluid in the riser, within the chambers of the
joint, the extension of the joint, the stress in the riser or other values in relation to
the operation of the joint. The signal transmission between the control unit 60 and
the joint 20 may also be wireless. This control unit 60 receives signals from the
joint 20 and these signals may be communicated to an operator. The control unit 60

30 is also in communication with the emergency disconnect package 7, possibly
through signal lines 62. When the signal from the joint 20 reaches a given value the
control unit 60 will as a consequence of this activate the emergency disconnect
package 7. The signal may be a representation of the extension of the joint 20, and
when a given extension is reached then the emergency disconnect package 7 is

35 activated. The control unit 60 may also receive signals from other parts of the riser,
as indicated with signal lines 64, 63. These other signals may also be input to the
processes in the control unit 60, which decides to activate the emergency disconnect
‘package 7 or not or they may be transmitted to the operator.

The invention has now been explained with reference to different embodiments. A
40 skilled person will understand that there may be made alterations and modifications



10 controlled. There are other possibilities for providing a preload package, one may use hydraulic
force as explained, springs, thermal expansion, electric coil/magnet system, combinations or similar. In
fig. 7 there %8;}8%%%{8§§ible additional features of the invention, which ay,bgMssshyith all the
different embodiments described above. There is in this figure 15shown a riser 1 with a joint 20,
according to the invention, forming part of the riser exté%ding from a subsea installation 2 arranged at
the seabed to a floating unit 3. There is in the shown riser 1 arranged a subsea tree 9 and an
emergency disctmissepackadje@ncicbetterthwitsatbd seopkthbtizint 2hhosaslieditedhs theention
between the emefgeney diggannect package 7 and a connection point for a tension system 20
connected between the riser 1 and the floating unit 3. There is in addition arranged a surface BOP 12
and a telescopic joint 11 or slip joint in the upper part of the riser 1. The telescopic joint 11 is arranged
above the connection of the tension system to the riser. According to the invention the joint 20 is
through signal line 61 connected to a control unit 60. The signal or signals transmitted from the joint to
the control unit 2560 may represent the pressure of the fluid in the riser, within the chambers of the
joint, the extension of the joint, the stress in the riser or other values in relation to the operation of the
joint. The signal transmission between the control unit 60 and the joint 20 may also be wireless. This
control unit 60 receives signals from the joint 20 and these signals may be communicated to an
operator. The control unit 60 30is also in communication with the emergency disconnect package 7,
possibly through signal lines 62. When the signal from the joint 20 reaches a given value the control
unit 60 will as a consequence of this activate the emergency disconnect package 7. The signal may be
a representation of the extension of the joint 20, and when a given extension is reached then the
emergency disconnect package 7 is 35activated. The control unit 60 may also receive signals from
other parts of the riser, as indicated with signal lines 64, 63. These other signals may also be input to
the processes in the control unit 60, which decides to activate the emergency disconnect package 7 or
not or they may be transmitted to the operator. WO 2010/090531PCT/N0O2010/000044 12



to these embodiments that are within the scope of the invention as defined in the attached claims. 13
CLAIMS 1. Joint for use in a riser extending between a floating installation and a subsea installation,
comprising an inner pipe segment and an outer pipe segment, arranged moveable relative each other
in an axial direction and connectable to respective riser segments, forming a chamber between them
with agadially extending piston, dividing the chamber in a first chamber part and a second chamber
part, wherein at least one of said chamber parts in an initial position of the joint is adapted to contain a
mainly inconipresiblesluida thistotripmderepentichsoredhinga wslalias 1he iInndsplpessditieht is
movedoietativedy autoktheputerpipe sedment;tchaiacterizechin thantivd joirtdsbtomfigtinsdeadth a fluid
line ceanectionframasaisane chamhenpatticthe othpscchamber pagtmennfigurethguehcthatitire relative
movementaf the:piperse RS dneaniiehsd by Hwei@ugmeaai@wateno& afluigh flavdng outef the
champer, Ré@r}mﬁ&ggpa&@%&ﬁé@m rABNEtiondadhe tber shampen pakal 3oJeibh dcepsding o claim 1,
Chafacae“% o g{u&m fadhding &J&ﬁgggm GANIPIISRSA st disk. d&rggﬁtga&cmmt@s%@ of the

prece ing claims, aracterlze th uid ling connection co ses, I Joint
accordifi Ing o} pc?am% “tha move ﬁ i tha%JI |t€:§)lr€n orise }:P nsf%rﬁeg %é%%ﬁ?é%ﬁ@%& for
X

rise
readingGHEESSBH EEShtrS H%’a%gr?ns?es Ooenggafn %?1 BNnSor T acttéate the
reguldtiti SaHAELTSY 38Rt AECHIERTE T O RS VHRRt SreCaditRg é%%@l%h%?&&f&ﬂ%ld % it
configliparaisch th Atuide oreisepat withis §5$§’B?Fep€ﬁa’il?fﬁé%é}??ég’tlé)ﬁl’éerﬁ%%f‘&‘ﬁ%lt%}ﬁ?@ ih§Evice for
operatingnthve pegulating valve. 6. Joint according to claim 5, characterized in that it comprises a fluid
line from said one chamber part to a piston arrangement, the piston arrangement operating as a
response to thenfluid pressurelii:the, chamber pairt, ahd actiagionfandiperatingzatioy formppeeation of the
valve., frsd @it according to claim 5 or 6, characterized in that it is configured such that the pressure
within a flow path through the joint is acting on a mechanical control device for operating the regulating

Valve'3.14 Joint according to one of the preceding claims, characterized in that the fluid line

connection comprises a regulating valve.

4, Joint according to claim 3, characterized in that it comprises control means
connected to a sensor for reading the tension in the riser and the control means in response to the
sensor readings actuate the regulating valve.

5. Joint according to one of the preceding claims, characterized in that it is configured
such that the pressure within said one chamber part act on a mechanical control device for
operating the regulating valve.

6. Joint according to claim 5, characterized in that it comprises a fluid line from said
one chamber part to & piston arrangement, the piston arrangement operating as a response to the
fluid pressure in the chamber part, and acting on an operating arm, for operation of the valve.

7. Joint according to claim 5 or 6, characterized in that it is configured such that the
pressure within a flow path through the joint is acting on a mechanical control device for operating
the regulating valve.



8. Joint according to claim 7, characterized in that it comprises a fluid line from the flow path through
the joint to a piston arrangement, the piston arrangement operating as a response to the fluid pressure
in the flow path and acting on an operating arm, for operation of the valve. 9. Joint according to claim
6 and®B, chalateéizeartinadeteimstorr &rradgement e6mprRisdgtiiceytiies wilhigistondiaith a
pistonthed]cenmehtdddogieshegtire fluidines; andithenoperating stoncomppsesiat leyerasng, asvhere the
distal gndsRfithe fwepisiRRdogle ack-onthelevEs RIELin MRy timlever aiminARREsitedirgsHons
relative %rf%%%run}.tﬁlgv\]ﬁigt according to one of the claims 6, 8 or 9, characterized in that in at least
one of the fiLiid lines between the chamber part and the piston arrangement or the riser and the piston
arrangement there is arranged a pressure intensifier. 11. Joint according to one of the claims 6, 8, 9
or 10, Sharacléeipetriridbiattedsinieatife Pistan at@antententisthiddbe PPsprigermems. 12,
Riser extemdireg hetwetin defloatitly pistalkatiothanpistsulbsdadnstaltatibne cosppeisingfan @hsrgency
quick ?ﬂ%%@@ﬁ&%ﬁ&(ﬁ%@%@%@%@%é apihal RelQinh acROrAliRG 49 onenefihe gt@imf; asilzforms
part of the ri t he ing.i : . : C o claim 12,
chara(a:lt(t:et r?zlg e%%j;n%%g% t %glrgzi s%%réaén?gg CT %%%%%%%@%%#v%%e%%#g %%%SP%%%}‘{% eg %{}?ﬁ?&i& Riser
according to claim 12 or 13, characterized in that it comprises a control unit connected to the joint and
to the EQDPJ@ind aowfigitedacat lehs¢edeivs sighas Fropthedqsirt rprocéssithdsd Bhatdeny signals
to the @b Pthd Fl\Risknacbetdinegntchelalmmderchanactdridedpin thahihe gomtrol tunitthiso secende s
signalg frmetherRRstmRkthe Lisel HanRises pecardinanieengsf the claims 12-15, with a joint
according to claim 4, characterized in that the control means also receives signals from sensors in
connec%ion wjth the flex joint. 15 17 Risei acco(#'d%r:‘g)to ci im 16, characteriz%d.in that thz control
means Is conREtEEE OF it PHHOS At L8Rt utit, 98 M&thdd ot ifEiating IhEBhatatdH window
of a ris@e HERIM s e avEE STRIELA G inta RtisPr igdcdesitdsa installation, providing a joint according
to one of the claims 1-11, between the floating installation and an EQDP, when the floating installation

deviates fronp it pperatinng! weneQy anthiiprebysncraasnghie BsiNRINEIISE! cantiling the

outflovaVHO.@&{%l%é%g $?cﬁh&%%%5§w§aw &ﬁ%?ggicgmwegé??ze&eﬁ%g@ae 8tihs dointithereby

increasing the time to release the
g fa eca?msn}»I? orms part 0'%'

to one of t e riser between the floating installation and the
EQDP.
13.  Riser according to claim 12, characterized in that there is arranged a flex joint

between the EQDP and the joint.

14.  Riser according to claim 12 or 13, characterized in that it comprises a control
unit connected to the joint and to the EQDP, and configured to at least receive signals from
the joint, process these and send signals to the EQDP.

15. Riser according to claim 14, characterized in that the control unit also
receives signals from other parts of the riser.

16.  Riser according to one of the claims 12-15, with a jeint according to claim 4,
characterized in that the control means also receives signals from sensors in

connection with the flex joint.
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i7. Riser according to claim 16, characterized in that the control means is connected to
or form part of the control unit.

18. Method for increasing the operation window of a riser extending between a floating
installation and a subsea installation, providing a joint according to one of the claims 1-11,
between the floating installation and an EQDP, when the floating installation deviates from its
operational window and thereby increasing the tension in the riser, controlling the outflow of fluid
from the chamber part and thereby controlling the extension rate of the joint, thereby increasing the
available time to release the EQDP,



