WO 20091082240PCT/NO20081000465 1 Tool for connecting Pipelines The invention concerns a tool
for connecting an end of a first pipeline to an end of a second pipeline supported by a subsea structure
and being provided by at least two 5guide elements. Further, the invention also concerns a method for
connecting th& @A ERHLt and second pipeline, wherein the second pipeflRENI3eIEPHEE by a
subsea structure and being provided by at least two guige elements, and a tool comprising means for
connecting the pipeline ends. 10Subsea installations for oil and gas extraction are commonly

connected togeth%ayf&jQg&g&m@gggglﬁ@pd pipeline (or flowline) spools. The connection may for

example be between a well'and a manifold; or flowline (having a T-junction), or between template
systems. In this case a length of pipe (a spool) is made on the surface, in each case fabricated to fit

the distance betweShEMIBLHRSTAEE Kith 1 SeAF AR iABS TYermlingo AR&RdS FBrmally
fitted to each end6f2AE RPSHRCTHOROHES R FliPeAEmeRssontkeingtatiovidedbsatiespcwis. In
vertical installatiogyide-elatieshistadbirther g exmeatiods itvecspoatns deplihyedivecbealy:mgdifited into a
receiver on the inaidiatidirsiTaer eadieidnepeline) wheptaiatd e di BRRial Pasitiopand telfirst (hinge)
end is connectedgupsadthuthenriping Buk o pRMBsifbstinsiaiatinndeemeanbnalisd thedpboard hub),
and then the secopgd, sad,| ﬁ%ﬂg%‘?%éﬂe%ﬁmkég?}’%‘fenégﬁgpd is disclosed in NO Patent No.

ed fr

319639. In horizontal installation the spool is stuspe om a carrier frame in a horizontally position
and both errds ar Iﬁnde_d simultanegusly in the receiving 25sections of the installations. Then the

terminatior hiead T2 éa%\[/!%?agﬁﬁ%r ionl gnd gas extraction are commonly connected together by

pipes, commonly called pipeline (or flowline) spools. The connection may for
example be between a well and a manifold, or flowline (having a T-junction), or
between template systems. In this case a length of pipe (a spool) is made on the
surface, in each case fabricated to fit the distance between the hubs provided at the
15 end of the pipelines. A termination head is normally fitted to each end of the spool.
There are two main methods for the installation of such spools. In vertical
installation, so-called stab-and-hinge method, the spool is deployed vertically and
fitted into a receiver on the installation. Thereafter the spool is rotated to a
horizontal position and the first (hinge) end is connected up with the piping hub on
20 the first installation (commonly called the inboard hub), and then the second end is
connected. An example of this method is disclosed in NO Patent No. 319639.

In horizontal installation the spool is suspended from a carrier frame in 2
horizontally position and both ends are landed simultaneously in the receiving

25 sections of the installations. Then the termination head is pulled towards the inboard
hub and the connection is made up. See for example Figs. 13 and 14 in PCT
application WO 0179736. o :

Vertical installations can impose heavy loads on the seabed structures as they are
30 landed and rotated. There is also a need for guiding structures to ensure correct
alignment before the connection is made up.

- WO 0179736 describes a horizontal connection where a support frame, or cradle, is
coupled to each termination head. The cradle includes a collar that lands on the '
35 inboard hub. The termination head is now in the correct alignment for connection
and can now be moved towards the inboard hub, by using an ROV tool. The
disadvantage with this system is that it is complicated and that the whole weight of
the spool will rest (through the collar) on the inboard hub.

40 The present invention is an improvement on this system, having fewer parts and is
much simpler to operate. Instead of using a special ROV tool to move the
termination head towards the inboard hub (as the one shown in Fig 5 in WO



hub and the connection is made up. See for example Figs. 13 and 14 in PCT application WO 0179736.
Vertical installations can impose heavy loads on the seabed structures as they are 30landed and
rotated. There is also a need for guiding structures to ensure correct alignment before the connection
is made up. WO 0179736 describes a horizontal connéction where a support frame, or cradle, is
coupled to each termination head. The cradle includes a collar that lands on the 35inboard hub. The
termination head7s 7@y, in thengsly egl-alipnmentifosiepnraection andiearsR@Whe dAoVes tawaidsthe

inboard hub, bwﬁmieno's@ééé@ol~,ym%QJS@ana@a@s%avit’mmscaxswo?%@ i5,Compicatgg, and that
the whole Wel%ht oféhqe st%o%w} rest (through the collar) on the inboard hub. 40The present invention
n

. . arrie 1ac . . . . .
is an |mprovement1 oh this system, having fewer parts and is much simpler to operate. Instead of using
a special ROV tool to move the termination head towards the inboard hub (as the one shown in Fig 5
in WO 2 01797Be)resithpie steokingetaviedueh &y arWindernsndnpikston, fothinstdncethydedulioror :
- screw cylindercabbeausedteT Nisicandoeroperatetdayssimpler iaolstaartied bydblefRNy Theupnperations
ot necsssaly e Leats e By e R
0175736, This e A R e S AR A e
much more opSRAMESKIBELEHLBLAEF (RAlV ieoR BV Hol B (@) iekerio s deibyeeedih
brought back dndeeck. AcROMItGsEVctrpthawicedonatie siapictoplnderstaddrstantitoangdetate.
This low user thsesheldita keduseitheredusatiomanddining s@airementdofriigingssehérewenkhe tool
logistics can thgrefare e-sigple. RaricHiary gpaprdiog world wide,en 19%&&11&@9?'5@%?&%@'“9 IS
not required ta e (akenbagk ia:the manlacyies [t refuibishiment and storade, put san e, managed
by the project Iocael e Fetem dgésigh IS in%er?cie& {0 cover an reiavan pipeline (ﬁmensmns,
especially the SARURGUST 195 RIS RS b ABLS R AP 9 ¥n i8UIBFe P BREES IAR¥ RN %
aspect of the presém ifentipticthetesieprovideanaedolforcosnrdttisdeannd ripl pflanfirsipipetinesto a
hub end of a pippectigiporiedsundsubstalstristuadinyipg aidagstdwa yhidealements pibesfirst
pipeline having a first anchoring means and the hub end of the pipe having a second anchoring
means, the firs{ pipeline fyrther being, r8¥iq§g with a connector, th tggl' g:somp(;isi(?_ a_connector
actuator for connec{lng ¥he’eAd of the firs p|_peli_ﬁe 16'the hab end of t e plpé? a s aped)recelving
portion provid @AY E TS the fifs ANCRBIY b As AR CEA oM hEBRATET Y R stiipine in
a slideable matirigtuar Idustingo Zuighig Ane afgitnesicseationslexténslingifroimehdavissapetirst
receiving portiackachgniding and dlighoteat $edtidn hipdrigiam gndsasanpedavitiianatgachment
DOV“OD interfagipg: V‘Bﬁ_BéﬁﬁegHiﬁ%%kerB@_iﬂté’ ﬁ%ﬁ%@riﬁﬁlirﬁmﬁiﬁﬂé‘cﬁ@@ fﬂ{&h_%(‘ﬂo'B&ﬂ%?ﬁiﬁ tr@kin_g
tool with means,for displacement el a st and sacond fayening eansine, ral andisecond {ggtening
means being re?easa‘ mounted tq the first aﬁ second anchoring means, AcCor Ing {0 an
embodiment oPRE IVERTIBRHE S50T BEMBTSS PR dor CBrntehing i pipditRURE MRS ving
portion provideddo arrsimedite tisl epld GletHarsir eipiglelindinaa Slidedibie marmss, ahdegeliding
means comprigingdiatleadt dlignendding cdetionstexténgifigfraire rdegivingl petitdnngaschr goidieg:kection
having an end ajf@ngeshwithizamatiachoeashrritioninteaging it e gHIdING 88LRRAL portion

interfacing with the guide elements, characterized in that the tool further comprises

a stroking tool with means for displacement of a first and second fastening means,

the first and second fastening means being releasably mounted to the first and

second anchoring means.

According to an embodiment of the invention, the tool comprises means for
connecting the pipelines, and a receiving portion provided to accommodate the end -
of the first pipeline in a slideable manner, and guiding means comprising at least
two guiding sections extending from receiving portion, each guiding section having
an end arranged with an attachment portion interfacing with the guiding sections.



2a The receiving portion may be provided by a sleeve for instance having a U-shape. The guiding
sections may be provided with support elements. The first pipeline may be provided with first
anchoring means and the second pipeline may be provided with second anchoring means and that a
stroking tool comprising means for displacement is to B& mounted between the anchoring means. The
stroking tool may comprise a piston and cylinder, having fastening means at their ends for attaching to
the anchoring meang:citi sleeveomayhave prokaiatar injerfaripeawith thesesondangheringipgans. A
connector mayihe RIRUIAEALar6RUNERTRY fhe e LudR A pIREIS AT RS oanector
comprises a clgrr;g co?§efftor1i%n ttga ato qugitool iS us operat%t € connector, The co_nn%ctor
may comprise & collet €SANEE gﬁd%ﬂ‘é}i‘%ﬂ DSARY 8561 IO mBTRd DD e Bipkifte Ry itFdperate
the collet fingePdi® cRftheRelifTdREom SNacaBridhat Wwithlukdtisetephberrrmaisig tiectos|, e
guiding sectiorgspiaydyecptayite t as protrediing wees theharehvgaghprotsudihg arokiegmindtes:in the
attachment pogigfpshanegias:@ iHanshilhe dudeolemens Mavinende shaped as cenigahstepring
elements. 3 Injaccardange witb.a further gobediment afdhe tegl the gyiding;sections are provided as

protruding anus, v}\ghe.reln each protruding arm teiminates jn the attachment poytion provided as a
Iocking elemer SURETIRETSCRr S RRSHI R LRIy e LRI A8  GORARE IO 8 B TR Ments
may then eacPBREPRSSIdERSHAA ) Fet@erdpTHOBREs A oEbEOR sTRRECoEiang dietetirHseoetess
may be providedustih mnoprtepetitionnTdweniipocicesnaynivey awanged focgliidingrhetockind
elements into fhetrasess e JOrALIRGNRGHA BIPHRIS SHEage-Tnidha SupRtalemantsuhergiathe
support element MavLkEsShapad@s,2 pin. The method according to the invention comprises: lowering
the first pipeline to the subsea structure and guiding means arranged on the first pipeline interacting
with the guide elements, attaching a stroking tool between the two pipelines to enable the first pipe
end to be movBY 166RIFFRER SHidHH A Bi58, ERBsEVRIhG hthactorkorte ensinpeedinrctiony Phe
guiding meansarradeédasn phetfirdingipetime, mal dyeiinchadbd pinctiredioy) asdefieadiinthe independent
tool claim. Theafiesthpiealinemay bedswesed Usingea lifting frame clbhe-sttoking taeh andipiihe Actuator
may be opera@%%p&%@i\ﬁg@&ﬂ@ggg)tion will now be described with reference to the accompanying
drawings where Fig. 1 is a drawing showing the tie-in tool assembly according to the invention, Figs. 2
- 5 show the steps of the installation process, and Figs. 6 - 7 show the mounting arms in more detail.
Figs 8-9 show an alternative embodiment of the mounting arms. Fig 10 shows a detail of the
alternative embodiment of Figs 8-9. Figs 11-12 show the tie-in tool assembly with the alternative
embodiment of the mounting aims. Fig. 1 is an assembly drawing showing the tools and structures
used in the tie-in system for the connection of two pipe line (spool) ends, which may be provided with
hubs. A seabed structure 1 comprises a frame 2 that supports a pipe 3 shown with a hub end 5 (Fig.
2). The pipe may be insulated as shown on Fig. I. This hub end is normally termed an inboard hub.
Anchoring means 4 such as an anchoring pin is attached to the inboard hub 5, protruding upwards.
Also supported by the frame 2 are guide elements 11, 12, here shown as guide posts located at each
side of the inboard hub. Each guide element (post) 11, 12 extend upwards and terminate in a point. At
their base they have a portion 15, 16 that acts as supports. Their function will be described later. In the
embodiment of Fig. 1 they are shown as conical mounts, but they may also be formed as plates or
other structures providing support to the guide elements, preferably by being provided as an enlarged
cross section area. In the embodiment shown on Fig. 1 one guide post is longer than the other. WO
20(19/(182240PCT/NO2008/000465



4 This aids the guiding process and enables the guide rings to be rotated and aligned with the guide
post. In the embodiment shown in the figs the pipeline 22 has a termination head 20 5attached to its
end. In the following the invention is described with the termination head 20 attached to the pipe end,
“but as the skilled person will realize, the following descfiptions will also apply to embodiments of the
invention wherein no termination head is used, either that the termination head is replaced with an
element suitabie frdhefiedd of Hae OrithepireshsisRRRIIGAIEVithautian additionalelesment d he
L0tie-in assembly, may b used: et forarclamp cennedionand a collel capesior Ing: fihgre is
shown a collect connector with the collet finger (c ot sh er?) rrangeg%t e frotﬁno??he termination
nead 20, In th BXOEHY BERHER RV SbALE P4t G NG 2 Aril S P SELDAHEFH58! bRl be
used to stroketbisitfsr $$0rciiBéifite iBnAdG e et steaEsy omke beaneasbriseng d &dmpthne
clamp 15100 wikersrfoalith be peeninstdbechon fhd d ldlds dllakinated TfitcigedesEhaderbuinationibas a

part 26 with arseeR:digimsteianda relativehyspRrathswiacs. Qndhispaid: elaudinghunwards, there

is mounted firsh anehoring Means28,sHeh@s aanchoring piny 20, Hie teg &%fsusg;%%“e?esm pounting
arm (see also F%%. 6 aé}cgjrgg comprjses a recegg portion Whlc’h mayobe arranged as a sieeve

section and twd guidh DA AEREESBh 433 Bidvided as protruding arms. Each

protruding arm terminates in an attachment portion 36, 37 for instance shaped as'a funnel 25designed
to interface witfhthengtlidé etemeintg (fpodts)iiteritZoanchmirése mdonted gadkafainpipbhBsuppdits 15,
16, in the figurassbowimassenical stopRibdRlemen &lobA3He arFangRRIRRISIeENRSASHRN,
having a lonaitydigal slrertioa.alioned ith NG aHIAlaN RRC. AR EL?&#Q%?A%SYS SRElNR2 Is of
a U-shape with. theé U of an.inney diameter that i adapted to the outer diameter of termination head
art 3026 or tHE AR & Al |._6e5}%f§06%7§51 ROFORACRIRS TR AROBTSH L B8 AR Ao &Ring
arm may be u§&Ffo beapfaRsstitaevp BeidiBseaarsa MLt mihdlisnfishdireinwinenabte the
mounting arm tocheirdleaséd amd petdefieddackhio thdependent tool claim. The first pipeline may

be lowered using a lifting frame. The stroking tool and/ or the actuator may be
operated by an ROV,

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

Fig. 1 is a drawing showing the tie-in tool assembly according to the invention,

Figs. 2 — 5 show the steps of the installation process, and

Figs. 6 — 7 show the mounting arms in more detail.

Figs §-9 show an alternative embodiment of the mounting arms.

Fig 10 shows a detail of the alternative embodiment of Figs 8-9.

Figs 11-12 show the tie-in tool assembly with the alternative embodiment of the
mounting arms.

Fig. 1 is an assembly drawing showing the tools and structures used in the tie-in
system for the connection of two pipe line (spool) ends, which may be provided with
hubs. A seabed structure | comprises a frame 2 that supports a pipe 3 shown with a
hub end 5 (Fig. 2). The pipe may be insulated as shown on Fig. 1. This hub end is
normally termed an inboard hub. Anchoring means 4 such as an anchoring pin is
attached to the inboard hub 5, protruding upwards. Also supported by the frame 2
are guide elements 11, 12, here shown as guide posts located at each side of the
inboard hub. Each guide element (post) 11, 12 extend upwards and terminate in a
point. At their base they have a portion 15, 16 that acts as supports. Their function
will be described later. In the embodiment of Fig. 1 they are shown as conical
mounts, but they may also be formed as plates or other structures providing support
to the guide elements, preferably by being provided as an enlarged cross section
area. In the embodiment shown on Fig. 1 one guide post is longer than the other.



vessel after the tie-in operation has been completed. However, in the preferred embodiment, struts 38
" are arranged across the opening of the U to support the 35 termination head and a plate 39 attached
to the pin making up the anchoring means 28, holds the sleeve section 32 so that the tool/mounting
arm may mo\‘?’é)i%“Pﬁ%{ﬁa‘Wto the termination head but attached to the terndifiatiPHERIOLS is seen on
Fig. 1. On each guiding section (arm), just behind the fuhnels, there may be support elements 31, 42,
for instance provided as fixed brackets being designed to rest against the 40frame 6, to support the

weight of the ternnmamnnaglaaiﬂgepﬁwm.M%ﬁf&%@%ﬁ@?ﬁﬁé@%@%ﬁﬁ%ﬁgﬁé@kmg tool
40 is provided to ypeugg ielaivgdnovement between the ends of the first and second pipeline 22, 5. In
the figures the stroking tool 40 is shown as a cylinder for instance a hydraulic cylinder, comprising a

rod 41 and cyIindIer ﬂB. T%%ﬁod has fastemingE eans 42 such as a ring at its end for mounting it to the
~Li

second 5anchoriny PieARe 4 TRE IR k&% 188 PReliRfinddiea 8 rrminationgadelns 44 at its
end for mounting?REhELtArLE SALNBYHY Acdamdnestan bvantion iidesnbedovigobe tgratajione use of
a ROV tool havinkgadeXthatteshedgplyhepinesadsivetckithe fililestancenydihrdidifle)dhio fdladigator 40,
through couplingd8crgtihansgwid hisdrapiity cylintlesd mrons ithéHaTigseit wheRaipys thakiatirmkinds of
devices 10may becubechiet)eisinenefiaetidan REAGIPIR A1 SSTRM AN RHMBCHIZRISH suftile event that
the fi‘_onnectgc;r is %e@ﬂﬂ@ma@a&ro@mﬁ&ﬁt%@% %ﬁ&m&%@?&g@é@@%ﬁ?{@%ﬂg Sr}?.f]ﬁ% ggfgrip
pipeline eng), as,sh -6, Qr_cqmprises a firs i

around thg colIet‘&é::ﬁ)ﬂvz&séclélizl;lr‘é(i]9 %nl&gsltjaqaf:o‘I ea‘lgr{'%il gértﬁg%}gp & qrglrrl]ee(:é(%%?ﬁ g?&%n&?ﬁ%efé?%\iﬁation

head(or pipeline €lfd), ta%ﬁ;:r iéssﬁlﬁbv&t%a qu RO Dy eSO A0SR e SILBOESHAM™S. The two parts
are interconnect@FHEESIRIIRFIT 6F W7 trapingeon hiad A0-dpitie coss s rapasetersyidlart to move in
relation to the setdHBTPSErekptisHpa Presit Andarflettustipplied!ifOrwiHd RO dihvotmhcthepling 68.
When moving théifigstprcBRdtthdlcnmeettireIaQbe kab¢ing)tBd fonnacebabeiig thisangy tlostthe collet
fingers aradnd thEODwI2 nbirwidl Bebe ProusiaRvanuskilies] i hearkihatinrtbecase of the connector
being a clamp a different kind -of actuator will be used. 25When installing the spool a lifting frame (see

the aforeme”tionﬁi’e\%%%z%@si% part 26 with an even diameter and a relatively smooth

surface. On this part, protruding upwards, there is mounted first anchoring means 28
such as an anchoring pin. '

20
The tool here shown as 2 mounting arm (see also Figs. 6 and 7) comprises a
receiving portion 32 which may be arranged as a sleeve section and two guiding
and alignment sections 34, 35, here provided as protruding arms. Each protruding
arm terminates in an attachment portion 36, 37 for instaﬁce shaped as a funnel

25 designed to interface with the guide elements (posts) 11, 12 and, when mounted,
rest against the supports 15, 16, in the figures shown as conical stopping elements.
A slot 33 is arranged on the sleeve section, having a longitudinal direction aligned
with the termination head axis. Also, the sleeve section 32 is of a U-shape with the
U of an inner diameter that is adapted to the outer diameter of termination head part

30 26 or the pipe end, and linearly moveably in relation to the part 26 or the pipe end.
A locking arm may be used to enable the sleeve to be closed around the termination
head. This will enable the mounting arm to be released and retrieved back to the
vessel after the tie-in operation has been completed. However, in the preferred
embodiment, struts 38 are arranged across the opening of the U to support the

35 termination head and a plate 39 attached to the pin making up the anchoring means
28, holds the sleeve section 32 so that the tool/mounting arm may move in relation
to the termination head but attached to the termination head, as is seen on Fig. 1. On
each guiding section (arm), just behind the funnels, there may be support elements
31, 42, for instance provided as fixed brackets being designed to rest against the

40 frame 6, to support the weight of the termination head on the frame.



attached to the spool. At the end shown in Fig. 1 the first anchoring means (pin) 28 may be used with
a lifting hook 50 releasable coupled to the pin. There will be a number of sucg Iri1fting hoo|=<s diStr:iE#t?d
along the length of the spool, as shown in WO 0179736. The spool is lowered horizontally such tha
the sttachme%f)pzﬂ}?ﬁ’gﬁzéqpf 30 here shown as a guide funnel is guided ontopﬁafgé”é’@m@ﬁé 12. To
ensure correct guiding the spool can now be rotated soihat the other attachment portion 36 here
shown as a guide funnel is guided onto guide element 11. The same procedure is d_or_le at thg other
end of the spool. X h&cﬂ{iﬁ@|tiﬁ)rl@Wi%W&’e@féﬁﬁﬂ&@iié@i%%@%@ﬂ%@@é@ﬂ%'915'3% gﬁ?{%ons 34,
36 rest on the supgqriad SecbdigRE e LN FsAUINS Ao shawn I FIg, 2. The support
elements 31, 42 E%‘ﬁ\ﬂﬁlé‘rdﬁ%%%@% %tg ﬁeﬁtgﬁ a(':nﬁtnt}c% rame ?.Sléc ﬁ‘f?ﬁia ey suﬁ)_pé)r Eﬁldmg
sections 34, 36 tolessen the bendin ({Zg on e Suppor BT BE Rt the WooitedemtPon the
support the lifting Aooks u%‘?f%%fgﬁg reTSHERSSF RPN fid fefcmeyntiagittioater 8Gondually from
a basket arrangel GRIGRhEISASHPROEEIR PR d Heoties Hotisidiodty #3chier fatatiop eank Next, the
ROV fetches the &traditig oo arama tixe i thelenfisuaohéing hecancPBhgwnaaas{pinet and 28
respectively (Figt@)! iSup&@%4 il thewseer stV epgiateithenstinking: agld Ryl btessteaination

head 22 WO 200R/8324MPLIINARARBONLHHR hionarsisine PIRRIRS %JM&%@_@%&O‘%&W&W
100l 1 legi the s po e L B e 6 operatea
o cle e : .
too 39 the Qi G_Q%e?qg RINsAL 2rRaskal cxample o screw f#l‘%lts WS%W

to bring the two hubs into close engagement, resulting’in ua *Big. 3. The actuatpr
60 is then used tg close the connection, see Fig. 4. In the embodiment shown, when the connector is a
collet connector HaiRSS TRYdRatihe Grmresterisg adishsoRRe0n anecetds §dadlidemoented collet
ring 24 forward t6WRpEE tkentingtienheashotinpeibrardduis d0iwthendéige. af-the theaemianbeing a
clamp connectorabmRiSsy avilirstspart 6 qhie o detipalabe therlatimarasranbeHaudsamshown in NO
319639. After thesoatgeiioMaticaRTALE WuihaARINRIRY daaliARd R s SRR BalS dgtached
from the pipe andssad ippdhesecandRhaRIcEinRhisdePUls Il g 3;?%&4% Qg gaRedn o >
The only items Iqfl3HBARECREE BPYY GRS S8 P e M et cylndSrs Snabling the hest- 2o°
and used again. part to move in relation to the second part by using a pressurized fiuid supplied
from the ROV through coupling 68. When moving the first part 62 it will move the
20 collet ring 24 forward and in this way close the collet fingers around the hub 2.

It will be obvious to a man skilled in the art that in the case of the connector being a
clamp a different kind of actuator will be used.

25 When installing the spool a lifting frame (see the aforementioned WQ 01 79736) is
attached to the spool. At the end shown in Fig. 1 the first anchoring means (pin) 28
may be used with a lifting hook 50 releasable coupled to the pin. There will be a
number of such lifting hooks distributed along the length of the spool, as shown in
WO 0179736. The spool is lowered horizontally such that the attachment portion 37

30 here shown as a guide funnel is guided onto guide elements 12. To ensure correct
guiding the spool can now be rotated so that the other attachment portion 36 here
shown as a guide funnel is guided onto guide element 11. The same procedure is
done at the other end of the spool. The spool is now lowered further until the arms
constituting the guiding sections 34, 36 rest on the supports 15, 16. The pipeline end

35 is now in the position shown in Fig. 2. The support elements 31, 42 provided as
brackets rests against the frame 6 such that they support the guiding sections 34, 36
to lessen the bending load on the supports 15, 16. With the spool resting on the
support the lifting hooks (such as 50) are released. An ROV first fetches the
actuator 60, usually from a basket arranged beforehand on the seabed, and mounts

40 this onto the termination head. Next, the ROV fetches the stroking tool 40 and fixes

the ends 42, 44 on the anchoring means (pins) 4 and 28 respectively (Fig. 2). The
ROV will now be used to operate the stroking tool to pull the termination head 22



It will be obvious to a man skilled in the art that the invention also may be used in a vertical
connection. In this case, the attachment portions 36, 37 (funnels) may for 20example be arranged at a
90 angle to the guiding sections (arms) 34, 35, thus enabling the attachment portions (funnels) to slide
down along th& gfig/8%&ténents 11, 12 and maintaining the correct orientatfoH P18/ ipdifhation head
in relation to the hub. 25Figs 8 - 12 show an alternativegembodiment for guiding and aligning the
termination head 20 towards the hub. In this embodiment the guiding sections 34', 35' of the mounting
arm comprises ag,6AChRAFHIRRRKDY AHiHRG 400 2IABMERLPIRS IBerdhah TR BINS ofe Afrgnged to
interface with gu%gl&g@g{ﬁaﬁl ljsg altlfééa are %Qg}pgglgs Som ergln g{) es termi atﬁ% IT a recesses
11',12". The mog{pt' L%%l grms qsq corﬂprlsesh?ru ort pins': 28 B s 5‘?[‘5??9%603 8‘ & of the
protruding arms i The aea bt IJeAREPLRERSTE JURaMETISiAS dame thostreldndsebie geainwill support
the termination hEBH4HFS RATEMtAF SHStoRs ineclasmengagsmanhs enel ingfin iy sitedios 28 shown in
Fig. 2. To obtain #$P¥adadéendnilbetersesianeés tiemtionl he atbse ththeointzesikthhede Fig. guiding
sections 34', 35'ahe inittaitiirBEnp kiwechinvwh po siidan mitbtth esquiding: Rt 360 SHadhaTiapty pagtion 70.
By further lowerigeisy sheuiryminaiiakensh, e RIBsi3@sed toilbhe MOt RRcoNBRwilhdhe
inclined surfaces gfdha,erry RO /0:RS SRgWA iufig 11. Further downwards movement of the

termination head brings the guiding pins 36', 37" into engagement with each respective recess 11', 12'.

The guidini% pin %6'th37' IS brP ht into 40engagement with the recess 11', 12' to be held in a fixated
position dué to tha Mteraction’ t‘?ﬁ&gﬁ"fﬂé?é%a%é RifRBRSHthe ﬁn@&%‘ﬁ@sﬁiﬁ 9898 10¢nd the

recess 11', 12", sSOeCIR5E & slpT® arrenglihsdribines shoye jai0318630the inclined WO

2009/082240PCT/N0O2008/000465 surfaces of the entry portion 70 to support the weight of the

termination headAftsitionechinettiondesi tieon portion 3 hd heuates sobl ad® Henstibigqntsyiaertion 70

are part of a sleedeashapEbaeciopyLandice Ry he balond Mac AYeBAGhOTHE ReANS;4 Meotruding

through a fole 73iinahe:Sgsws alRRed seRLdRTACHRNEY SLlis BNGRNE MEYARGAS (g (o the hub

by bolts or weldeg; Figs }éﬁgq,ﬁg 0) ‘%&9&18%@3@% ema%l%%%e%pathe tool. The components having
th the first embo

features common with the tool in accordance wi meﬁ%‘gf the invention are shown with

the same reference numbers, Even though the shape of the
It will be obvious to a man skilled in the art that the invention also may be used in a

vertical connection. In this case, the attachment portions 36, 37 (funnels) may for

20 example be arranged at a 90° angle to the guiding sections (arms) 34, 35, thus
enabling the attachment portions (funnels) t¢ slide down along the guide elements
11, 12 and maintaining the correct orientation of the termination head in relation to
the hub. )

25 Figs 8 - 12 show an alternative embodiment for guiding and aligning the
termination head 20 towards the hub. In this embodiment the guiding sections 34°,
35’ of the mounting arm comprises an end portion having guiding and alignment
pins 36°, 37", The pins are arranged to interface with guide elements 11, 12 that are
shaped as converging inclines terminating in a recesses 117, 12 *. The mounting -

30 arms also comprises support pins 42°, 31" also arranged at the end of the protruding
arms in the area but located above the guiding pins 36°, 37°. The support pins will
support the termination head in a horizontal position in the same manner as the
anchoring means 28 shown in Fig. 2. To obtain an engagement between the
termination head and the inboard hub the guiding sections 34°, 35%are initially

35 placed in a position with the guiding pins 36°, 37" at an entry portion 70. By further
lowering of the termination head, the pins 36°, 37° will be brought into contact with
the inclined surfaces of the entry portion 70 as shown in fig 11. Further downwards
movement of the termination head brings the guiding pins 36, 37" into engagement
with each respective recess 11, 12°. The guiding pin 36", 37 is brought into

40 engagement with the recess 117, 12" to be held in a fixated position due to the
interaction between the shape and dimensions of the guiding pin 36, 37" and the
recess 117, 127, see figs 9 and 10. The support pin 42", 31° rests against the inclined



10first part 62 and the second part 64 of the actuator 60 differs from those s_hown in fig.l, these parts
work according to the same principles. The guiding pin 36', 37' may be provided by various elements
arranged to fit into the accommodation of the recesses 11', 12', wherein the interaction between the
15guiding pin362"4%"%& the recesses 11', 12' make sure that a stable coPfnESEBA MM Seved
between these elements. The guiding pin 36', 37'as shoWn in the illustration of figs 8-11 |s_, _shape_d asa
pin with a cylindrical form. The axial direction (the length) of the cylindrical element is positioned in a

irection ransversefoopeia lioGHO 0B RRIEADS AT G Figulor 20cross
secon ot o okl an REEENERURIB HEESEck I g%f Galiae Aler pin, slements than

th h s ha teren rom WiBe fapin
cloment may b ?ﬁf‘é?%é""éf&%%?ei%% SPe L SREL PR Y CF s b . B $EHERbs may also

e U
vary in accordancasath (R RedH 8“§E ﬁﬁﬁg:g}d‘&rf be sl mehepedssrsien FanHeweadubEation,
the support pin 43318 A% alsp Bpdizaditarths bk by hrdtyarweidsih 36', 37'. The support pin 42,

31'and the guiding pin 36', 37° may of course be provided by similar or different elements. 30The
support pin 42', 3kiged tremdugmbdwitbles: pippoalemantbagitipnad inP@ﬁ%C@iﬂﬂgﬂﬁﬁ'ﬁE‘% and
configured to be iftaaitesdoigribe ﬁmfym(smnm@abmaﬁeef@%ﬂ%@fﬁf&%ﬁ%m{ pihg ?ﬁ [ents than the
100 n e L A PR e SRR TR ol AUt

iS Provi
oy & aCC@manCﬁPM(EE ,tpgglg}ggqﬂg éoi?mo r?gfo TSt (fﬁ%i]g §b°e€'1"8? fﬁ%sfoﬂ‘ﬁi"?e‘ést one of

may be put together dependin fication of
the following com sS%pgalﬁ? rEea&F Aing (b same AFiReRIBKing tool or an actuating tool is

included in the tool. The components are provided releasably connected to the pipeline(s) preferably
for 40the purposér B¢ puidiag pin 367, 37" may be provided by various elements arranged to fit into
the accommodation of the recesses 117, 127, wherein the interaction between the

15 guiding pin 36, 37" and the recesses 11’, 12" make sure that a stable connection is
achieved between these elements. The guiding pin 36°, 37 as shown in the
illustration of figs 8-11 is shaped as a pin with a cylindrical form. The axial
direction (the length) of the cylindrical element is positioned in a direction

 transverse to the axial direction (the length) of the projecting arm with the circular

20 cross section of the cylindrical element positioned into the recess 1 1,127, Of
course other pin elements than the ones having a circular cross section, or elements.
having a form different from the shape of a pin element may be fitted to be received
in recess, and further the shape and size of the recess may also vary in accordance
with the field of use.

25 ,

In accordance with the example shown in the illustration, the support pin 427, 31°
has a shape similar to that of the guiding pin 367, 37". The support pin 42°, 31 and
the guiding pin 36°, 37" may of course be provided by similar or different elements.

30 The support pin 427, 31" for the support of the pipe element positioned in the
receiving portion 32, and configured to be inserted into the entry portion, may of
course be produced by other elements than the ones shown in the figs 8-11,
provided that the purpose of the support pin 42°, 31" is fulfilled.

35 The tool in accordance with the invention is provided so that the various
components making up the tool may be put together depending on the application of
the tool. In one aspect of the tool at least one of the following components a guiding
section, a guide element, a stroking tool or an actuating tool is included in the tool.
The components are provided releasably connected to the pipeline(s) preferably for

40 the purpose of reuse.



WO 2009/082240PCT/NO2008/000465 8 In the case of the connector being a collet connector, the
actuator 60 is used for moving the fingers, and then the stroking tool 40 is placed onto the tool for
closing the connection, see Fig. 4. In the case of the connector being a clamp connector, the actuator
60 is made r&dUAHANE %%4& the stroking tool 40 is placed onto the tool for Stfid’ %B@%ﬁ"&‘ﬁﬁe
connection. The actuator 60 and the stroking tool 40 mdy be stored for instance in a basket, and a
ROV may be employed for fetching the equipment when needed depending on the various demands
of the connectioniothe dasder (hbe H@RIINRAIL O (bRJo IRATERIRNGSM? o dnnentisp are
provided to be relegsgl Wisaheing eAINRUARIR SRR IRFs TS CAMAANRR AR TR
L0retrieved and qgg (eady ot SR L1 HIDIREEIARE Shadorrhein W"wn?”@ghﬁia&,{"&e”ted 10
the pipeline prior to su mﬁelé IN¢ ,§nd eg re %abie 0 the E(l}giaﬁme Aner e Conrecton s made, the
guiding sections AF&#&h 90 FRORIILAUHAR SERREiIAD. M PR RRAE-N BotaaldBed with
reference tc a pipBRftPBECARS srBsEeRctforcyaie Shapdshsstrking iroh Hummareeor an
electrical cable. SteredfRranstange st fobaskahaating R €mpythe freplsipedifier tetehiog ded of a pipe
supported by a sehsgastuetize hadaddpleakt fom ghededRmdatsaiie dif sipipakeetiaviaga first
anchoring meansraid. tradethpRe i i 1P ebaning oREALRAWIANGRAHVETEARS Hrevilsh pipeline
further being proyiged it 3ERANRC 1P BEIAL FAMPHSINGI & SO RCIBLATIAIRT fQL GRapgeting the
end of the fist pip&G 49 113 AO.E0K) 81408 BIPy8 WihaPedISsel g gorjonyioyed with a siot for
the first anc orlngﬁ)me ns and S\lfx?tpg ting the end of the first pipeline i a’slideable manner, at least
two guiding and émaghpe mounted to t' e p.ipe ine prior to submerging, and then released from the

- pipeline after the connection is made, the guiding sections are then ready for reuse

in another application.

15 The invention is described with reference to a pipeline but it may also be used for
connecting up an umbilical, a fluid line or an electrical cable.



10sections extending from the U-shaped receiving portion, each guiding and alignment section having
an end arranged with an attachment portion interfacing with the guide elements, characterized in that
the tool further comprises a stroking tool with means for displacement of a first and second fastening
means, the first and second fastening means being reléasably mounted to the first and second
anchoring means. 2. A tool according to claim I., characterized in that the receiving portion is provided
with a sleeve fepriagtgrce having a U-shape. 203. A tool according to claim | or 2, characterized in that
the guiding sections are provided with support elements. 4. A tool according to one of the preceding
claims, characterized intthatithecgidingngentiend afe:fiovidestaaprotiinibgadms avtipeein each
protruding 75arm termipatesdn the, %&%@QMM&%E%%@&@@@@%@% 5. A taehAceREding to claim
4, characterized in that hﬁ Igeuhda%lglem% € shaped as conlﬁihs %el?qnl%rp é}’ﬂgvfb‘ tqol

according to one of th% recedln S asp ara’c‘terlze att Ing secti e provided
i it

as protrudling arms, WIS é%@l’fpﬁlliﬁr’[?&ﬁ'f&a‘#?ﬁ ferh BRI %hﬁﬁéfcﬁﬁwé?{f’bb‘?ﬁ Vided as a
locking element. coinAdoo) dectrdingmptising 6, charecieripeadnTHat trrgaide sldmentstéach
are 35provided with arrRcRSS fapthe acsdmmobatianodfi epipeking elemertr&:.cAviagl@eocanding to

claim 6 or 8, ChafaCtiﬂ%ﬁﬁd@&@%ﬁ@éﬁ%@?&?ﬂl’%eoﬁ?y{dﬁféw%@%@wMt&% pok@ing9# tael according
to claim 8, characteri g‘sfthl?ﬁt}éh ngnltryp ‘ré s arran ed qr gsu%lgm A ggke{lrl\gg ements into the
> d 5SS

recess and for acting surface e SUpport elements. tool according to one of
the precdding claims 6°9tieRaER1YRY #FPfHépﬁwQﬁ&W?& é?éﬂgmgaﬂ%??hgaﬁﬁjp%‘b’ﬁl@ka tis
pin-shaped. 1011. A tebpaocordirg:tonchaiving, wharatterited vkt shafehns Ao ngisHEcement

interfacing with the guide elements, characterized in that the tool further

comprises a stroking tool with means for displacement of a first and second

fastening means, the first and second fastening means being releasably
15 mounted to the first and second anchoring means,

2. A tool according to claim 1, characterized in that the receiving portion is
provided with a sleeve for instance having a U-shape.

20

153

. A tool according to claim 1 or 2, characterized in that the guiding sections
are provided with support elements.

4. A tool according to one of the preceding claims, characterized in that the
guiding sections are provided as protruding arms, wherein each protruding
arm terminates in the attachment portion shaped as a funnel.

3]
h

5. A tool according to claim 4, characterized in that the guide elements are
shaped as conical stopping elements.

30 6. A tool according to one of the preceding claims 1-3, characterized in that the
guiding sections are provided as protruding arms, wherein each protruding

arm terminates in the attachment portion provided as a locking eiement.

7. A tool according to claim 6, characterized in that the guide elements each are

(W8]
LN

provided with & recess for the accommodation of the locking element.

8. A tool according to claim 6 or &, characterized in that the recess is provided
with an entry portion.

40



of the stroking tool comprising a piston and cylinder. 12. A tool according to one of the preceding
claims 2-9, characterized in that the sleeve has a slot for interfacing with the second anchoring means.
15 13.A tool according to one of the preceding claims, characterized in that the connector comprises a
clamp connector and that a torque tool is used to opeﬁaQe the connector. 2014. A tool according to one
of the preceding claims, characterized in that the connector comprises a collet connector and that an
actuating tool is mounted onto the pipeline end to operate the collet fingers to close the connection.

9. A tool according to claim 8, characterized in that the entry portion is
arranged for guiding the locking elements into the recess and for acting as a
5 support surface for the support elements.

10. A tool according to one of the preceding claims 6-9, characterized in that the
locking element and/or the support element is pin-shaped.

10 11. A tool according to claim I, characterized in that the means for displacement
of the stroking tool comprising a piston and cylinder.

12. A tool according to one of the preceding claims 2-9, characterized in that the
 sleeve has a slot for interfacing with the second anchoring means.

15
13. A tool according to one of the preceding claims, characterized in that the
connector comprises a clamp connector and that a torgue tool is used io
operate the connector.
20 14. A tool according to one of the preceding claims, characterized in that the

connector comprises a collet connector and that an actuating too! 1s mounted
onto the pipeline end to operate the collet fingers to close the connection.



