WO 2011/ 010938PCT/ NO2010/ 000290 1 Method for laying a pipeline on the
seabed and a pipeline installation device The present invention related to
a net hod Wweholi@bszd & pi peline on the seabed and a pi pelpicignd2080@bioat i on
devi ce. Background of the invention 5As the offshore petrol eumindustry
devel ops, with subsea installations and rocessi ng, and al so devel ops
further fromland and at grater water depths, there is a need for |aying

| arger and [Methed fgri laginignepipeling bie tikesabed add g penealineshitAB St sBded& Pi pel i nes
fromplatforns or subsea facilities to onshore facilities, pipellnes
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platforns a cklities. Description of related art Tere are
sever al kno%ﬁ’&ﬁ{??&g 1}280% &cea)rlléneectl ng pi peli nes subsea, whereof one system

where one pi s. laid on the seabed, and anot her pipeline end
shoul d be c?%ﬁlé%r Bgf’gﬂ}ehléw@?\tbmbf the already laid pi peline. In this
solutio ine.is laid on the seabed_.in a given position
and the ?\Iég r&ﬂ”?ﬁé’i‘i"inﬁ)ﬁl StrK dekelons.rwialy subssp dniplitiansendone such
sol ution i spﬂ@gwngleulldlahsammﬂrthénﬁ‘bhehan@aad iabpeaterolvatet depths),tthéleq'slarl ng
pul | oper at hegpforJaylfs %’rﬁbﬁéhd b ﬁp@l@ﬂes@rﬁthe s@abdl. STHeod y{?eﬁﬂf§ tlﬁg%%
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pi pel i ne. AS4hised acph es, ibstweest plptfernpen veseels ahé betvecenf platierms gel subsea or t he
en of #0 pi péiculﬁleesand anot her subsea structure. \Wien a pipeline is laid on
the ground and connected to another pipeline end or to a fixed structure
there will Descrgtion ofithe hélatedannecti on be a structure el ement which is nore
rigid than the pipeline itself. The structure elenent used to connect t he
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gi ven hei ghf®a %itl&ﬁ V&{E[e‘ﬁlg agrgnﬁli?'egatlﬁ%f?e\il\]il"fhoqehsém tSP[}g{Oﬁ'rlé d&F“éHFﬁtm The part
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»f ﬁgngg%d‘uect'? Sggthtglstcﬁgt gtpmr}ii[nﬁf@ spool pipe is installed between the end of the

plpelmes or the en of a pipeline and another subsea structure.

When a pipeline is laid on the ground and connected to another pipeline end or to a
fixed structure there will normally in this connection be a structure element which is
more rigid than the pipeline itself. The structure element used to connect the

25 pipeline ends will normally have a height and the pipeline ends will normally be

- connected on a surface of the structure element with a distance from the seabed. The

pipeline end is also connected to the structure so that the pipeline at the end has a
longitudinal axis which is fixed, in a normally mainly horizontal direction. To
achieve such a connection to the structure a part of the pipeline has to be lifted off

30 the seabed to the given height and into the connection with the structure element.
The part of the pipeline that is lifted ff the seabed had a weight and this will induce
moments in the connection to the structure. There will also be temperature
expansions in the connection during the lifespan of the connection. These elements
makes it difficult to calculate the moments in the connection, and the structure

35 elements and pipeline must therefore be designed to withstand a large range of
moments.



35el enents and pi peline nust therefore be designed to withstand a | arge
range of nonents. WO 2011/010938PCT/ NO2010/ 000290 2 Summary of the

i nvent i ony®he1i@Qheet of the invention is to obviate sompceing8ichoffoawbacks
wi th known sol utions by providing a nethod, and device which give |ess

monents in the connection. 5This need is met with a nmethod and device as
defined in the attached clains. According to the invention the nethod for
| ayi ng a pi pShinnmarpofticinveatierd conpri ses the step of attaching an end of
the pipeline to a structure. The end of the pipeline is to be connected to
anot her pi pelTha ebp:rct of tterinséntiont iyne obmatéﬂfbrﬁeabaid dmwdlﬁs RgtH ndvwne

invention the, gﬁ&ﬂ Eﬂﬁﬁ%ﬁ@%kﬁﬁﬁ a&xﬁ%@ld&%ﬁ&!ﬁ §fﬁ'bﬁ1e‘ﬁ’tst i thF'

pipeline to ow ng the p! vot ative the
structure, nﬁ‘é%‘lﬁcflﬁﬁ the inclination of the pi pel i ne end reI ative to a

hori zontal plane, preparing a pipe spool such that one end_ is given the
same incl i nafhisrest is m"éa’da methadeans) drstiganes dafthedrin thoatvecded slpimse pi pe
spool to the pipeline, such as to reduce the bendi ng nonents in the
connecti on. AsTerding fsethepoventivaythp emetiet] fardalyibg aanipeling enytherseabpidocomprassls t o
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the moment between the pipeline and the structure is kept at a minimum as the
pipeline is given the most natural shape. As the structure is positioned on the seabed
and the pipeline end is attached to but allowed to pivot relative the structure, a

30 longitudinal axis of the pipeline at the pipeline end will normally form an angle
other than zero with a horizontal plane. This horizontal plane may be mainly
parallel to the seabed. The angle will vary dependent on the height difference
between the position of the rest of the pipeline and the point where the end of the
pipeline is connected to the structure. The angle may also depend on the orientation

35 of the seabed around the point of connection. By having the pipeline end pivoting
relative the structure, there is achieved a situation where the most of the pipeline
will naturally rest on the seabed and thereby with minimum moment in the
connection between the pipeline and the structure. This in contradiction to previous
solutions where the pipeline end has been fixed relative the structure, and where a
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normal |y woul d be given a position mainly parallel with the structure,

t her eby f\WpHpehhigosgar ger part of the pipeline to be |ifpeg/Nd20i9dobmoseabed,
and thereby creating | arger nonents betwe the structure and the pipeline.

5Preparing the pipe spool may be done by nodifying a pre-fabricated
U-shaped pi pe spool or formng or nodifying another kind of spool pipe. The
spool pi pe shogitddmabies aliithe pipelimcend comedty woull Bugivat e pokiton mpaisdy bl y
could be the ﬁ%ﬁ@ﬁ%thttﬁkeﬁt?wuf}oihéréﬁf Rﬁéﬁﬁgr&glai’ﬁy?%ﬁﬂﬁﬁ%é’ {Hé'l‘i'ﬁBtté bk Tiffele
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pi peline endplp”fhee pi pe spool shoul d preferabl y also be nade with a
curvature as a U-shape, double U shape, to be able to absorb any

t enper atlur e Brgpariag dine pipeispoolonay bheiont bg ns@tifling 8 profisteradasel Ueshiaped pipe
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posi tion for PesHixElimipatsithe Hertisahloregsaith ewwwhm@afcpéneq*&neasu ng the
pi peline end fromthe |ocked position, such that is may pivot back to the
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et ho cor [ C
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PHUPRe rel ative horizontal direction

will not build nmopents in the system
25 According to the invention the pipeline end will after connection with the pipe

spool, be free to pivot relative the structure.

According to one aspect of the invention the method may comprise the step of
actively pivoting the pipeline end to the inclined position. According to another
aspect it may comprise allowing the pipeline end to pivot by its own weight.

30
There may to the pipeline be connected an end unit and the method according to the
invention may comprise the steps of removing such an end unit, connected to the
end of the pipeline, after the pipeline end has rested in the inclined position.

35 According to another aspect the method may comprise allowing the pipe end to be

shifted along the structure. With this one is preventing further moment in the
connection as the pipeline, pipe spool and connection experiences thermal
expansion and contraction and due to the freedom in the relative horizontal
direction will not build moments in the system.



WO 2011/ 010938PCT/ NO2010/ 000290 4 Accordi ng to anot her aspect the nethod
may conprises formng the pipe spool with a curvature, and at | east one
part adapvecdotiwibssresti ng on the seabed. Havi ng the pi peTsyozoio/ce®bi ng on
the seabed, will unload the systemw th nost of the weight of 5the pipe

spool, which weight if not resting on the seabed, will induce nonents in
the system Al so the curvature of the pipe spool which may be forned as a
U-shape will prevent excessive nonents in the systemas it will be nore

adapt ed to hagebditgmrdiihedappats itRnmedivd oy toMptiseormid \teyifd Bgpdlavitthe
i nvention therg.J ﬁ%ré' {FtQA’ét%ﬁQpﬂgpad?ngh% be@é&ﬂ{g@ﬁ{h%%egﬁé’d[ %ﬁvl eé;gtede‘“ ce
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top structur @P&tsPa‘é]Néat“?g)Otl s te@bﬁ‘t&awﬂbwlgw tttet ystem m@r@%tﬁé the peight 9t ur e
havi ng reanstheqsip¢ bisocd} wahme¢ighoif nat pispiakionethe Aeateddivild itduct meorheavteit i on

at |east oneus s?@teﬁf Al?@tﬁeoéh %&tﬁh%&f'{h% ;Jt Q'hhﬁnge fIPHERLE 4 (RsRide €

the foundation, structure ving 't QIE) ected to top
structure whPehPFYSNLEXqessive nm%eraw syPept Bt oV mere e Rted dariagieo
structure, wheahal expanzieds ped ebntvactions. seabed, the nonents in the
connection is reduced. 20According to an aspect the at |east one side of
the top, strugture.m to be pivotal rel t|ve .foyndat i.qns
Struct B, | TRECREE o BF NPk AfRupdn anmpdiiedrgaltior BN T
transver se tdevce¢ opmprisrsi medundatien stfudthes gsiaptedi fioe poJikipning drl theseabad, aiop hat
a pi pel i ne egngug@rRNAtcREd E&th%%uﬁd&@io%ts‘hl\h‘éidté ewhérel tHe txg) ahlciRthalvthg'®egnd N a
u

pl ane mainly di,cul ar .taq.t abe There -wi || ring. use

D e o YRR AR orb et S8R5 R MLl PR B B ot i
gi ve the pi ptIp siaiciyg 1%)ma@@grt@éednombéed@ﬁtlvm&@ofpanwlqnostew&rner aspect
the topistructure may be attached to the foundation structure with

connect i on gﬁ?ﬁl%\urgﬁé{bgfeqm%‘é% %ﬁﬂég&ﬁ‘? %?&p ?&Mﬁ}e%ﬁtcﬂ'ht\égta?leagﬂcﬂ{' ve

30t he found neans and is
prevent ed fr8¢81p¢ 0biicadom se &%‘éécfﬁt!ln@lé?tlétré*t‘tfﬁewb’dhné@t"?‘é feladys the spabed,
connecti on ndenaomeytshiavke seecabn cortuged.at i ons. One possible solution is
to have the top structure connected to the foundations structure with hinge
nmeans 5a|| |vot al m)v and IH ag ition to the hing neags have
| ocKki ng§ ES’C%} t‘?@eﬁ‘e ﬁ@t hongetfe Q RP | SEruptuss By ttf’n*’éf &5
structure f r bq:rpplov:dtrchgve Thefdundkiions stemtgentie pevot exisimay sdosuahbediatent t
may | ock thept Qﬂaﬁi}éﬂ twﬁai‘nWtPaHé%%e' ta%h lo'ﬁgﬁﬁ@in@f 88 Ve fIR plBgﬁﬁé s wih0As

an alternative g‘ldﬂggltlrtelj%rt (gm%g\ﬁ%agﬂtt {}{pﬁﬂ{cﬁﬁsr\%’ ug%g? !;]83’, ﬁgg a

abut ment parf® 8 t1p
surface partmovetime Mlanendainly nempendictlar &9 thenwabed. hiheapwikindpring aise band t he
sur f acexpar t vaiigidiRNh/ifEbH €ls as the seabed in not a level surface. This will give the

pipeline end one degree of freedom.

According to another aspect the top structure may be attached to the foundation
structure with connection means, arranged such that the top structure pivots relative

30 the foundation structure in a first state of the connection means and is prevented
from pivoting in a second state of the connection means.

The connection means may have several configurations. One possible solution is to
have the top structure connected to the foundations structure with hinge means,

35 allowing pivotal movements and in addition to the hinge means have locking means.
The locking means when activated will prevent the top structure from pivoting. The
locking means may be configured such that it may lock the top structure from
pivoting in one or several positions.

40 As an alternative to hinge means, the connection means may comprise an abutment
part of the top structure, which abutment part abut against a surface part of the
foundation structure, there the abutment part and the surface part are configured



WO 2011/ 010938PCT/ NO2010/ 000290 5 such that the top structure pivots about
the abutnent part which acts as a fulcrumfor the top structure. The

connect i ORoBANS0IERY conprise one or nore | ocking neanspcth®bfpdodg 5
means may be fornmed as an integral soluti in the hinge nmeans or abut nent

means, and or as separate neans. The | ocking neans may al so be renovabl e
attached to the structure. According to another aspect the connection neans
may conpri sesughabhi thg top atrscthor pivOtscatiouethe ghuvtaentngprt whidhnattods 4 hidctump
structure rekatihyed Qeudigndation. These jacking nmeans may also in one
enbodi ment also formpart of the |Iocking neans of the connection neans; in
anot her enbodi nent they may be separate fromthe | ocking neans. 15According
t o anot her a3peconndstionopeass may ¢amepmseyorseoranprrigekingon¢mmsnbhebicking ong t he
foundatipn shfedgs Hfa9 be-lﬁihﬁed heesl ot gal STIVEEE M twng@meadse@ﬁmﬁﬁienpﬂlehﬂ@
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f oundat i on ssireitigre, and t hereby reduce the nonents in the connection
further. The | ateral novenent of 20t he top structure relative the

foundati on str . I
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gliding section o foundati on structure along a
gliding surf8&é"bf the foundation structure. AIternatlver t he abut nment
part of the top structure may be arranged to be gildeable along the gliding
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enbodi ment bend Wm%aé ﬁﬁle\ﬂéttdhe&ithét%%ﬁ'e@@ﬁfr@édoﬁﬁ\@elb@@é(tHég"oﬁﬁd’diﬁ)nOJtrdchﬁe

connection mean %\5% ,I-egu(éef g}?tg&%%t@ﬁ her encetctlgn ?ulltl? $he Ya(ierta mo(yeXlenf 0 ns.
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Thi s nai0 be therfiopseigctyge r@@tiwfgthevf@ug@qtsmoﬂtrlgmra imgy bemdeperdeahen dha sptepl
surfaces. Al gy dvinkvigdy mehes bapesh thicloprstrudhite BRd did for@datiéostpuotaie. dheut f
two axes. 0
freedomrel aﬁn) Qlt%h{ 91?5 Bgtdéé)%%g\r@as ruci{&}l;eehﬁﬂgkggh Iagﬁ e%{]? wﬂ?&an(;eatgé}g&é
aspect the nEMBIiFee alopatdieak 2ds ohthsipipelinfeendy thﬁé?OPB?Pts"tDrIHE%Ilfrféa
conprise a swievgdrt careowidrtg thérbouwd@uticr stroctued, bedoahediin aglidingi seutiomart thexi s
of the pspel kg dhAoRStrGAURERHARAYE ghidE i £8HdiRY shthEOFF e Buidftibn?

feature the .
structure. Alternatively the abutment part of the top structure may be arranged to be

gildeable along the gliding surface of the foundation structure. The gliding surface
may be formed with stopping means limiting the movement of the gliding section.
There may also be locking means preventing movement between the gliding section

30 and the rest of the foundations structure. These locking means may in one
embodiment be integrated with at least one of the locking means of the connection
means.

According to another aspect the top structure may be arranged to be moveable along

35 the foundation structure in two directions. This may be achieved by having two sets
of gliding sections and gliding surfaces. Alternatively the top structure may be
arranged to pivot about two axes. Such configurations will give the pipeline end
three degrees of freedom relative the foundation structure.

40 According to yet another aspect the means for attachment of a pipeline to the top
structure may comprise a swivel, allowing the device to rotate about a longitudinal
axis of the pipeline to be connected to the device. By introducing such a feature the
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degree of freedom thereby reducing the nonents further. The devi ce

may conpryweeofinMosde all the aspect as descri bed above apdraitsofiiobmp! e
5conbi nation of the different elenments desgcribed. Description of draw ngs

The invention wll now be explained with a non-limting enbodi ment with
10reference to the attached drawi ngs where: Fig. 1 is a side view of a
devi ce accor pipeljin¢ end xegivaw gat a brtheanidgfeiegpf fleedoar, ¢hexbloyradgcmgsbeuenuentof
steps duringglmng of a pipeline. 15Detail ed description of the draw ngs
According to the invention there is provided a device for assistance in
| aying a pipeline 1 and especially connecting an end 2 of a pipeline 1 to
anot her pi pelThadevice arryt dpenpriteranytarradl e aspect se dbsatiedaboséongh pny Fhigable

pi pel i nes endcdmBRYti6R P ERSE fRrafl Ridinchts HOsdribed, hub 3 there is during laying
of the pipeline 1 normally connected an end unit 4. The end unit may

conprise for instance a pig |auncher or other equipment. The end unit 4 is
connect ed t oDeberiptism & dshwings pipeline 1 to both keep the pipeline from
filling with water during laying but also protect the sealing surfaces of

the hub. 25 ?ﬁe %]‘%%8}1 %il;rg)gv ée %g@agr{eh%tﬂyg%oﬁglélq.ﬁlgde?% oﬁcﬁg&%gmfths es a

foundati ons ructur ) ructure ) u Ion Structure
20 wi | | 1whenrafprengs pethiendtaghed dasangsavBergshd connected be resting on the
seabed. The pipeline 1 is connected to the top structure 10, and to an arm

of the top SkrUGHULE;dDvie aa&éoi'&éa&toa@hﬁl%@tg%&Wﬁéﬂ,%?m he rest of the

structure, tq.Pprovide goqQd access to .t ) .he pi'peline end connected
to the top stiudt(ire ShPRERS 2iSeayeRce RE SEpR EEPE dYiBR ChaPWPEHE: pi peline 1 and
the top structure 10 arranged sw vel neans 16. The sw vel neans allow the

pi pelings 1 t pefficaldes@iRitn bff he AMWin@80i tudi nal axis relative the top
structure 10. The top structure 10 1S connected to the foundation structure

20 wi th connection nmeans 35conprising several elenents. In the shown
enbodi ment t Aecemmtst thennyandies theneps psevidéd adevige komapsistanes il 1ayang anged
close to an Fﬁfén_ﬁé 1thQ dspécisily B&Andcang hn chd® &a pipelin€ $tto @hothbe pijepat one 1.
These first | ockin ans WL, N | oc egl.stat .kee ihe'to structure
10 from pi vof"i“ﬁgerr %f‘ér&‘fr\‘?é) 1%‘8 S?%l?fﬁlo(gf’fi%f‘?vg{ r cl{e IE% erg;luc Flﬂalyocé)%1 rbselas used
as the ¥evi chub 3, toothey keub 3 tharpés dwangelpyingyek therpipgling k hermeally esmnepied an
40pi pel i ne lendupiz@. The thesqitfhaséohpikd fg inRamne api¢ lhhestebyr 6ihese to the
end of the t gcﬁ)uipment. The end unit 4 is connected to the hub 3 of the pipeline 1 to both keep
the pipeline from filling with water during laying but also protect the sealing
surfaces of the hub.
25
As shown in fig. 1 the structure of the device comprises a foundations structure 20
and a top structure 10. The foundation structure 20 will when the pipeline has been
laid and connected be resting on the seabed. The pipeline 1 is connected to the top
structure 10, and to an arm of the top structure 10. The arm is stretching away from
30 the rest of the structure, to provide good access to the hub of the pipeline end
connected to the top structure. There is in the connection between the pipeline 1 and
the top structure 10 arranged swivel means 16. The swivel means allow the pipeline
1 to rotate about its own longitudinal axis relative the top structure 10. The top
structure 10 is connected to the foundation structure 20 with connection means
35 comprising several elements. In the shown embodiment the connection means
comprise first locking means 11 arranged close to an end of the top structure 11,
facing the rest of the pipeline 1. These first locking means 11 will in a locked state
keep the top structure 10 from pivoting relative the foundation structure 20. Such
locking is used as the device is lowered to the seabed together with the end of the
40 pipeline 1. Close to these first locking means and thereby close to the end of the top
structure facing the rest of the pipeline, there is arranged pivot means, in this
embodiment formed by an abutment part 13 of the top structure 10. The pivot means



structure facing the rest of the pipeline, there is arranged pivot neans,
in this enbodi nent fornmed by an abutnent part 13 of the top structure 10.
The pi votwgReNG10949 2011/ 010938PCT/ NO2010/ 000290 7 may abtrsNoreidoogleyy be

hi nge neans. This abutnent part 13 of the 4op structure is abutting a
surface part 21 of the foundation structure 20. As the structure is
positioned relatively below the pipeline 1 and thereby lifts the pipeline 1
of f t he seabetyfabtermattliebt binbmgamaeank Tl ypbhwenttpartclsy ofytht hep siugthte isf t hi s

23; ]E ag‘; ;gret ggl%-tﬁg ark%rtjafc% %ﬁ ﬁ%ﬁgﬁurﬂ%ﬁbn %t?tué’tfuré be. AQﬁleSsttfdéﬁIrHriéa and

|
connect i on. ?ﬂ%tl%?#]%ei?tf"c?xy g?aé]f’ 06 Ry lllﬁut??fﬁ%her?}’é'clﬂftialeﬁﬂelf%e offrthsce
part 21 wi || séabedhfor pidistancasand theseby have pcasty ithetweight ¢f this past ohibe
f oundat Is)tn Sbfpgﬁhélr &he hb@fenit %aﬁ?@l o tﬁa@ép mm dtxﬁ%mge pRANY ot theCl OSE tO
an opposite gn 0 uct ur
structure fa&} lﬂléiaﬁal&\ﬁg t]“EoY\ﬁl ﬁa arse?fmg?d ?f‘ne"hB“ -Pﬁe conﬁ?%org Egt 2R tﬁ
structure 10abwiment D@\léd 3tagdphe serface part Jb “tIHéOlfI@Grn!‘éQtl axis ﬁﬁrr{b%fqn Fér@@ureThe
second | ocki pgatieathe fddndBionistivdtfe eETiadisBdditioRitisecoat Wicking eddsnP ¢osns

14. The Jackiqg, gﬁgcﬁmeleﬁdw{l@%ggaagugg A s 1'sx}t1@99{aeo§mf§os$ﬁu9&1ré BRirdOP

structure 10 Se Seco

| ocki ngl(?'rean§W22 f%tltﬁrfeﬁta‘é%hﬁ@lﬁf‘é@ﬁsTh@ &RghO IB%F%“H%“WSCH@@B afjpBgdithe t op
structure 10phas reativerttei fbaddamml st,tnmmre@IOafrhveectdaﬂ Ibokindahéannd 298 indtisir e

20. The SeCOBﬁbbﬂﬁrlﬁérHQoHi%m »lr?} ¥ meBfs l@cﬂéﬁgcﬂ‘flg'?ﬁealé 17TE%aPBe ARE]
el ement or separ struct rlses gui di ng
means 15, fof© }V&i)hg@vsﬁh%fld é’eeawcpest&%@rs. Beﬁostg%qt phwts abayt dhe ¢ " e

connected to ablhtmqntsppﬂrt h3 Brde 2econiddogkingimepnsd2rendi® jaskihg mnads a4 n@ayf unnel
\(,:VIO;PI 33}%??8@&0% 1586 dNIh e tf)f) Qfutiife $6 RS 1rp§:[1'11ne3‘%)551|?1%¥1‘%eﬁ't1§1é ehent t
SO In i ment arran o
e ovapt e | IoundanpRt AR fhd e e ans e kPR anCuis ol & b ockind PEAR T4
structure 10mayybebenestiemeridoraiepargte elemeotsndhe |t@mstsmcrtu@t U} éSQ@onmuees 0 a

gliding surf ﬁﬁluzgmewlﬁqar gafdtaﬁc@éf fdaenit@@ce&heww@ol@s gt/ sheell belhi s
novenent is g owar el i

movenent Canc?lfl'ler g3 he pspe"lil&e end gul&lp%means tl? I'HICB ﬁ_Sl a ﬁ%nngl ‘{ﬂt& Bal

SI ng
axi s of 2G4 pi peen ﬂ@famawemongtmﬁéedlbut ar@wm;ye@effarﬁﬂhfo@t&gqr@ﬁwd{ enly
the pivoti ngtaostanddide 1@Lik algdyinahcenkitsoduneAngeshdeto deSAovabtK it hdirsbtidrt i ng

movement bet y (e E&Hld%hé}ﬂ%ﬁ’d%tﬁr@@ fﬁketoﬁa%{ﬁgﬂ&é P ritdy ﬁ&%@lftﬁd algh th@cki ng

means may al SO ease the %’tﬁ enent but
still 30pr evé@ﬂndﬁaoblskurrg2%b@r¥emg ldrlég é'aré?%@?odmreﬁn preventhe AP shi fti ng
novenent s bustrattussM Pilidés. Mhismeeerat is Tiherdéretyn alvag froah auékoywdrds dhd f er ent

| ocki ngygreang; OpeTlﬂg TRUBRIEMER: éinrﬂﬂ‘é e%%%e@%ﬁi?irﬂo nSatIS]QHé BSmPESE thé olimt

t he novenent e st_ruct g ce 22.
Lt o, g el b AL Bt T4 QPG PGS A1 1 B PecEEENdS MK ne
gliding surfaok. thEhnevdtuMaVemﬂntﬁiutmmMIeo b6 airen@Shiosalsabthwptthel skiftingat it

wll rest Wekdov%ehhset%eh%%p Etrgé't'h?éar?d R fz)uﬁ('l‘ﬁi/&nddtﬁfc%rﬁnTh@I&RﬁlngébﬁHJ
t he met hod accorq iS S

i tuati on whP A0 PRERSSoAl % Y telshe L R RE VRN 6l e 10 of
t he devB@e. Preventipg pivalimgunevertertsrelensingobath or peevieoting ahifbng siqvigorentsebut
allow pivoting movement. There may alternatively be different locking means. The

foundation structure comprises stopping means, to limit the movement of the top

structure along the gliding surface 22. The stopping means may for instance be an

abutting surface on each end of the gliding surface. The foundation structure 20 is
35 also adapted so that it will rest well on the seabed.

Figures 2 to 7 show different steps during the method according to the invention. In
fig. 2 there is shown the situation where the pipeline end 2 is connected to the top
structure 10 of the device. The top structure 10 is locked to the foundation structure
40 with both the first and second locking means 11, 12 keeping the top structure 10
mainly parallel with the foundation structure 20. The pipeline 1 is together with the
device positioned on the seabed. The top structure 10 may be allowed to shift along



40wi th both the first and second | ocking neans 11, 12 keeping the top
structure 10 mainly parallel with the foundation structure 20. The pipeline

1 is togeybeniwibdist he device positioned on the seabed. pEhanG200/dbiogct ur e
10 may be allowed to shift along WO 2011/010938PCT/ NO2010/ 000290 8 t he

foundation structure 20 to aid in the positioning of the device and

pi peline on the seabed. In fig. 3 the first and second | ocking neans 11, 12
ar e r el easedtherfdundasicnogrustune A0up aid ir0thepoaiticnmglof theplevate aldquipelinveon

abut ment par fhel@abah)i ch forns a fulcrumfor the top structure 10. By this
pi voti ng novenent of the end 2 of the pipeline 1 nore of the pipeline 1
wll rests on the seabed. The pivoting novenent is assisted by jacking
means 14. Thin figvdthefarshend secondriocidng mamab i1 pl 2t wleaserbandiheddp ytructuee 10,

}Nhl CQ It 5 theidiyg :Sllov'frécgwlﬁvbﬁalfmit ﬂie/ammahi Fart 18 t\hh?hrrahﬁs Q'f@l@ﬁnﬁffoi e top
oundati on orma e
w1 depend S flbbnfopivbflat Biestar BPU et bLRERbIFRL RS of Ut e
pi vot poi nt B’rpebpf?(étWIélxlie§t5r9&lsthP rseqr@daifh@pntqﬁmagnéomds agspsteq by jarking
pi pel i ne 1 whieahs hasTHgsiRoBAP MO Vemeht o®ds Winidin @le@l@sofdlié toposthayired 0f O

;?;e?;ﬁﬁCLQgwﬁﬁdhgiﬁgzﬁ)é’fﬁhét*}fﬁxﬂk E’seln' aflily pk&éf%fbﬁ& d fn' dﬁi]]ai% &Ptﬂ@foﬁhdﬁfb%b p;gz or

the jackl ng fBugtare1 )it f‘Pfé?bR’il ﬁggIPWe Hysen thsm. o¥h1§ ﬁEglPd’b‘“s‘ierPGEfl gpdhq height
relative theof hendatctue asd esydcially the heiglit filke pivot poiad oppsiot kris.hadiiml relstisieen
infig. 5 thg gadeig is renoved fromthe end 2 of the pipeline 1 and the
inclination of the end 2. of the pipeline 1 is neasured. One 20may al so
measuring the distance between the hub 3 of the pipeline 1 and a hub which
shoul d be colnBgt4the pipelns 1 pilpeh haebeen dmptyiog.filkdomigh @gas sleeing hayting tpi pe

spool 519 s CRIANEEIROwbRht Bﬁt}f&l;ﬂﬁéﬁ&el@w{ng ﬁll-EHewﬁl?%%}' alna gmeqsmeaZ or
j acki ng meanﬁFM arpe Stlll| Lc&ﬂ‘igg FOFE structurls20 from.pivoti ng
relative the ¥ OUFHHRIRCIAS ﬁc%% K18 HEatpguing %r%‘S ’P%B’GFB t he
pi pel i ne. Thi4 14 leekingghemysibenpd thotapetirvcturgr 0i nelativadhie ﬁumdtan@m sighcture2q op
structure, buithtehﬁclhma smtﬁlt Wil 488eenlis ﬁng tlfx@éﬁ@dnift‘i)s @nﬂ%utﬂ&ﬂ theksd ¥

parallel wth structure nectlon
spool . The t Of %hgctplﬁe é) H}%a 1ncf"nat10n ot]c F& en (ﬁqg ehne 1 13 mealsi}l%ga@éllel ol

with a #in maar@és%me@wngdbﬁdwﬁar@ﬁ bww%@pdwé 3 ‘P%th§é’épﬁllq¢ k angd a hubhe

second | ocki ngidieshoaldlBe agmtheoted taakisngpétagns. 14 are rel eased and al so
possi bly renoved fromthe structure, so that the pipeline end connected to

the top structgre has freedomto pivot relative the foundations structure
and t her eby B5H81 &Png &an pre WabpBips 908l & shieracstsddadhepinstipe ead 2t dpe. The
t op struct ur second llodkieg meiahd 12 e jadkingmeanp b trei stil blookimgrnthe agmstasttue 10

surfaceypart fgf, 151% g‘r'flgtg% fHe i%hﬁ&i'&tidi{ ﬁnﬁ:@?e% a3 tBH??ﬂé’{Bofons dBel @B to

structure an th ere L connecte
e p1pe11n s locking may be pertorme

g arP fclined position of the top
structure, but the top structure may also be forced to a position mainly parallel with
the foundation structure for the connection of the pipe spool. The top structure is
however movable in a direction mainly parallel with a main plane of the foundation

30 structure.

As seen in fig. 7 the second locking means 12 and or jacking means 14 are released
and also possibly removed from the structure, so that the pipeline end connected to
the top structure has freedom to pivot relative the foundations structure and thereby
35 relative the seabed in a connected and assembled state. The top structure will then
with the abutment part in abutment against a surface part of the foundation structure
act as a fulcrum for the top structure and thereby also for the connected pipeline.

The invention has now been explained with an embodiment. A skilled person will
40 understand that there may be made alterations and modifications to this embodiment
which is within the scope of the invention as defined in the claims.



The invention has now been explained with an enbodi ment. A skilled person
w Il 40understand that there may be nade alterations and nodifications to

t hi s enmboworrentolvdssch is within the scope of the inventipomnaRodefodyed in
the clains. WD 2011/ 010938PCT/ NO2010/ 000290 9 CLAIMS 1. Method for |aying
pi pelines on the seabed conprising the steps of attaching an end of the
pipeline to a structure, lowering the structure with the pipeline to the
seabed, 5allowi ng the pipeline end to pivot relative the structure,
measuring thepAgwignati on of the pipeline end relative to a horizontal

pl ane, nodifying a pipe spool such that one end is given the sane
inclination gf th J; i E i spool to
t he pipeIine?'sucﬁdﬁgg%gﬁﬂggﬁ§§hgﬂgk gﬁﬁ?ﬁsmﬁgﬁgﬁggﬁﬁa hgggznﬁggtion. 2.
Mot hod: accor di ng to ol AIATNE GREPA ok e PIRBRRT ISES A Hngi ng the pi pe Spoo
to cause practical |l y- nbowenng telstfuohwe svithmthetpepdorertechée senbed, t he pi pel i ne.
3. Methogl according 10aQb@idR theYipddinc i t8ipivdilre GRVRths §sud@lifedngi Ng at

| east 150ne part of the<P'@F sSpoa fo be Qﬁﬁt'n on a.s rgac? a%ﬁer ¢
connection. 4. Met hod HESYMH HY PO HHES ﬁ@“%.“é‘&&&flﬁgla ViR hotlpantal n ¢
conprises |ocking the plgneline end in the inclined position before
measuring the inclinat ndifyanda heleeddonNsudhtBal @ekémbisdfivéh@eRbpr! | ne end
after the pipe spool isncql%gﬁgﬁto§ eté)n&{'sethgi ee!ﬂn%ee. d20 . Met hod according to
one of the preceding cfalns“ wherein 1T CO i ses the step of actively

pi voti n{0 t he pi pel i me &penacsingile pipelspaekitoghs ipipedime, suh age pedncgdber ding to
one of the clainms 1 tobdndingelichénts in tegonns&soral | ow ng the pipeline end to
pivot by its own weight. 25 7. Method according to one of the proceeding
claims, wheregin i M&aROPhéREin6 cHifPE, WierbRNP¥oMPrides Abshgihld the gipoBpsdied

to the end of the pipeline, after the pipeline end has.rested in the
i ncli ned posh caise prgc%caﬂy no vertical force 1rp ﬁle COI‘IHG&IOH% the plpe‘:fme.

3. Method according to claim 1 or 2, wherein it comprises arranging at least
15 one part of the pipe spool to be resting on a surface after connection.
4. Method according to one of the preceding claims, wherein it comprises

locking the pipeline end in the inclined position before measuring the inclination,
and releasing the locking of the pipeline end after the pipe spool is connected to the
pipeline.

20 5. Method according to one of the preceding claims, wherein it comprises the
step of actively pivoting the pipeline end to the inclined position.

6. Method according to one of the claims 1 to 4, wherein it comprises allowing
the pipeline end to pivot by its own weight.

25
7. Method according to one of the proceeding claims, wherein it comprises the
steps of removing an end unit, connected to the end of the pipeline, after the
pipeline end has rested in the inclined position.

30 8. Method according to one of the proceeding claims, wherein it comprises
allowing the pipe end to be shifted along the structure.

9. Method according to one of the proceeding claims, wherein it comprises
forming the pipe spool with a curvature, and at least one part adapted to be resting
35 on the seabed.

10.  Pipeline installation device, comprising a foundation structure adapted for
positioning on the seabed, a top structure attached to the foundation structure,



308. Met hod according to one of the proceeding clains, wherein it conprises
allowing the pipe end to be shifted along the structure. 9. Met hod
accordi ngvoaoudoB8 t he proceedi ng clainms, wherein it cB®EHMNAOY/H0029 ng t he
pi pe spool with a curvature, and at |eastgne part adapted to be resting
350n the seabed. 10. Pipeline installation device, conprising a foundation
structure adapted for positioning on the seabed, a top structure attached
to the foundabersrthsttopstrueture haying oreans fygbe PEAVINGET DEAQODAO®, 10 where the

top structurehhavicher Eedsid Qhatdi8eat bas KBRS thé top fHuRelrenSarrehdddaeties i zed
in that at | %blgnr?laﬁ'vg? gfou%ggﬁ&@%{gﬁlréyecture is arranged to be novabl e
a )

relative the toun Ion structure Vi ce according to claim10,
characterized in that the at | east one side of the top structure is
arrangeds to be pi Devirk acedbding/® dlhien lounhiat h 0nSrisdd didnutieat thd 2t leRd\onee
according tog; | A , ! i ;

tructure 1 s 00pL e fBAALATE: lafed b be RS AFI I e Buldifont MEucaR
10arranged such that the top structure pivots relative the foundation
structure inla fi Dsvicstaaterdangito snepofethe riadohs fli0am Idi, ¢ dtairng tiem i 2e decontat
state. 13 BRMbESACHN A fithchOd RNheObubdftiol Ahilfurd WiltPedrhechibphiaher | zed
in that (i‘he tog tdrucbu]%g s arranged to be mvahl e, al ﬁgg t he foundatf.on
structul®.  18manged s3eh thal the (R YFHEUEPENE "PpuY hECloaPfRToR STy tyrg 1n a first
char act er i zestaterandniatpre¢veateretinm pivoting ime hewmd stdtea pi pel i ne conpri ses a
swivel, allowng the device to rotate about a |ongitudinal axis of the

pipeline to copnected to.the devigce. 2015..Devi.ce according tq one,of the
P BT 52 totia.  PRERs et Rt O e ciatRamides sh SR TEakg, L bt

j acki ng neantheftep spugiyre marranged igl boimavabla Jpng thafoupdatiorestanqtyee. t he
foundatiopn. 16.Device according to one of the clains 12 to 15,

characterizeg,in Q%fce%%c&%h?a?& oft @ﬁ% cPhimkN® GARNERE AL tTF LA F that
renmovabl e atfached to t etopgstruq ure. ) i . ]
the means for attachment of a pipeline comprises a swivel, allowing the device to

rotate about a longitudinal axis of the pipeline to be connected to the device.

20 15. Device according to one of the claims 12 to 14, characterized in that
the connection means comprises jacking means for pivoting the end of the top
structure relative the foundation.

16. Device according to one of the claims 12 to 15, characterized in that at
25 least a part of the connection means are removable attached to the top structure.



