FORCE ELEMENT ARRANGEMENT AND METHOD The present invention relates to a
force elenent arrangenent in relation to a riser joint and nethod for

reduci ng wendiom@2onent in a riser at the connection poipgi/NGo®/®UBIEA
installation, and nore specifically to a riser having a flexible joint.
During subsea hydrocarbon extraction a riser is utilized to establish a
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workover operations. A well 10 has been drilled from the seabed 12 into the earth
and completed in the normal manner, capped with a wellhead and subsea Christmas
tree 14. A BOP or lower riser package (LRP) 16 is locked onto the Christmas tree

25 14.-An emergency disconnect (EDP) 18 is locked to the LRP. Above the EDP there
is normally arranged a stress joint 20 that will handle bending moments in the riser.
The stress joint 20 may be in the form of a bending restrictor. At the lower end of
the riser there is also a safety joint or weak link 22. The riser 24 itself consists of a
number of pipes that are screwed or otherwise locked together to form a pipe string

30 as is well known in the art. At the top of the riser there is a telescopic joint 26. In
the drawing the telescopic joint is shown in its collapsed position. The riser 24 is
held in tension using a tension system 28 in the normal manner. A surface flow tree
is attached to the top of the riser and held in tension using the heave compensator
(not shown). The vessel has a cellar deck 32 and a drill floor 34. All operations are

35  conducted on the drill floor. |

According to the invention the above mentioned problems are reduced and or
eliminated by equipping the riser with a joint, a riser with such a joint and a method
as defined in the attached claims.
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25 the joint may comprise a first anchoring point located adjacent to the first end and a
second anchoring point located adjacent a second end, where both anchoring points
are being laterally displaced from a joint axis in a neutral position of the joint. The
force means are configured to apply a force between the anchoring points, to
laterally deflect the one end of the joint away from the joint axis. With a joint axis

30 one should understand an axis running from a center the one end to the centre of the
second end. When there is a flow passage through the joint the axis may run from
the center of a first end of the passage, at the first end of the joint to the centre of
the second end of the passage, at the second end of the joint.

According to an aspect the joint may comprise connection means for connection to a
35 part of a riser relatively stationary and connected to a seabed installation and
connection means for connection to a part of a riser allowed to move relative the
seabed. By this the joint is connectable to two different riser parts, which will be
joined the joint and thereby allowed relative movement between them. According to
an aspect the joint and the force means are so configured that in a neutral position
40 of the two parts of the riser the force means provides mainly equal forces around the
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means of the joint, will in this neutral position, when this is given, provide a force

on the two parts of the riser, of the ends of the joint that is mainly equal around the

circumference of the joint or riser and thereby keep the two riser parts or two ends

30 of joint in this neutral position. It is when the relative position between the two riser

parts or ends comes out of this neutral position that the force means provides a force

trying to further move the two riser parts or ends out from the neutral position,

thereby providing a negative stiffness to the connection between the two riser parts

in the form of the joint according to the invention.

35 The additional force provided by the force means when the two riser parts are not in
the neutral position must be overcome to move the riser parts or ends back to a
neutral position. A riser extending between a subsea installation, fixed in relation to
the seabed and a floating installation, moving with the changing conditions of
waves, wind, will experience that the floating installation has movements in a

40 horizontal direction. This will lead to an angled positioning of a part of a riser,
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arrangement may comprise a system with at least one elastic element, as for
instance at least one helical spring. The spring would in one embodiment be
arranged in tension between the connecting means of the force element
arrangement. In another embodiment the spring may be arranged in compression.
30 There may be one spring arranged extending around the joint or at least three
separate springs arranged around the circumference of the joint. There may
alternatively be at least one elliptic shaped spring joint between two riser parts, in
such an embodiment also forming the flexible means. The elastic elements or
springs may be configured as linear or non-linear force inducing elements.

35 According to another aspect the force means may comprise a system with at least
three fluid operated cylinders arranged around the circumference of the riser.
According to this aspect there may be a control system regulating the fluid in the
fluid operated cylinder in response to the relative position of the two riser parts or it
may be configured as a passive system with an accumulator in the system. The

40 hydraulic cylinders may be hinged to connection means attached to the ends of the
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bended pi per&egieidSsed)hese elements are then forming the force means and these are

connected to the ends of the joint through the swivels.

25 According to another aspect the force means comprising force inducing elements, as
springs, cylinders, magnets etc may be arranged with a direction forming an angle
with the passage through the joint, thereby arranged in a cone like manner around
the joint. By having such a positioning of the force inducing elements one achieves
a geared system. There is also the possibility of providing a joint with force means

- 30 which are a combination of the different embodiments as described above.

The invention also relates to a riser between a floating installation and an
installation fixed relative the seabed, comprising a joint according to the invention
as described above.

The invention also relates to a method for reducing bending moments at the
35 connection of a riser to a subsea installation.

The invention will now be described with reference to the accompanying drawings
where;



al l ows and can regul ate the angul ar rel ati onshi ps between the different
parts of the joint and thereby the bending nonments that occur in the joint,
and t her elpp 20@/@edong a bending force to the joint as apcomR2qevanoessof
angul ar deviation in the riser. The bended pip segnents and sw vels, forns
in this enbodi nent the flexible nmeans of the joint according to the

i nvention. The swivels may be controlled by notors wth crown wheels to
control theFimVieisendraofing bfa peinded risepsyssagnent in relation to the rest of
the riser, these elenents are then formng the force neans and these are

connect ed t gigd.meisendketohf shbhéng eenforde’raetig ohhike sidevel s. According to
anot her aspect the force neans conprising force inducing el enents, as.

springs, cYlFindeks diganeiifovdhe beRYinRnahémeged with a direction formng an
angle with the passage through the joint, thereby arranged in a cone |ike

manner ar oupqig.tz;hgaj@(ie{kth.Sh@wi%m%%ﬁlg%ﬁf%hygﬁmlﬂg of the force inducing

el ements one achieves a geared s ere Is also the possibility of

ent s one “dchieves a geare " Th s9 the possibility of
Crbod ront o 48 ey RlE HERURE MRt BRIV ARES U0 S icer

betveen a f koatd g §0stal Lidtl a0 Ando anchpsdald b an Lixedhg el ative the
seabed, compt¥s] r%g a jOI%\% AcCord] n% o eIV Nt 1o V88 Uescri bed above.

The inventign also relates tao a nethod . far redycing bendi ng nonments at the
Connect ron o1& Basinis Sl adbi SRSt e RUgR: fon il | now be
described wth reference to the accoppanying draw ngs where;Fig. 1 is a
drawi ng of &%rd 82 HAYIng ?&Wlé‘%@tf@H{tﬂgFg’PdEm?%t %%R&Vﬂtlgﬁom ng the forces
acting on the riser. Fig. 3 is a diagramshow ng bendi ng nonents, Fig. 4 is
a sketch sh&w-fyistardrapgingehiqyiag adifth ﬁ@bpﬁmﬂtw&%be mvgntien j s a drawi ng
showing a first enbodi nent of the invention, Fig. 6 is a drawing showi ng a
secondl@nbodigrelftis afdraweng sheaving esixthiegbodimentofdhawvegtishowi ng a third
enbodi ment of the invention, Fig. 8 is a drawing showing a fourth

enbodi nent &fig.tHesiandrewingoshowing a sevérgh ambodwheny fitbevimgnsiofj ft h enbodi nent
of the invention Fig. 10 is a drawi ng showi ng a sixth enbodi nent of the
invention, Fig.121i% al drawih shewigg aheigh@gnbodaventdt thebodintenf amf t he
invention, Fig. 12 is a drawi ng show ng an ei ght enbodi nent of the
invention, e I3iig.a didgraf $hoingbandinbdmentBRRALBEs B R veUBEd dalitR Mreen

the wel | heag. i th ég]{f%%rgilggse({f%nrtisegpn igurations of a riser.

15 In Fig. 2 is shown a simplified sketch of a part of the riser system as depicted in
~ Fig. 1. A flex joint 20 is mounted between the riser 24 and wellhead 14. The flex

joint is typically located at a height H from the wellhead 14 datum to the flex joint
axis. The riser can also be said to comprise two parts joined at the flex joint. As can
be seen from Fig. 2, when tension is applied to the riser, an upward force Fr acts on

20 the wellhead. When the riser is at an angle 0 this force will split into a vertical and a
horizontal component. As will be understood, when the riser is vertical the
horizontal component is zero but as the angle increases the horizontal component
will also increase. The horizontal component will result in a bending moment
generated at the wellhead, as represented by the formula

25 My, =Fy,xH+k,x6

where

H: Height from wellhead datum to flex joint axis
0: Global flex joint angle
Fr: Riser tension at flex joint axis
30 Frn : Horizontal component of Fr
ke: Rotational flex joint stiffness



In Fig. 2 is shown a sinplified sketch of a part of the riser system as
depicted in Fig. 1. Aflex joint 20 is nounted between the riser 24 and

wel | head Wéd.200bm@2f2bex joint is typically |ocated at a hecgNoz2bbdooessut he
wel | head 14 datumto the flex joint axis., The riser can also be said to
conprise two parts joined at the flex joint. As can be seen fromFig. 2,
when tension is applied to the riser, an upward force FR acts on the
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Y-axis in aaﬁila&hﬁg‘&ﬁexftrgimnghﬁe Feagxm®ment hgc&endingdnnbeBd1 head. TigeWeh| head
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two parts oflif tiese icsererosyahegiur ithebending nioneont at thealeltionad] MRy, afor ans shows
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negati ve vaPGRlsF o feestge U R RN A
W th a2@egavnvke MebRed dmngiubfsmeg@akonsml ch has a |l arger negative val ue,
there will again be an increasing bending nonent at the well head, as
i ndi cat ed i Ahishgroylteaps. solvel advatdieg ge thesinventadmabygprovadikg ngleyidef Whebss of a
j oi nt bet wegfkating aPBFdeSthef ads bh 8¢ tWd ARr parts connected by the joint that induces a
negative stiffness in the joint between the two riser parts. In fig. 4 there is shown a
sketch of the principle behind the invention. A force creating element is attached
25 between a point below and a point above the flex joint or with other words to the
two different riser parts in a distance from the joint. The element will create a
situation giving that if the bending angle is larger than zero the force element will
try to increase the angle. The bending angle is an angle between the two riser parts,
when these riser parts are moved out from a neutral position. This angular deviation
30 of the one riser part in relation to the other riser part will be resisted by the vessel
due to the tension system connected to the riser at the vessel and the result is that in
this situation we have introduced a flex joint with a “negative” stiffness. This
enables the flex joint to be designed with negative cocking stiffness and this will
cancel out or reduce the influence of the bending moments as a result of the
35 deviation of the riser parts relative each other. , as shown in the formula below:

Mg, =Fxo

L o
6 = =xsin(—
2><sm(2)

F=P—(ka—k*L*cos[gn=P—ka(l—cos(g))



positive to negative. This will reduce the overall dynam cal/static bending
nmonment on the well head during subsea operations. This problemis solved
accor di ngwbaodd@2120vent i on by provi di ng a device which ipeTovo2adg/degosa f orce
that acts on the two riser parts connect by the joint that induces a
negative stiffness in the-joint between the two riser .parts. In fig. 4
there is shown a sketch of the principle behind the invention. A force
creating el enent Mys: Btidingetbrbaitweseratedisy flex peihow and a poi nt above the
flex joint or whg ;lngrfoge/grds to the two different riser parts in a
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angular deviation between the longitudinal axes of the two riser parts, or the riser
part attached to the vessel and the part of the fluid conduit from the well and up to
the flex joint. This last part of the fluid conduit will also form a part of the riser
from the well to the vessel. A first shoulder or spring holder 60 is attached to the

25 first or upper part 52 of the riser and a second shoulder or spring holder 62 is
attached to the second or lower part 58. In the figure there is shown that the position
of the lower shoulder 62 can be adjusted relative the second part 58 by a nut
arrangement 64. It is possible to arrange also the first shoulder 60 adjustable
connected to the first part. It is also possible to arrange both shoulders 60, 62

30 adjustable connected to their respective parts 52,58 of the riser. This enables the
spring to be pretensioned according to the desired force on the specific flex joint to
easily adjust the force for the specific use. The shoulders 60, 62 are formed by
annular shaped shoulders extending in a radial direction relative the riser parts.
There is in these shoulders 60, 62 also arranged a groove 61, 63. As shown in the

35 figure these grooves 61, 63 of the respective two shoulders 60, 62 are facing away
from each other and thereby also facing away from the other riser part compared
with the one they are attached to. It is also possible to envisage an opposite
configuration where the grooves are facing each other. In the spring holders or
shoulders there are arranged hydrostatic suspensions 66, 67 respectively. The

40 hydrostatic suspensions each consist of a ring-shaped cylindrical flexible element,
for example made by rubber. The interior of this flexible element is filled with a



a floating vessel and thereby foll ow ng the novenent of the vessel, while
the lower part 58 may be attached to the stress joint 20 shown on Fig. 1,
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attached.
25 connected to a source of pressurized fluid 77 and the flow to the different chambers

of the different cylinders in the cylinder arrangement is controlled by a control unit
78. The system also includes sensors for measuring the global riser angle 0 as well
as pressure and temperature transmitters as is common in control systems. The
arrangement function such that the angle size and direction is measured and when

30 the riser starts bending the control unit will direct pressurized fluid into the chamber
above the piston to force an increase of the bending angle.

The piston and cylinders are preferably attached to the shoulders with flexible joints
to avoid excessive bending.

The system is shown having tree cylinders equally disposed around the riser but the
35 number may be any that will achieve the desired result. Also, it will be obvious to a
person skilled in the art that the piston and cylinder can be otherwise arranged, i.e.
that the piston may be attached to the lower shoulder 62 and the cylinder to the
upper shoulder 60. It should also be obvious that the pressurized fluid can be
directed and distributed to more than one cylinder so that the increase in angle can



The spring is tensioned according to the desired function and when the
upper part 52 noves out of alignnment the axis of the spring wll also nove
out of alwgrmwnt2amth the riser. This creates the unevemrciovozeoddoaisawi | |
tend to pull the riser further out of allgnrrent. A stop may be introduced
tolimt the bending angle, In-an alternative the spring may be repl aced
with a bi-stable rubber elenent having the sane function. Fig. 6 shows a
second enbodeaehieved. Ahmdaratahigeie figutotheps mdly dier@nhestimslino79 betweehnhe
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arrangeren 92A wi lenortI bseeell’llgned V&?lth a secon((ainen of the first bent pipe segment 94A since

25 this pipe segment is bent. Via a second swivel means 93B a second bent pipe
segment 94B is connected to the first bent pipe segment 94A. The second bent pipe
segment 94B is connected to a second riser segment 92 via a third swivel means
93C. The relative movement between the different bended pipe segments 94A, 94B
is controlled by motors 95 with crown wheels 96. Through the controlled movement

30 of the swivel means one achieves the induced bending force in the joint.

In fig. 9 there is shown a fifth embodiment of the invention. This embodiment is
similar to the embodiment in fig 6. A difference in this embodiment is that the
cylinders/piston rod 102 are arranged with an extension axis transverse to an axis of
the joint in a neutral position, and with hinged connection 104,103 connected

35 between a first arm 101 and a second, mainly L-shaped arm 100 with a distal end of
the L-shape arranged mainly radial outside the first arm 101. The arms 100,101
being connected to respective part 52,58 of the joint.



the pressure within the internal bore 54. In Fig. 7 there is shown a third
enbodi nent of the invention. In this case the desired function is achi eved

by usi ng wbeciwepmrgnet s. Agai n, any nunber of magnets caoTh@2082B0054
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be attract edyhediRah 1Rt PRlorfrdd: 1 3Sis lcdnk& oo Aﬂbééaﬁlgad&ang&%hﬁnméi ARRBSe -
bet ween t he m%gﬁts %ﬁﬁ%ﬁm tional to the attraction. The systemis

t her ef ore ofT&PACRAC ion that when the riser starts bending to one
side, the nmagnet(s) on that side will seek to ve cl oser _together and
t hereby try!d §gi ﬁh%@a@‘sm “B’e%na?\f?@ﬂb?mgﬂ@mqnéfe ednyentpn. Ifiig em?aorhment

i ncr eas® t héhepiienebleaheatstafabe jant betdete ik v embsrazasant he adhexiitgde pipe shoul d
al so_be not %&rﬁé}ﬁtllmnﬁ,@@d‘gf P8afl W&nPQ} e'bEﬁ{dé?lfpibQ,%eé}H&{'t@Ta§ shdwiid thebe
possi ble to Iock@ﬁ?hmm nt. i n.the st.ab erge. qil al i g{;%%% dgﬁnfl %Pratl on. In
fig. 8 ther 8ME BRGNS olhe HOBRIRIPTarR™m Gt LifdS AvRSTHIORAME FIGRTTYS:
enmbodi ment alf anétl 12 ogeonsegmend ofthe joirgohhe areel means thé3 jl bt ate mctbiy di ng to
the inventi embbdimedi@RIhéwhité Bt c§VhI& pisBANRFrafddnedt. LIEhORBAST JoBsiblIR Of
this sw vel neans tg?)ﬁtqgre. [ S ..conn &r&eﬁd %‘ tk'er?l:fn rbentibgel Re esr%%mant 94A, a
first end of "YAEFTFIS*b %P_%.%&%@S YEARCWITS BFSt "Be CaiT Yred with a
second end efrangpdrnty ay dgsspibed ipeelaieerinembadimenhwethithe Haiipiat selyhent i s
bent. Via a second swi vel neans 93B a second bent pipe segnent 94B is
connect ed t &n figd 2ftherstis sbown pi ¢ éfesang aeprct 9fl e ifikentgac dm thibembodimentsbegnent

94B i s connggtetheafls,danIRE B8t¢h 61 B&licab SR 5P Ard pesiBondll fotht Dk \eall ofeRs 93C.
The rel ative np f

venment, het ween the_ di rent. bended pipe se s 94A 94B
10 cont col | SRYHEE blos€ AR SR & gt it B RER I Ret End SRR Rofie i insy
nmovermeh? of thihavilgiivet gearansobihe farasiiavkis syplem dapgodenttsarilie deferabrce in the
joint. In fidgplReinbar 6f the call@m frst phd B2@TRe | okt refation@o ianadtofan. Thi s

enbodi nent | 11 . i ey i if ' i
cmbodi mont P PHARrE R0 kISR LFRbilgk e seteClnehfl 8956 fo e
ext ensi on aXiidh the gty cliferenh fore gigags as deseaibedimelptionytdgtathsr posi ti on,

and with hi sg@ddeesmecti on 104, 103 connected between a first arm 101 and a
second, mainly L-shaped arm 100 with a distal end of the L-shape arranged

mai nl y20 adi gh figul $ikige ﬁdgﬁld;vhr 5 Uiadfrith SAdwinkh@ie aE4Bts i Ohel Bkmbef sraphosngct ed
(9, CSBct | Ay THy 8 A (BuLR BN I RordNELE B MBS
102 i s conndéf &fterdong Kissk (%Oaffr,%yéwm diffesent tiipesef dexiblegpeeioipts.
surface 106There are three curves shown in this diagram, on where there is no flex joint in the

riser, which is the graph with the largest variations in bending moments. The second

25 graph is with a theoretical ideal flex joint, showing less bending moments than with

no flex joints. The third graph is a riser with a joint according to the inventions,

described as negative flex joint, since the joint will try to increase the bending when

the joint first bends. As one can see the bending moments are not zero but the

amplitudes are reduced significantly.

30 . The invention has now been explained with several embodiments. A skilled person
will understand that there may be made alterations and modifications to these
embodiments that are within the scope of the invention as defined in the attached
claims. For example may it be desirable to have a locking function to lock the
system so that it will behave as a stiff rod, i.e. turning the flex joint into a stiff joint.

35 It may also be desirable to use a type of flex joint that does not resist bending, such
as a ball joint.



In fig. 11 there is shown a seventh enbodi nent of the invention. In this
enbodi nent the flexible neans of the joint between the two ends are form by
a fl exi blwopopeiosegnent 110 instead of a ball joint or peebardedopispe
segnents as shown in the other enbodi nent,s. The fl exi ble pipe segnent 110
is connected frane elenents, 111 and 112 One on each end of the joint. The
force neans 113,1 14 are in this enbodi nent shown to be cylinder/piston
arrangement £LAMS$ s however possible to envisage the flexible pipe segnment
110 with the other possible force neans arrangenents as described in

relation to1enbogldnﬂeftiru/yvetlﬁlcbmeecbl@hlwmloamiseﬁ%mpr@mg fiekibledndahst(sere is -
O A RESBO 1 GERRRLPR R AREAL YR BEy of e AP EPRMIERLpREL T O @

neans, in the B g are 03| | ohe one end of
the force midladversewondend (384dPR) akihe jokts he joi nt than the other end of
the forfe meansactbirss el in ghat eharigagbimdunhert dvengrives €orich nidains (5§,Stlem
dependent 0'82%'1%5'@6%9' 14 W‘#%“Ewnﬁ& bbﬁleﬁggg (?Ee nﬁ'e‘hﬁhﬂﬁ fétfoég of the

joint in relatidn’t n” end
posi ti oni ng MmN h@ 906‘ \guraklarddoy forey ! hﬁd%@leﬂfié”%nt‘ﬁlst ‘H@V‘b‘i POt PRt
f or ce neans pasitidesehichddrdens nppla¢d onthtcatnkalicictien ag trodirerewhsof ther fig. 13

there is shoyfemetll 8RB RAURG riEn&RRY] to§1tioﬂ the formof graphs of a
calculation of the tine variation of the bendl ng nonent acting on a

wel | he of a 15 16,9817) with different types of
%&I‘Fi&mrhé%gd&g%& ]11411%0

erX|ber|s$l ol nt nntgl ree ’curves shownlnthlsglp gi
wher e t her e SN@ 136 tEF &% fl oinrthay weﬂﬂ@trﬁp@@rlsewﬁeﬁ anghening BRIAR P10

| ar gest var ilatatahsdjacenbendierfgsnemkaidsa sddordsacboringpaiph (625 16 h1 2 located
theoreti cal ah}%%a{t f 4e%2§nd Qﬁc[‘tboﬂ? heM dih eg'&ﬁﬁts%ﬂfﬁ RErTNTRIY FacE@mnWh?@in’ﬂo

flex joints a.ris oi nt ‘acc

ot Come it Al oL SRR T U I pthe e SR umbanngts SiEs 1o thayy ¢ o

i ncread® the theedietyeannidn anbleoring peinfs, tetatéraHy sleflpst thaene and o€ éhet jomtbendi ng
nonent s ar e Ry i thdjeinttards. anpl i tudes are reduced significantly. The

i nvention has now been explained with several enbodi ments. A skilled person

will under sgand t rati ons and m)dlflcatlons to
h@% @&ﬁf scd?%ﬁgﬁo t%ﬁagﬁl Bbt &

t hese enbodlnents scqope venti o ned in
T N I AT WA B M L i
function to ehdwﬂ@)tdmd assesvrdrslval dé¢ra(i62) tomiectabibe trathe sasoral etd (58) aod thd . e

turni ngot he fédc@mdadk Afe ddinecRd$b tid tP@sKbulddrs émazﬁl so be desirable to use
a type of flex joint that does not resist bending, such as a ball

joint. CLAI Mg 1. i@éé?tjmfn%céb?&ng%%@dme‘;“ on with a riser, conprising

fl exi bl e nmeans
ch ar(a cterized in that the force means are connected to at least one of the

shoulders (60,62) with a hinged connection.

S. Riser joint according to one of the claims 1-4,

25 characterized in that the force means comprises a mechanical system (50,
60,62,66,67,68,69), a hydraulic system (71,72,73,75,76; 102,103,104), a magnetic
system (82,84,86) and or an electric syétem (95,96) for providing the force on the

~ joint.
6. Riser joint according to claim 4 or 5,
30 characterized in that the force means comprises at least one elastic element

(50) arranged between the first and second shoulder (60,62), and the hinged
connection comprises a hydrostatic suspension system (66,67) in the connections
between the elastic element (50) and the shoulders (60,62).

7. Riser joint according to one of the claims 3 to 6,
35 characterized in that at least one of the shoulder elements (60,62) is adjustably
connected to the part (52,58).

8. Riser joint according to one of the claims 1 to 4,



94,93, 110) allowing a first end (52, 110a) of the joint to be lateral
di spl aced relative a second end (58,1 10b) of the joint, character i s e d

i n that wbeosdmeroj oi nt further conprises force neans Ee®NO2809/000054
82,84,95,96, 102, 113,1 14) connected tojRoth first and second end which
force neans are configured to add a force to the one end when it is noved
out of a neutral position, which force is applied in the sane direction as
t he directi ohaofacttkeizedemethat the folve memmsennguisest cyhedereutangempos(ilon. 2.

Riser ] of nt gGeRIELRGER pRAGINTTS) oflgatl SEipeEett bR (1A dorklabato
P S PR AR LRk ﬁ@*rséfﬁlen%%ﬁ (7?]1)61’)““?{ Fsite g@a‘gh "G QB 8
second end, atnd)ﬂhlchhndfﬂ)(ﬁSnlﬁ)ponm%ed)b‘ttwgenah@%diﬂ@cr direpgeaned (7Hoandaa j oi nt

axis inga ne@s@f@lr PPALLd M Déorfti? uhfi(MB). Where the force neans are
configured to apply a force between the anchoring points, to laterally

def |l ect the90ne @\ngr%m; Q&dr@ihgttogﬁ@%fh{é)alahﬁlseljt6)|4nt axis. 3. R ser joint
according to,claim s,a first

O o oA Tadi Shfioin Hr e Toreepearh opigisca a4 L ERTRR S St 52)

connect abl e(32) attiehebtroomt mnti(258) aadat i¢rst boe vegnelarismante(3dpattedicddot o t he
two shoul degie §th6s Pt (5&52)R ser joint according to claim3, characterize d

in that the force neans are connected to at | east one of the shoul ders

(60, 62)gw thga hkn%?oﬁpg%%mgqo cPrimf ser joint according to one of the
clains 1-4, aracteri ans, co |ses

n e fo
rechani cal SJtan £805¢ orebasleamast slons Has T £leCySRagTet and that
(71, 72, 73, 78, coaypprieg cabiss im)bet\aem@nemagnes yeremt §2,8),288 2 povdreontinl

el ectric syg;lgr(g())@&(pmojr@é Opa@wrmé}gré}hgn@or ce on the joint. 6. Riser
joint according to claim4 c h aracté r i zed in that the force neans

conprises aj 'ea?{tlsé?’E?ct&'d?r%lbe?vhvg&ﬁH?Ibragﬁg%stﬁ'ia&%%f& Q?ﬁ‘é&ﬂau&*ﬂﬁxfeﬂrﬁ and

second houl I nge onnecti on conprises ydrostatic
suspen’ on § 's"t“é‘?ﬁ 656 » in the connections between the elastic el ement
(50) and t hehsiragltden ze(i6m ha) it cmpRissea risei jutintapcordingtp one oftbe laitmisd -

claims 3 t0]6.arfanBe®iAfdBId p#t 6f thel fisdkhat at | east one of the shoul der
el enents (60,62) I's adj usta%l y connected to the part (52,58).

12.  Riser according to claim 11,
characterized in that it is connectable to a tension system arranged on the
20 floating installation.

13. Method for reducing bending moments in a riser at a connection between the
riser and a subsea installation, connecting the riser to a tension system at a floating
vessel, characterized in providing a riser joint between two elements forming
parts of the riser between the subsea installation and the vessel, which riser joint in

25 a neutral position provides mainly equal forces around the circumference of the
riser and which with a deviation from a neutral position between the two parts of
the riser will induce a force on the two parts of the riser which force will act against
the return of the two part of the riser to the neutral position.

30 14.  Method according to claim 13, characterized in that it comprises the
steps of providing the riser joint with a cylinder arrangement and regulating a
supply of fluid to the different chambers in the cylinder arrangement to regulate the
force acting on the two parts of the riser.



8. Riser joint according to one of the clains 1 to 4,c h aracter i z e d
in that the force neans conprises a cylinder arrangenent (71) with at | east
t hree pi syensoY162)00att ached to respective piston rods (pé&/Neoevambed t o one
end (52,58) and at |least three cylinders,(72) connected to the other end
(58,52), and fluid lines (75, 76) connecté bet ween the cylinder arrangenent
(71) and a reservoir of fluid and a control unit (78). 9. Riser joint
accordi ng t 05.0neMythéd8ccolrdingBo ¢lai@ 14, c@mbn@fr@qhe stepl olpﬁ)\ddinlg thbaisett he

force neans t ) ? part
(52, 58)  and' At TRnSFR et e RaRaREH ey hegqﬁa?“?% R b bARRY alfer B8,
(58, 52) 10e eparg@flgwmle@ée@rta iregplats the £616¢ gcting AR thectwo parts %f&elrwef hat

t he magnet elenments (82,84) are electronagnets and that it conprises cabl es
(86) between the magnet el enents (82,84) and a power control unit (80) and
a source of electric energy (77). 11. Riser extending between a floating
installation and an installation fixed relative the seabed, ¢ h aracte r
zed inthat it conprises a riser j oint according to one of the clainms 1-
11 arranged to forma part of the riser. 12. Riser according to claim1l, c
h aracteri z e d in that it is connectable to a tension system arranged on
the floating installation. 13. Method for reduci ng bending nonents in a
riser at a connection between the riser and a subsea installation,
connecting the riser to a tension systemat a floating vessel, ¢ h aracter
z edin providing a riser joint between two elenents formng parts of the
ri ser between the subsea installation and the vessel, which riser joint in
a neutral position provides mainly equal forces around the circunference of
the riser and which with a deviation froma neutral position between the
two parts of the riser will induce a force on the two parts of the riser
which force will act against the return of the two part of the riser to the
neutral position. 14. Method according to claim13, ¢ h aracteri z e d in
that it conprises the steps of providing the riser joint with a cylinder
arrangenment and regulating a supply of fluid to the different chanbers in
the cylinder arrangenent to regulate the force acting on the two parts of
the riser.15. Method according to claim 14, conprising the steps of
providing the riser joint with electronagnetic elenents and regulating a
power supply to the different el ectromagnetic elenents to regulate the
force acting on the two parts of the riser.



