Assenbly for. connection of a flexible tubular pipe to an undersea
installation The present invention relates to an assenbly for 5
connection of a flexible tubular pipe to an undersea installation in
order to tran¥pofPliig6i’828nd/ or gaseous hydrocar bonB¢TY BR2EkAABPR569
|iquefied natural gas or water. 10 The extraction and transport of

t hese fl ui ds i Assemirliyng cenvdarorareniornr effuia eSleanihiredengralar pipe to
installation at the bottom of jfhg sea..and, ap_oyerlying surface
installation, such as to be a%he—?o~recupera%e—¥§e—éydrocarbons by
means of a flexible tubular pipe which 15 extends between the

undersea instahtat ,ensand theeurfiace instaldation. g@lsaéégmbpye for
pi pe i s advant ageously of the unbonded t and is described in the

st andar di i ngCaocEERPE AF pabliiSied 5y %ngkﬁérﬁﬁéﬁfPEPrdeuH?dersea
Institute APl idgtdlandidRI Rla 17&dé&‘theut deparstiorg frpiq dhe S§ﬁ§¢or
of the invention, the fh % % pe could be a f EXIQ% g

bonded type. BT S0 POMRYSErCaGRERST i 1T EE i 1T S5chrbF BT AL o825
the inventionorswabérlimted to 25 a flexible pipe, but also extends
to a bundle of flexible pipes. The undersea installation can for
exanple be a well head or a connection of the FLET or PLET type. 30
The surfd®e i Rseal¢siiantiensuipectiehnsramvermdnt $hefseswélliuidsur ient 8

and wind, thus;nyel ¥h99rgh§1@h%c%@%tlr%f the studace instali ali o at
both in the hori zontal direction and in the vertical direction. These

noverment s of the stPFLeB i Rt altihst i Gweaddeéd'd o @the B ELY %t sSaFgace
transmtted tDniﬂelIii’CXbbl, e dwdnl ars p'ru@e a@d &b Be prepagake e@ﬁ@@g the
pi pe, consequge nerat Lng_nmovenen eformations of the .

flexible tubu é %?% e~ e ﬁiﬂg%ﬁﬁnﬁ s%s geﬁﬂggFlﬁfﬂﬁ%%ﬁcﬁ%%%t“ﬂéﬁh
t he surfadde amte¢mh@s bobebwepeand thecontraEtrsaAD 201/ 067520 n 2 and the

- PCT/ FR2010/ O o] atter conprising a zone of contact
of the erxib?gP@g %I%ﬁég?%%ggﬁ? “the bottom of the sea (touch down

zone or TDZ), with the position of the contact zone TDZ being

di spl aced acopy di nqﬂe@ntﬂl%se Hﬁgerﬁe@t 5dv§n@@@ebﬂs@§’rté§mt‘?are t@ﬁ’ésn@éd
the surface installation. t he | evel thé contact zone, th

cont act port|%¥P%asa€8rVHiuﬁ@scéﬁgeghéﬁlcBﬁﬁlﬁﬁ€§4%%9%%%W%ed%F%%ﬁnts
t he bottam ofpiihei sleadt byards tAne tincket Spat raséahl ahkenrufhe apT 17 J

ovement s Mhlc daﬁgltﬁgnEQEtt%qt% u%heégéi Jﬁéafrom the scope of the

invention, the flexible pipe could be a flexible pipe

of the bonded type, or a power or control umbilical
unit for example. Also, the invention is not limited to

25 a flexible pipe, but also extends to a bundle of
flexible pipes. The undersea installation can for
example be a well head or a connection of the FLET or
PLET type.

30 The surface installation is subjected to movements of
swell, currents and wind, thus involving displacement
of the surface installation both in the horizontal
direction and in the vertical direction. These
movements of the surface installation added to the

35 currents are transmitted to the flexible tubular pipe
and are propagated along the ©pipe, consequently
generating movements and deformations of the flexible
tubular pipe. The pipe comprises a floating portion

between the surface and the bottom, and a contact



10 tubul ar pipe can be propagated as far as the contact zone or TDZ
and generate significant deformations of the flexible pipe, such that

the torsion or flexu he pipe can result in co 0

flexible pi péﬂ%tquﬁle/oogbﬁ or even crush the pi pe@%e/}?‘zqhhogoegig@
novenents and deformations of the pipe exert significant forces on
the pipe in qmﬁtainin,wiﬁkhethetbert ommptithegseazopar vifc ulcardactatoft hene

| evel of the sankagt. 208, (I07) couhl.ehican! sadctg det enlcorald o gfcn

t he i ntactness I'n or er tolimt t f orces
whi ch are exeldwd aAneheopi E@Zét/ t%ethe\ﬁé“le oposhelewntdct thenesontact

di fferent confdguratj opg;ah fdle@glbal@e@w@c@faﬁ t9 uneQuplg tdients,
m)verrents of the surface installation fromthose of the 25 pipe at

t he | evel 2of &tk TDRATH QVEdkt FBASSI ATWAINEN SLRd as€a 1S teHAIa o -orAt

there is a shoal ,1dy#i cakl yth\é/ﬂefcﬁlttahﬁ: | eyved |, i shéessnthan A UIRIEN S s
relative to the bottomof e _sea, theerX|bIe 30 tubul ar %)J'Oge h
o sy g the

confi gur at i of& igéhetdin y EXLELEUFENgt hE | R°BF der
acconmodat e tdve tnowvepEnttshavhisela atewdradssmittet edntiershe filrexi dl lea tpi ge.

Accor ding Lo the gRYEHRALS ofthe SyLfacs.d R L RS

currents, the exi bl'e pipe I's defornmed an |sp§{ace S0 as
absorb t hBse Turdes. PWR2GEN 0875Z30r3 e RRR0 f8r052569hendmn termt

connected to the updersen pst %éﬁék&f‘ea%qgtﬁl%l@ahﬁ:r ae%%gggohg tdre

surface installation, is equipped between tthe two with undersea buoys
and heavy moddiest W ERL ¢ oPiPBal 1546 . thPﬁe thrRletSEAIBUOYS raiesyte Bf
possi bl e to fofenmigd agdh ngepalti o ebmplexshbe bibulhar Migpe.bwhigipe

is thus mmintain bet ween the bottom of th a and the rface, and
descri bes twéElalt fggsek@\?mf hoBoncdvi £y Shhi € ﬁu?gcet}et oWaPds t%ﬁeJSBOt t'gH 5S¢
wher eas, 1bn parvdreuitar i rertche Wdefonnatofngd he amdertdea 1(bipe  exert

Instal I ation,g #h%ﬂ‘%ﬂa‘fyt modyl s, make ’cﬁepfﬁlgiéo' int 0 ?ﬁ'tg 2 ”wf‘thf the

contact portio e tubular pipe in co ttomo
sea. This comdtgmat Pén ke céﬁﬁnnl@akﬁbwl%éwh@tdobb@eJwaxﬁel of the

confi gurati oonky Ref £5.e0ceTedn , beHTRIE ddh pagld C%ardett%x%%rf%ﬁq U=
2006/ 0159 521, which shows an_i nst al | atjon in which the flexible

t ubul ar pi pe the QT A tHE ulefer 52X bt 218%n at the |evel of the
zones of2gontact with the bottom of the sea.

In order to limit the forces which are exerted on the

pipe at the level of the contact zone, different

configurations of flexible pipe exist, to uncouple the

movements of the surface installation from those of the
25 pipe at the level of the TDZ.

In situations in which the sea is shallow, or there is
a shoal, typically where the level is less than 100
meters relative to the bottom of the sea, the flexible
30 tubular pipe configurations generally have long excess
lengths in order to accommodate the movements which are
transmitted to the flexible pipe. According to the
movements of the surface installation and the currents,
the flexible pipe 1s deformed and displaced so as to

35 absorb these forces.

A typical configuration for shallow seas 1is that in

which the flexible tubular pipe, which has two opposite



20 Thus, under the effect of the novenents of the surface
installation and the currents, the floating portion of flexible

twbul ar pipe, which i et ai ned by the surface end connected to the
surface instal? a%(?ﬂlr{(%iksérgved and 25 deforired so astto/ Hecohivodat &0

these novenents and to dissipate at |east partially the forces which
are ‘transm tteddat vhe | eveheotetiheconhacturrbnesa Whesttll@éation and

nmet eor ol ogi ¢ condition i_orat e d the surface ipstallation is
noved rel ati \?éeh? o%gﬁleerungggg%grtﬁg i%%tgl St iscl)lﬁ%\is\l/icteh ﬁ?ﬁﬂa%%ﬁ?ﬂdesl,s
typi cal |y of <apprrpédaberyethe thei ghto gfish wavdefoeaekanplse,arahdhedvy

hi gh frequengi&s,1dd ik S-50r6ak! gd1dqubke %@EeLﬂﬁygﬂéggquo 8e it
flexible pipe is no longer sufficient to avoid the strong stresses on
the pipe at tRRSIEAS BE 6pPrit 3 Fdresivg Eedtden Wit H tdvellblot tomwlar

the sea. WORMHd/ 06GRS29- #s - PETFRROLY 52569 panwassendhy Boktom of
connection of_a fl exibl ipe to an undersea installation in a ,
shal | ow sea, W#Hi cﬁe?raﬁ8§ %thepo?s‘? 1t PPT ot BEFLLRESUAYEr S&FVes with

i nstal | ati on avheretiey nehéohol fgieal tovadisi ans hayvet def ewviherated and
the sea 5is r . her . pr obl which the invention.,ains to sol ve
rg%ﬂgfd]lcﬁrg)f lB t \91c1n 11,36” O?% t )?’I bl eurbtf s§ao

is that of providing an assenbly for connec a fl
an under $6a isitdllatioon, wiilch hekey lGoduleossidie tic pposethbléheco

flexible tubwlampine al thedeuel Lofttihe captac) Zoﬁgbupé(r ipe in
di ssipating the forces transmtted at the |evel of the cont a,cEE %on'e
(TDZ).  Yet EHbtaftdr Wbflctife Pofttde ehvehei saai s The scommiolgws: trivm

excessive di sipJ agemstisy ofndhe Ps penahesub e $&fe i Sof PUGHrat NoRT der
to solve this problem the present invention proposes an assenbly for

connection of at least one 20 flexible pipe to an undersea
‘instal | at bon Rediekeorcd heaot bemofida nat i paredvivlenrenb, SétGment US

flexible pipe e sd-gne X b n.sakd,. under.sea, .
installation an @5539?1‘%%2’ fj‘?llltsl?%lﬁl aﬁ?gﬁ‘\%\hrgﬁ%ﬁg?ﬁg%o@n The e 4d
of said marifdiAlonnerbrlssi d pipe is  equipped with undersea

protection at the level of the =zones of contact with
the bottom of the sea.

20
Thus, under the effect of the movements of the surface
installation and the currents, the floating portion of
flexible tubular pipe, which is retained by the surface
end connected to the surface installation, is moved and

25 deformed so as to accommodate these movements and to
dissipate at least partially the forces which are
transmitted at the level of the contact zones. When the
meteorological conditioﬁs deteriorate and the surface
installation is moved relative to the undersea

30 installation with high amplitudes, typically of
approximately the height of a wave for example, and at
high frequencies, in its so-called double wave
configuration the flexible pipe is no longer sufficient
to avoid the strong stresses on the pipe at the level

35 of its zones of contact with the bottom of the sea.

Consequently, a problem which arises, and which the

present invention aims to solve, consists of providing



25 flexible-pipe having firstly a surface end which is opposite a
bottom end, and secondly a contact portion which is situated close to

sai d bottom %\fbd,zoalgd/scgﬁjdg)éqjati ng portion which ext en%f@%ﬁ%@ﬁ?%gg

contact portionhan surface end, said surface en
bottom end bei ng designed respectively to be connected to said
surface instar agpoamand s grdaesgacnnstal lcat f baiipher @dPssard an

contact portiQuGemRs 140, CoRE a6k Whi R saidh 0ol tom | nyhhenvirGidist vi ¢
of said undersea installation, and said floating portion, 35 extends
bet ween sai d BSottHidhSantd® sBFAt§6Hf ad® Wik $3Dat 1A portLBR WérAg the

abl e to exer tnddeaatd 1Yy f 1c eSodi Sablls CRatactiepert beAtcAceondithg txa
the invention, said.,contact portion conprises a curved part, said
cur ved 201/ 08829- 5 - PCT/ FR2010/ 052569 part di vi di ng sai d
contact portion into a first part which is oriented towards said

bot t om i nst al atd,on, SPgbgeﬁe%gprPaEbeWn%ﬁéﬂﬁ? Hgm@’i th, TS%Egve is
floating portion; and“sard curved portion I's anchored to sai
bottom at an tawdhordge Ppoivadiogposint eapoehbssi df ot t ot 2o sl d 2

floating portdiQiBuch, 8Set eomaimt@ide sald fh56h1and; SRCORE 1 RAM tiikes
substantially parallel. to said base, and so as_to absorb said

tractionlfordés ROGTHRIF byC st eFbatPRgIpBREPOR SHPERd EdREadtt the
portion. 10 Thussl acehairact ebhshte oforddie bpventdLp0nst StBel Forces

i npl ement ati gn_ _of the contact rtion by formng a curved and
in anchori ng tTH'Y E%\Fé}g aptarqh%)ﬁteav% roe%tfi}b% %?fg%?%%t?%rll? ypﬁé%yosi te
the floating portion 15 of pipe, such as to absorb the traction
forces which e t hi.s fl oati oLl : t.hj s e
under sea inst\[gtl afgﬁg}%fl?g ts%ht;jéeycttsle‘;détg%f anc%ef)e%{sl{]gﬁ%?s{, 1;!' n%gefcﬁ)?utoq
first patd ofthsorfzas pore i dsnkienenhksofiptibt AirRevwhrdetdea sea is
installationdgqgshich it is 20 connected by means of the bottom end,
is itself protected against the traction forces which are exerted by
the floating portion of pipe. In addition, when the forces which are

transmtted oy 25rdée tboatd nge PORL kO rake cpr, opagat pdesBnt he re@MHEEN

portion towards the contact zone }gT%@ t he an !.itude of .th s ne
movenent s of PEAEE St 46t THREN S atténuErRaS n-gFﬂBe ?%eaftorﬁ%i bré

absor bed2by tHexdmdkorages The an undersea installation laid on the

bottom of a marine environment, said flexible pipe

being designed to extend Dbetween said undersea

installation and a surface installation which emerges

on the surface of said marine environment, said

25 flexible pipe having firstly a surface end which is

opposite a bottom end, and secondly a contact portion

which is situated close to said bottom end, and a

floating portion which extends between said contact

portion and said surface end, said surface end and said

30 bottom end being designed respectively to be connected

to said surface installation and said undersea

installation, whereas said contact portion comes into

contact with said bottom in the vicinity of said

undersea installation, and said floating ©portion

35 extends between said bottom and said surface, said

floating portion being able to exert traction forces on

said contact portion. According to the invention, said

contact portion comprises a curved part, said curved



anchor age advant ageously 30 for exanple an anchorage connected to the
curved consists of flexible mooring, line, a first end of which is
part, and th%c§%%qqqd%y% which is anchored to t@%ﬂ%?ﬂd@?d@% the o
sea,, at a distance fromthe curved part. The nooring thus extends on

a plane which is substantially parallel to the 35 bottomof the sea.
By this nean®atite dbyt@snef s« f FoRtpag portiiom ateter anshitfed gt

the nooring hyimeans ofr{dier SecopdaPast sQiaceptash @rsttiaqna%a@nby defe
curved part. The forces which inpart vertical novenent

2011/ 067529- % -SPEHER2PAY 052889 0 thekSecBRd Part o1sa&9nt ddroating

portion are b@wiﬂ&ﬁSI@@ae@am&ithevaa0®dnxldmlgh|dﬁﬁﬂdr@$ ﬂDV@@ld

verticall% plvots around.its anchor%qu90|nt Th| ther%f
ny

prevents ir&8hetion=df SHEPSFRAECT &I osite sat

end and said floating portion, such as to maintain said

tom

first and second parts substantially parallel to said
base, and'so as to absorb said traction forées exerted
by said floating portion on said contact portion.

10
Thus, a characteristic of the invention consists in
implementation of the contact portion by forming a
curved part, and in anchoring this curved part in a
direction substantially opposite the floating portion

15 of pipe, such as to absorb the traction forces which
are exerted by this floating portion. By this means,
the undersea installation 1is subjected to far less
stress, since the first part of contact portion which
links up with the undersea installation to which it is

20 connected by means of the bottom end, 1s itself
protected against the traction forces which are exerted

by the floating portion of pipe.

In addition, when the forces which are transmitted by
25 the floating portion are propagated in the contact
portion towards the contact zone (TDZ), the amplitude
of the movements of said contact zone 1s attenuated,
since the forces are absorbed by the anchorage. The
anchorage advantageously consists of flexible mooring,
30 for example an anchorage line, a first end of which is
connected to the curved part, and the second end of
which 1is anchored to the bottom of the sea, at a
distance from the curved part. The mooring thus extends
on a plane which 1is substantially parallel to the
35 bottom of the sea. By this means the forces of the
floating portion are transmitted to the mooring by
means of the second part of contact portion and by the

curved part. The forces which impart vertical movement



5 pipe.in the contact zone (TDZ) such as conpression, crushing,
torsion or flexure. Said curved part has a | ower surface opposite an

upper surface nd adv eously said curved part is

sai d upper stG }coeus;lj@gé/i\%ereas the fitst and secorfd a@%%moq/o%%@
contact portion are oriented in an opposite direction. In addition,
said curved part tlse adganbageousint rigfi d, csuchcas pombbai na&e thus

const ant curvatur. he_ | evel, of e curved |s 15
o%t%gyaageé ev él%e r]w kp tl onojt% movec%

easi er to noor ' curved part 0 an anc rage p0| n ottom [0}
the sea if itvdxEidalild, Said eurveed partnhastwenchmrects gierids This

opposi te one apother,e Sy Mo COn egEbHBm@HElfx Rei gx@f%%%%%d O the

respectively to said first and sec parts of sai ontact portion,

and, advadt agedifs| yI edleh CORYiEEt oAoBAd (EBPRhuisplsdd @kt Fampression,

sti ffem ng shaatdhinkhe datd £5n nekesidiuypossible to limt the novement
of the first and second parts of contact portion in the vicinity of

25 the curved part, and consequently to limt their radii of
curvat ure, am@ﬁdumnxwemephrthems a lower surface opposite an upper

| naddi ti on, acsql(}rﬂ %@gj\ éggta%gggg%& ?gs ec{l sti S S%fﬁfﬁ?ﬁgtq%d

portion is equipped wi heavy “nmo i “or et
contact porticen erishi apbett osirTheenasire, of whaee ot t one of f 1wt semd

can vary fromgng £nYLeRMERE t 0 anthersq its r? %Q%Et bg&‘% Q@ﬁerﬁq an
with silt, and therefore the heavy rmdul es na possi F

mRi ntai n t he SPERSAGE pBEEPSH1SH - subSt aREILAIIOR pa$%+qielcqr6’etd1epﬁé§n is

pl ane deflne@d@bdﬂ%@dﬂﬁélyn(ﬁldﬁ@ S%@ch_vﬁézoﬁé/QQJé%%a Ei constant
PCT/ FR2010/ 052569 Accor di ﬂﬁ g @ar a ant ageou
enbodi ment  of & G Verftt ohi'®safy® e l{“rfa ?El- 61§8vdlt is

anchor agkS poienats ey rtm)nmqmgr whih € hciisved i patedtbelaat Eviehb@ ag@i hoseaonsh
part of cont q&% RQSLH QN }{Vﬁeilﬁa%é veft% saé gjodst part of contact

portion according to angles are between and 180. Preferably,
the angle which is fornmed by the nooring and the second part of

contact portisen dmMiehyd s %é%%nQQstVwéh%o%h%%EH@iF%H&éoapggsgkgeoﬁ%

bet ween 120 and 150 wher eas the
another, said two connection ends being connected

20 respectively to said first and second parts of said
contact portion, and, advantageously, each connection
end 1is equipped with a stiffening sheath. The latter
makes it possible to limit the movement of the first
and second parts of contact portion in the vicinity of

25 the curved part, and consequently to limit their radii

of curvature, and thus protect them.

In addition, according to an advantageous
characteristic, said contact portion is equipped with

30 heavy modules in order to maintain said contact portion
on said bottom. The nature of the bottom of the sea can
vary from one environment to another: it is sometimes
covered with silt, and therefore the heavy modules make
it possible to maintain the contact portion

35 substantially parallel to the mean plane defined by the
bottom of the sea.



10 angl.e fornmed by the nooring and the first part of contact portion
is between 150 and 120. Thus, the nooring absorbs part of the forces

transmtted t C t portion. Also, this confi_gurati it
possjble to %é r%t%jllr{%t% %nsi on accordi n7g to a 15 P%Zﬁd%{lﬁ%@ﬁ@%‘%%%@
~direction of this first part of contact portion which is flexible,

and parti ci patesridingonte okl iprg teéxwdssilye atispl toeaent senbotiheepipet

relative to %%% n?ﬁbgﬂkl S'tEQQd Zgurved art . is moo§F aid
Accordi ngt oaparti cul arl'yadvantageous characteristic, said cur ved part

is noored toagaihgravshopaget poivntnegr @xd ensiibhe 1rﬁ)o®rngnt¢ﬁusfeltaﬁéve

nooring nakesg i ts %Séééénéopgéﬁpo%”%&it%%tpaé&rﬁ@ntéﬁl&t enatoreeso
whi ch are_ exerted the floating 25 portion of flexible pipe on the

contact portiSéAd |fr91f)%j3rtP%HFanV\/ﬁé>ﬁltlaIﬁ?§ fRYEL 13y POFPF RNy npar B§gles
strong accel ghatdhonat® bhe weent agd® perdi as.o°pPr @&@f@&lamys,al €havemnigne

[ de of terial I f th

produced at - ATRETatsy ety BB alVartify dBues that 2hFn iR IO ngRE L of

pol ymer fi bersnaketr elpaxn't\zL@lry meslicdt ants t extthedear | iy emvier orfiteiatt,ing

and there ar C of S, ©fo ext [
BT’ Eﬁgé wh Be@ LEL W1 CR o aNge 19@ LEDSLOLT ity

35 According o a par rly advan ageous variant™ o ‘the T nvent i on,
said rmolc@ngaml@onﬁ@@;tn@d bet vides suiakigvte endvethparfiapd smnt of

anchor age pO'c'%tafc@: ag@EQQBncuiye%MéerPf 18pot hely cqnhact ’Jli}ﬁfé' oR 1ef
another flexible WD 2011/067529 PCT/ FR2010/ 052569 pi pe.

Consequent | y OB 1Hgarf® & P frpPeREntHf | B%eoﬁfoé%lsn&l%“‘rﬁ%lrtit@d by jtée

possible to mntbaith poptraal.it nied, cura\rﬁ@ PRIINT i oIt tO QRS eqlagRts Y itto
connect a plurali, of flexible e undersea 5 installation.

Advant ageousPy S SRS ot Her %6ﬁ?55f’8p01th 2o YoI bt ST TLES patt ard
anot her Becoddnparttudiw@lichdarectéspecif vehyssufbistsant palrh:y q»ﬁr &lolnerla ctto

said fivst apdisqeond parts. Thus. dheeantact .partions can.east!y be

mai nt ai ned paral el one ano out 10 risk ing
at the | evel contiied liga orr\eéfrretsﬁéV§ea doshépcspettsi c ¢eat hes amdpe

advant ages of-ctihe iivavent ijan WiddiRecqmss apparent fromreading the
follow ng 15 description of particul ar enbodi nents of the invention,

provi ded by way of non-limting indication, with reference to the
at t achec2 dr awcrgsdiing whi clto figure 1 paraisghemali c Vi edvieRtageous
vertical crosg:seetion & cQuieet Lan.ageepbly according fo dhe 29,
anchorage point by extensible mooring. Thus, the
mooring makes it possible to damp and dissipate the
traction forces which are exerted by the floating
25 portion of flexible pipe on the contact portion, in
particular when the floating portion imparts strong
acceleration to the contact portion. Preferably, said
mooring 1is made of a material comprising polymer
fibers. Thus, the mooring 1is produced at a relatively
30 advantageous cost. In addition the polymer fibers are
relatively resistant to the marine environment, and
there are many materials which have wide ranges of

extensibility.

35 According to a particularly advantageous variant of the
invention, said mooring is connected, between said one
curved part and said anchorage point, to another curved

part of another contact portion of another flexible



figure.2 is.a schematic view fromabove and in detail of the
connection assenbly illustrated in figure 1, according to a first

vari ant of executi.on; igure 3 is a schegatic view vV, I
25 detail of W%?dc]o]r(n%%ﬁ%# assenbly ilTustrated in qu%@j@&/%%é&
according to a second variant of execution; and figure 4 is a
schemati ¢ vi ewide omCalpeesiuand livn détvaiheafist hef conpeéeticont aassenbby a

according to a r diment. ;30 5%1{@14 bows ;asmarine 1it
envi ronnent V\ﬁr}g]f emgg?t&)oh{ O?L t he sea 1 , a gep%ﬁ%loft wat er p12mI::1andl ay
surface of thef seauigedTheadpth ofndat éonise®BIRAITlo, Foe. Clo@gecthar?

100 neters, for,exanple 1gss thapxs818et ebspednd 3% prefipr ablyndersea
bet ween 30 and 45 neters. In addition, a surface jnstallation 16

floats on°thelBirFakd Bt he ALEPAURIGNE B undersea i NSt | atFIn- A%
which is represem®d has baokeneki Aesstr ears amd ke drotdromafortdhiepa MO
2011/ 067529- ”ghl PCT/ ER2010/ 052569 fea 1%. A flexible tubgjuai |%i pesazlod
ext ends bet waBH The F o, L THET at Yoty hE8P 5§61 g 2 rdm R SUT f ac

i nstal | ati on flisrsowands sekhendndersea iTistal | ahéopohBaca surftace sendhn
22\/\hichisc:9<§1_ﬂ ed _t C isnstial Lati 1 oatd
portion 24 whic e&t greldgm %ﬁ/\%g%é?hgja%daﬁtlpo%r% o#gt hog{ésegnfgh%%da{%%gout
surface &P thelslearf4inksapsinaliafl gtpaksal Lerveto ofthésotrdhiwt athethe
sea, and a cojdact portion 26 which ends in a bottom end 28 which

wi || be described hereinafter with

Other specific features and advantages of the invention
will become apparent from reading the following
15 description of particular embodiments of the invention,
provided by way of non-limiting indication, with
reference to the attached drawings, in which:
- figure 1 1is a schematic view in vertical cross-
section of a connection assembly according to the
20 invention;
- figure 2 1s a schematic view from above and in
detail of the connection assembly illustrated in figure
1, according to a first variant of execution;
- figure 3 1s a schematic view from above and in
25 detail of the connection assembly illustrated in figure
1, according to a second variant of execution; and
- figure 4 1s a schematic view from above and in
detail of the connection assembly according to another
embodiment.
30
Figure 1 shows a marine environment with the bottom of
the sea 10, a depth of water 12 and a surface of the
sea 14. The depth of water is shallow, i.e. less than
100 meters, for example 1less than 50 meters, and
35 preferably between 30 and 45 meters. In addition, a
surface installation 16 floats on the surface of the
sea 14, and an undersea installation 18, which 1is

represented in broken lines, rests on the bottom of the



10 reference to figure 2. The contact portion 26 has a contact zone
25 or point of contact with the bottom of the sea 10. The fl oati ng
portion 24 is provided with a succession of undersea buo s 30 wh

al ternate wi tH HéEVY Molhd®s 32, and provide the fld&thi/ &%Q/WW

15 with undul ations. At |east one series of buoys is necessary in
order to inpese urngul atiroaxanlkhe ddudaid ngigor o osxasddpr ®édtdedr the

with an excess |eng nunber of these 20 cancavitie
their orient }Wﬁ %n a#&let @&%&ﬁg nglﬁts rof PH&" %sseﬁrﬁ?rfles Qk? buos>}§rfsah(ﬂe
their dead weirghtalleen dre Vartabhedsandecandeasihy ibe tadtlertniomed 8y a

persons skill gldLt the t %c%ﬁ@ to, dl(&; e‘%’é{l{n odar ttq{ers] sygheas

the swel | conditions or he contiguration © e field.”
addi ti on, 5t he. red@dyl atodul ed 632, a whilol tang speuhied |2dl t ielebnteagtends

portion 26, aldqudhe pl p@ot‘é@oxﬁog? EHEOSQle@CtanW ttfPlet %rtf%téé)rgfpfthe
the sea 10, substantially 30 parallel to the latter

exanpl e, for S£&ehfenat YOSl la%Ycqursala]les]o kﬁovﬁ'l%s)é@éﬁtoéthél the

with a signi fs!e(‘aa,ntaﬁ@l @htcdm@@tl @o@%&@medza owhechetomern 40 andbddom
nmeters (regu bet

|
45 neters, tﬁgl x?g%h §§l8p Fi’equll g?e ngdﬁﬁ?%ﬁdm 5&16‘«? l&?tr\/veevhlqCh
100 and ]LUO metferrsnandtbhef i@nge h 20f The comttactt ppottdonn2& €ahabe a

bet ween 50 aQQﬁ&%QﬁPE%5%§ 25'% Jgnyiépaﬁgﬁpfé?tﬁgght@ﬁ% EQ&tom o%

movenent s of e surface |nsta |on sea currents,
only in a vertlicateali tect Tom cfé@@édrm/ ndwsviel 24 bat papsedied aith a

horizontal di&hgctdomoprert ransetsded i fhess fhaatd ngiperhhen. and,
are propagated along the entire flexible pipe 20, and these forces

are di ssi pat &@FW thedébAtact pottd oRr 981 dReftdenELO? E1 HAJEOES 1PNg %
2 in ordep tavidesarrdigl dttions.

At least one series of buoys is necessary 1in order to
impose undulation on the floating portion and provide
it with an excess length. However, the number of these
20 concavities, their orientation and the arrangement of
the assemblies of buoys and their dead weight,'can be
variable, and can easily be determined by persons
skilled in the art according to different parameters
such as the swell conditions or the configuration of
25 the field.

In addition, the heavy modules 32, which are situated
in the contact portion 26, allow the pipe to come into
contact with the bottom of the sea 10, substantially
30 parallel to the latter. By way of example, for a
centenary swell, which 1s also known as centennial,
with a significant height which 1s assumed to be
between 10 and 15 meters (regularity 10 - 11 s) in a
depth of water of between 43 and 45 meters, the length
35 of the floating portion 24 can be between 100 and 170
meters, and the length of the contact portion 26 can be

between 50 and 100 meters.



10 greater detail the connection assenbly which is the subject of the
i nvention, and nmakes it possible specifically to absorb these

traction forces so t ey do not generate any irre

def or mat i ons "6 %%55?2% zone 25 by_c&ﬂpr essi on, P&Wgﬁﬁzﬁ’&%@%@n
15 or flexure of the assenbly. Figure 2 shows from above the contact
portion 26 ofitt heahl extiud ebubuhderpiped 2@ hehi chhends winten tist sobottthem

end 28, and Lhg dnder seac LASLILLAL AN ARt QML Tdod s gappgeled. fy
way of exanple e contact por measure- bet ween
100 m In thioslgasen tahefanfd!e?asleadln@@’ai@at censtg rwprekensyean, but

install ation fiof, r&¢el ph e z%nrt'ag' ‘ilﬂe‘?;@cl% Coﬂé‘gtiéﬁ%&%eéo%%ceck@

petroleum Said contact portion ch is an extension of the

f1exi bl e Pubdil&@tpinge 2OTtaRAR! i §T%n%%%|u@ﬁppﬁlg@ﬁeﬁh@% Eataureél%e

the pi pe, hasslte\eauq@rtlsl 6, B8 whheh s separated dye ageysvpdepartin
40. This cur part 40 upper surface 41, and is connected to
an anchor agetg’cﬁ rﬁ“ﬁ?%&%ﬁ@%f{m ed at a distance, by means of 30
nooring 44 on its upper surface side 41. The nooring thus extends

substanti al | £ane i p | ,tQ. t of t ea.
Accor di ng to}ﬁa% rf %%ﬁégt Soth]gI%‘lL]%ee\;e qélr?)i%g 1%nhe gogﬁb%t In
portion 26 i 9regrtesd ld?talél etbe oiormetcrfcmrat @ seattlebr @b iwhi chs 358 he

make it possidlsdq ikt &h@ CYRMALeOf thes cophRel PORti QR 2Bp1e
whi ch passes through it with a m ninum

specifically to absorb these traction forces so that

they do not generate any irreversible deformations of

the contact zone 25 by compression, crushing, torsion

15 or flexure of the assembly. Figure 2 shows from above

the contact portion 26 of the flexible tubular pipe 20

which ends with its bottom end 28, and the undersea

installation 18 to which it 1is connected. By way of

example, the contact portion will measure between 50

20 and 100 m. In this case, the undersea installation 18

represents an installation for receipt of a rigid pipe

34 coming from the source of petroleum.

Said contact portion 26, which 1is an extension of the
25 flexible tubular pipe 20, and is consequently of the
same nature as the pipe, has two parts 36, 38 which are
separated by a curved part 40. This curved part 40 has
an upper surface 41, and 1s connected to an anchorage
point 42 which is situated at a distance, by means of
30 mooring 44 on 1its upper surface side 41. The mooring
thus extends substantially on a plane which is parallel
to the Dbottom of the sea. According to a first
embodiment, the curved part 40 of the contact portion
26 is formed by a sleeve of articulated vertebrae which
35 make it possible to limit the curvature of the contact
portion 26 which passes through it with a minimum
radius of curvature. However, it could be envisaged to

provide a rigid sleeve formed by a curved steel pipe,



radi us, of. curvature. However, it could be envisaged to provide a
rigid sleeve forned by a curved steel pipe, WO 2011/067529- 11
-.PCT/ FR2010/ 052569 whi ch woul d have an i nner dianmeter substanti

the .same as WRe28biéPodPafeter of the flkkible plpeP§§/FBEQépdpﬁ§5%8

anot her preferred enbodi nent, the curved 5 part 40 is constituted by

a rigid steelyhedhvesid Whereasah he re@m a@iaﬁ@tékom%ﬂaﬁqiﬁ.{admdthe
into two half - gprtlonﬁ wh%c re c nnecte% re ctl é e two
opposi te endS28Ff ffie gy t€ar e &6r &ifng o “hér Féntsodi ment

the two opposite ends of the rlgld 10 curve are eqU|pped respectively

with a Stlff |ngdzng;gge4gn8Ehg%2q#%%%%?f% ﬁkbd&@ﬂ&% aqgﬂ%eéuEdi

transition o tween t curve
portions of Ppkexi bfie contavingdiijgeitdd &an al sbl%ederﬁﬁ%‘%ﬂgediqrofe

replace the ghitteni ngnsheatdtby: a pinads of the hel:qmut nntaeoetw@

t he mean pl ane constituted by the two parts 36, 38 of the contact

portion 26, ﬁﬂﬂéhpaFélPﬁﬁmed”bvjth@r%uFQQ&eﬁéﬁﬁ‘ﬂ?SHQﬁE&¥§¥%»E%r?@e
fﬁ 38 are sea@e@pwfsar&e%n?ml&f Ock?ef1 if mt%?méﬁoAé@agd?ﬂ@at@r thg@n
e mninmmradi us o vat ure e flexi pi pe, i curve
portion is cBﬁgFFtLﬁ%RP{%m%P?1e%?ﬁ1e‘ﬁ?p@pgpsﬁﬁg J%H%ﬁd@é type) Fratd
Preferahly tberasgl er® i sdeitppeen 9eapectiPO=1P5 Whehanehosadé fpoiint
42 |s_S|tuatggF plnglst% Cebf%§QEbh QE¥QQe artwﬁqchn s@hg%%t'Qﬁe

opposite the g por |on exi pe 20,
a direction dpposiiteocrhe fhetitwidiend 28 werhe mrrh@lmsteel curve 40

and the portions of flexible contact pipe. It can also
be envisaged to replace the stiffening sheath by a pipe
15 of the bell mouth type.

On the mean plane constituted by the two parts 36, 38
of the contact portion 26, which are Jjoined Dby the
curved part 40, these two parts 36, 38 are spaced by an

20 angle 6 of less than 180° (and greater than the minimum
radius of curvature of the flexible pipe, if the curved
portion 1is constituted by a flexible pipe of the
unbonded type). Preferably the angle 6 is between 90°
and 120°.

25
The anchorage point 42 is situated at a distance from
the curved part 40 in a direction opposite the floating
portion 24 of the flexible pipe 20, and also 1in a
direction opposite the bottom end 28. The mooring 44

30 thus extends spaced from the curved portion, whilst
defining an open angle o together with the second part
38 of the contact portion 26, which for example 1is
between 90 and 170°C.

35 In figure 2, the curved portion has an angle 8 of 90°
and the mooring extends substantially according to a
direction which is combined with the bisector B formed

by the two parts 36, 38 of the contact portion 26, i.e.



30 thus extends spaced fromthe curved portion, whilst defining an
open angl e a together wwth the second part 38 of the contact portion

26, ich for_e etween 90 and 0C. 35 1In {] ,

curved porti W@M%ﬁe 0 of 900 , ﬁfé t he moripgggérﬁ%eoﬁt%}&ez%g
substantially according to a direction which is conbined with the

bi sector B f dannedobyihbe dmo aparltess 86,03818F°t h&igoumteacd porlitisorals;s

e VD 2011067529~ 1g,RCTLER2010052509 by fareing an gnole a o,

135. Fi gure ust rates anot her enbodi nent e i'nvention, where
t he equi val erfi®iiofalidne | ehehhs shemsnts fshpure n hevgurhe2shmye the

reference, aldpeatedrpdied Pl BEas68Ny1th- aTg!ﬁmeé fsfigncwrved ML,
40' in this case forms an angle greater than and the

moori ng 43 ienctuSHibi PRt with tRetbise6rsR, TREMSE GRmENeH Cartyisd ter

of 100. Howewefan 1409, s iadvi salu°e ken the meeKiing 44" tlQ; extte bk iy
the direction VWH%& conblned thfthe blsecto for @{thetwo
parts of contdct S i &?%Célord’nab%% - O iy sarP'ra‘Vé% ¥ posst B e

stabilize the lateral displacenents of the curved part 40 during the

dynam c nnveggﬂg%éy the %%eéﬁgh% aBhRe =4 éﬁéF%88£§%§ EQOW%O extend

particul ar e merdt Tn fhe contact portion has part
38, 36, sHch itrthathehalizewt igin cohiabt 25 epmbheefl] mﬁmgtbﬁp@weqiﬁqm

the bot tom ofedhiaeny 10,4 TOR andtthescubkedcPapbrA0oar 8620 shacRd..

and are connected by the part 3 ..t he cont act portl on 26. The
latter is therefor d'&eser aFtt eROSSHR er'© | PP TAE 82 entbEi r’r131r13tt€irs?5L
particularly cammca@@ms sfneget heipadt 36-10f4¢ haueonyachepaltieic

26 contributes towards nmo defor ons of 25 the pipe by
rising, which'% SHHR % t&eacgf?’ﬁlg%c%rﬁjéﬁ Q)‘ne 25. However, the

possi biliby is not excluded of providing a very short |length of part

38, for exa appr tely S e.
portion is gl%lb(s;qt ant | gl I%I{%Vggm%neggﬁgﬁhggﬁe (L;eg%é&t% zﬁo@ne ?]TD%?QC%O the
These two parA$ @6t 3B 0Fieont AchagortticoPR8 hal® alfir sticpaithade the

which is orienRd bovwaigs ddte bot txm st &lilatdiony 18ipand A §eeANd he

part 38 WhICh is oriented
bottom of the sea 10 (TDZ) and the curved part 40 are

20 spaced, and are connected by the part 38 of the contact
portion 26. The latter is therefore several tens of
meters long. This embodiment is particularly
advantageous, since the part 38 of the contact portion
26 contributes towards accommodating deformations of

25 the pipe by rising, which tends to displace the contact
zone 25. However, the possibility is not excluded of
providing a very short length of part 38, for example
of approximately a meter, such that the curved portion
is substantially combined with the contact zone (TDZ).

30
These two parts 36, 38 of contact portion 26 have a
first part 36 which is oriented towards the bottom
installation 18, and a second part 38 which is oriented
towards the floating portion 24 which it extends. In

35 periods when the sea is rough, the movements of the
surface installation added to the currents give rise to
displacements and deformations of the floating flexible

pipe 20 which are transmitted along the contact portion



towards the-floating portion 24 which it extends. In 35 periods when
the sea is rough, the novenents of the surface installation added to

the currents qi ri di spl acenent s d def or mat| f

floating flewgbﬁélﬁV§§7§%awhich are tran ﬁifted aloﬁﬁ%?EEQQ&?p§é€569
portion WD 2011/067529- 13 -PCT/ FR2010/ 052569 26 and are di ssi pated
subst anti al | g6i nahdie assentilsy igaristd t gtbdtbyttihé lyoornnged asderhd y

curved part 48,sci 02009 19,44, R050(PS A MPSiANd Al Rafda R ofo.

these 5 forces fransmtt to the pip y neans of the curved part
40, a substantial part R of these traction forces. The nooring 44 is

in this casepguppidLethd nNia tansd 0N PASidihariuc \aﬁa&e @ ayk oyt e
floating portion 24 10 of flexible tubular pipe 20 ich forns

undul ati ohs, foAGES <& RH HLq ot QublBcPiPRe fI% J1CHAET tO86TBF CURTAE
portion 26 tgatxenaioon,a istietdert it iggal (R tof idhesd angidtidimatof@sam
Thi s defornmabl e and fl exi bl e arrangenment constituted by the nooring
44 and the 15 curved part 40 nakes it possible to dissipate the
forces transmhet ecbdmirtdied | exi hlre pPhjpe, cand tsmpprinitesl nit he cemtsaon

zone 25 (TDZ),. Lo.parti r, .t ri o r i.on Lpe ~at
the foot of %ﬁngﬁgg'afgﬂggo?aegs)é%§¥i ggaigﬁgnﬁﬁghgnﬂg%rﬁﬁgégigi3%
made of Hh erifensidxEbhat drikallagf pPheebridl debipsl yierms | baduthagd onser

exanpl e of pghyesteto Thusn the nmoring 44 staksoriest! i@ty 36 of
def ormabl e. Consequently, when the intensity, of the 25 traction

forces whi chCePE3& e POSH IGR t4fe SRclPRE bRt~ 88 BydAEahs ofPeRé to it
floating porti onocdyivardiess] t heormwor i Tigi 44 Hsrdehapmed agcor dilrgliyp.le
and substantg%&g%g%%g%% t@%%%éfﬁ%%éé”H%ﬁr%%%' mooring 44 and the
15 curved part 40 makes it possible to dissipate the
forces transmitted in the flexible pipe, and to
maintain the contact zone 25 (TDZ). In particular, the
risks of compression of the pipe at the foot of the
pipe are avoided.
20
In addition, the mooring 44 is made of an extensible
material of the braided polymer fiber type, for example
of polyester. Thus, the mooring 44 is also resiliently
deformable. Consequently, when the intensity of the
25 traction forces which are exerted on the second part 38
by means of the floating portion 24 varies, the mooring
44 1s deformed accordingly, and substantially damps

these traction forces.

30 Reference 1is now made to figure 3, which illustrates
another wvariant embodiment of the invention, in which
the connection assembly makes 1t possible to connect
three flexible pipes. The three identical elements will
have an identical reference, to which there has been

35 allocated respectively the primed sign “” and the
double primed sign “'’”. Thus, this figure 3 shows the
mooring 44 connected to its anchorage point 42 and to

the flexible pipe 20. The contact portion 26 is also



30 Reference is now made to figure 3, which illustrates another
vari ant enbodi ment of the invention, in which the connection assenbly

makes it possjible.to ¢c ct three flexible pipes.
i denti cal eliﬁbﬁﬁéRﬁQ§W£§%e an identica 4referencépaif%5%§;94 2%2?9

has been 35 allocated respectively the prinmed sign "" and the double
primed sign 'showrnThusyithis fEgure t¥oshowsaittie nodPi ng 44 cormrecddd

to its anchor i di-to e ible pLp . e n
portion 26 P s S e O S A e o aosag o Hitved

shownwi t hi t sPRepar 2§36 WB861hi eifedCpBRpERBFcular | Y@ o R BMdt HET, dF
wel | as the cmed part 42 Widdrirg connected dghride dmoridng déd  Ifew
addition, the nooring 44 is connected to t new 5, fl exibl e Eiggs,

i .e. a secondGFEPI® RHES t hirFd GneSHEPn Tﬂ@?ezgwo H 71 ERithPe On€
pi pes 20', 20Q0’haveThespectiveel yiea S€Corndb24' pandea thotrd 240'’ have

floating portion whi.ch .are_substantially parallel,to ong,another,. .
also to the frleggtelcnglv&}%i &n %%C%r%ét ﬁzlé RG2S CniePSy flloatl%%d

portion which are substantially parallel to one
another, and also to the floating portion 24 of the
10 pipe 20. They are extended respectively by a second
contact portion 26’ and a third contact portion 26’7,
which are divided respectively into a second first part
36’ and a second second part 38’, and into a third
first part 36’’ and a third second part 38’’. The
15 second and third first parts 36’, 36’’ and the second
and third second parts 38’7, 38’’ are respectively
substantially parallel to one another. In addition, the
second first 36’ and second 38’ parts on the one hand,
and the third first 36’’’ and second 38’’ parts on the
20 other hand, are respectively separated by a second
curved part 40’ and a third curved part 40’’. 1In
addition, the second 40’ and third 40’’ curved parts
are respectively connected to the mooring 44, and are
spaced by a distance which 1s equivalent to the
25 distance which separates the curved part 40 from the

second curved part 407.

The three first parts 36, 36’, 36’7 which are
substantially parallel to one another can be connected

30 to a receipt installation, not represented. The mooring
44 is thus designed to absorb all of the tension forces
which are exerted by the three floating portions 24,
24", 247" .



10 pi pe 20. -They are extended respectively by a second contact
portion 26' and a third contact portion 26", which are divided

respectively into_a second first part 36 and a secaond se
38',,and int8Ca 2PRily § 6f/Prest part 36" and'a third second? éga%éﬁ%zgfﬁe

15 second and third first parts 36", 36" and the second and third
second parts 38', 38" are respecti vel vIaubist antial ly parallel to one
another. 1In addltl on, the second first 36' and second 38" parts on
the one hand, and the third first 36" and second 38" parts on the 20
other hand, are régpectismsilyl sepépat edobypeatséepondicurated parst4oone

and a third curvedpar %l%p"P|%% addpiion, the sgendA0 1%@@aﬁhb%qon

40" curved parts are res ely connected to the nooring 44, and
are spaced by a dildBancelad chons &dif vaPehioto t(RE)25 i stanc&awhineh

separates the curvegipanme4@ fr@iﬂcﬂ heirsgepnd guieedPiadd &qu{ﬂ@@ to
three first parts 36, 36 36" whi ch, Otgle

ubstanti al | aral |
another can be. coReEred 2 4o Toke WROFRatal 15s Fonl Shoen 1160
represented. The soaumtpdd bfasthasadesingneld)t owabsbor temf]rlgerzf thethe
tensi on forces whi exer t hr g )
24", 24", WD 200 T 08 550] &isgg%&*ﬁ%@fm%@%’%‘ﬁ%%}zéin%ﬂsem%le
for connkttion of papel eakt) omevinexifbretpiype (RO)face m@ndé%eaihlch

instal lation 5 (18) |a} gmtghe b%toaen( 1Qh0f (aghari figy envddonent
said flexible pipe bei ngo desi a to extend etwesenr: sai d undersea @

instal | ati on (18) cQRd2& suIP?lé éoilns(tzaﬁ I a‘r’héﬁh( T6) WhACERTERergEzsSdNto

the surface of saisdimBHote NWADONNEN ,asaldatlieyi pbeti8npipe) (28)ch
having firstly a surface Ce[dC 22) which is o(?

b m end
(28) . “and secondl 57400t & S 2 ﬁhp%tg??uZ%é ERgssis
said bottom end, andfackl eatd n@or tsaid (24y f ade céneéxterddsabet weemon

sai d contact porti, (2 nd 15 en i surfac
end and said botto(rf-r)l?{endp%az)a %?Llr? de(z%%gin ?es%ec%%gll%%lg/ be

connected to sai dcounnkated nsealdaitd osuftereantnstpdlehdensed 6) and
installation (18)saW@er%%%é¥§é¥(“¥H§¥alfggfd@n (28), CORS LALO saig

contact with said , _
contact portion (26) comes into contact with said

20 bottom (10) in the wvicinity of said wundersea
installation (18), and said floating portion (24)
extends between said bottom and said surface, said
floating portion (24) being able to exert traction
forces on said contact portion (26);

25 characterized in that said contact portion (26)
comprises a curved part (40), said curved part
dividing said contact portion (26) into a first
part (36) which is oriented towards said bottom
installation (18), and a second part (38) which

30 links up with said floating portion (24);
and in that said curved portion (40) is anchored
to said bottom (10) at an anchorage point (42)
opposite both said bottom end (28) and said
floating portion (24), such as to maintain said

35 first and second parts (36, 38) substantially
parallel to said base, and so as to absorb said
traction forces exerted by said floating portion

(24) on said contact portion (26).



20 bottom (10) in the vicinity of said undersea installation (18),
and said floating portion (24) extends between said bottom and said

surface, said floatin tion (24) being_able to exert traction, .
forces on said’éﬁﬁh&&%ﬂ%ﬁ%ion (26); 250h§racterize§ﬁ*hﬂﬁ%t*qg§%}509
contact portion (26) conprises a curved part (40), said curved part

di vi di ng sai @.contTaet ponheoniE26)asatwbayfiast cparnmed36)inwhikhimns 1,

iented t d ' t ' I ' 1.8
(38) whi ch 301 | nk O Wi Sa1d 1T osPhig 0rt Ko (247 and Fot &P °

sai d curved porti iowe40)systapehopedsisesaind wmngons¢adicat (44) . and

anchorage point (42) 9pposiheqbotiwal dobptt om epd U2B) o@ndasal dipper
floating gortlon (24), such as to maintain said 35 first and second

parts (367 38) su@ﬁﬁﬁﬁﬁ%ﬂQ%ﬂﬁxﬁ%ﬂhel to said base, and so as to
absorb said traction forces exerted by said floating portion (24) on
sai d cont act port'%% (26). . The cong&gﬁion asienbl as clfinedlin
claim 1, chardcterifed P that°8af§s &d Part-{ab5“hdsd S1oWer+ °F
surface opposite &n upperastefiaced(44) thand daid hatreail dpeutvdd lparits
is noored on said qgﬂgg surface side (41). The connection assenbly as
claimed in claimior ', characterized in that said curved part (41)
is rigidlOThe connection assenbly as clainmed in any one of claims 1

to 3, characterizetd nodhatceabd Gukkad1Rards (4121088 LW HOPNBEREI Q¥
ends opposite one another, said two connéction ends bei ng connected

respectively to s&l@ i st &Ad Yectharparesiess, 138)thAt sapddc shaed
porHon (26),h anﬂpia&tt ham&eachagormmt ic@ﬂn%ﬁgliio& egu?@p&@%p@ébt@ one
stiffening sheat 46). The connecti on _ass as.clainmed in _any . .on
of clains 1 to 4,a%ﬁ§%§3Per?3%% iwotﬁ§¥”§§§3‘¥%ﬁ?ﬁ%? SFpgoﬁoﬁﬂéﬁﬁgge
equi ppedlwi t h heavgspedilies (82} oi madddefit®t nandt aieccal dpgphsact3o,
portion (26) on sajgg hot tsoésnic( 1%2nt§9€ ;?89@98&' ?ﬁef?sg 'Y na% pClaldIes,
in any one of clains 1 to 5, characterized in that said curved part
(40) is noored toC9aNGAicHOr e poidit £423PB9dnovithg @44) biifehiing
oriented relativegtez%a dsgcond part (38) of contact portion (26)
and relative to said first part (36) of contact portion according to
angl es which are between 90 and 180. The connection assenbly as
claimed 20 clsai m Bhechasacé et i @ed aisietnbat, sai detaimed partaf{@#O0dnksS of

moored to said an%ﬁ%&%&? PO{Qt4€4%%J%éé%g&%%géﬂf%r%%g{ngagé4%bntact
portion (26) is equipped with heavy modules (32)
in order to maintain said contact portion (26) on
said bottom (10).
25
6. The connection assembly as claimed in any one of
claims 1 to 5, characterized in that said curved
part (40) 1is moored to said anchorage point (42)
by mooring (44) which is oriented relative to said
30 second part (38) of contact portion (26) and
relative to said first part (36) of contact
portion according to angles which are between 90°
and 180°.

35 7. The connection assembly as claimed in claim 6,
characterized in that said curved part (40) 1is
moored to said anchorage point (42) by extensible

mooring (44).



WD 2011/ 067529- 17 - PCT/ FR2010/ 052569 8. The connection assenbly as
claimed in claim6 or 7, characterized in that said nmooring (44) is

made of a material i.sing polyner fibers ti
assenbly as Wpa?ﬁ%398ggéa§ one of ClalnBPE to 8 cha?gé?g?pgééb$2569
that said nooring (44) is connected, between said one curved part
(40) and said anchorage point (42), to another 10curved part (40';

40") of anot?er Cﬁﬂgaébd%géﬂQﬂ1(ggﬁ%Tg§ éy d@g% ghe@ﬂgfﬁr%pgr

(20'; 20") e connection asse s claline cl alm
characterized in ﬂha?h§éﬁﬁbﬁﬂmﬂedxﬁﬁzﬁﬁaﬁxﬁ%4QwﬁQE%2@g éé))lﬁa§ade

another first parts(36mat36ihiandnrathely @%qmrpmoe(x@ 38"),

whi ch are respectively substantially parall to said flrst and
second patts (36, 38). 20
9. The connection assembly as claimed in any one of

claims 6 to 8, characterized in that said mooring
(44) 1is connected, between said one curved part
(40) and said anchorage point (42), to another
10 curved part (40’; 40’’) of another contact portion
(267 ; 26"'") of another flexible pipe (20"; 20'7").

10. The connection assembly as claimed in claim 9,
characterized in that said other contact portion
15 (267; 26’') has another first part (36’; 36’’) and
another second part (387 ; 3877), which are
respectively substantially parallel to said first

and second parts (36, 38).

20



