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Tool for connecting Pipelines The invention concerns a
tool for connecting an end of a first pipeline to an

wena9ng22a second pi peline supported by a subseBCT/NO2008/000465

structure and being provided by,at |east two guide
el enents. Further, the i nventi oh al so concerns a
nmet hod for connecting the ends of first and second

pi Tl ifecontleetigg Rigeligesecond pi peline is supported by
a subsea structure and being provided by at |east two
gui.de el ements, and a tool conprising neans for

corisdRYFREPn $rncsmsa topkias seaneatinganedf mfirst pipplinetean end of a
oisecamiipipelnexuppacted by asubsenstimmiing andrbeing pebvidigietyhetleast two
DA e RTINLY, B eGPk Bondphs | IO comectng e
WGP BR85S AR AFTOCPIPENTS AEFTIRGDR FLEFPHTRE e s supported by a
T-spbseatstmejure and beinggwavidedply ait deast bre geide leherérits, anasetool

a cogipaisihOieMPor Q:@m%éﬁﬁ*g,_)thé' ?ip@ﬂﬁ‘_@ efds.t he surface, in

each case fabricated to fit the distance between the

hubs provided at the end of the pipelines. A

t Subpeainstahlatiensifar 9ilrndngds|extrartienaret apnemenl yeroanedted begether by
S ]@xi)pﬂs, ca'{ﬁﬁfoﬁal)aézﬁlddv)ﬁpﬂﬁid’(om%? }‘spdsqlg.hlshé ékﬁhl@lbii@ﬁ 2R for

(0] , ~Ccal e .

A SR et g ) 8 A RO 1 i, o
veetYeeR) thflPéﬂg}a systemedn;thissage p dength of pHe @tspool) is made on the

i setfatd, b ieach caskdaleradated tot fitcths dixthndesbetatad e Hubsprovided at the
E‘Ehﬁ é)g?ﬁe@biggﬁéméz% 'réoféﬁlﬂﬁ%titghgleggﬁ ﬁ%lé]rmtlﬁ'gﬁ%?cfg)dedcﬁ end of the spool.
R #5 s ing bR R Hhetallation ab st Ry In istical

t hegtaliations se-valed stdbiand dungremethwd, the spoahisl depbdyedhiestically and
meftieddnioSa ficeble@ 9B Ehd Thstiilalioh eTherbipfterdhOGRS0] it Rotated to a

NQLE f ' I, ded . f
DA bos5% Bhd A5 5e ORI S RURE RS 5 B b on
artle figsh drsdaligtion camammndy galled thrdnbessdibubh gnddben theseegnd end is

t kennevsédh|Amexamsie of kiein nidtleod Brditdlesaedan Ne Faitds N l31164639.
towards the inboard hub and the connection is nmade up.

See.far exanple Figs. 13 and 14 in PCT applicati on WO

o 1 borigontabimstaliafion s soekts wagendsd frof d<@rHerlygme dnas
ohotinentstpipesitivnrand thetteendssart tended sémuhabedslyrid the receiving

{ QoI ol e I ullhBny iR 166 S?‘Eé%%‘ﬁéaagﬁ%ﬂﬁé&wﬁés the inboard
4B A0 thegonsesHonEs MAeHPHee a7 RATRISHIER. \SoAMerd IHRCT
whpplécagionulWebP17%78ame, or cradle, is coupled to each

term nation head. The cradle includes a collar that

I i d_hub., Th i i head i
| e it YRR SmBR RS 1B BB ke i ey are
mbAnslgd padapiaied. Hberenis glion mead, fop guiding gtrugturre)po easre correct

ThHgnment 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
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.

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
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di sadvantage with this systemis that it is
conplicated and that the whol e wei ght of the spool

wawdob/osxst (t hrough the collar) on the inboar dP¢mNO2008800465

present invention is an inprovegent on this system
havi ng fewer parts and is nmuch Sinpler to operate.
I nstead of using a special ROV tool to nove the

t ey179N36), aRitipRGtioki B9 bith dsrbb@_ﬂ{rﬂlleh uﬁk% pRsor, '16{ glggfance
S | | . S| SL I OKI .
sugh éisl,ﬁa&csgfe% 8@# X%g%éc Z’giz’;ésggﬁ(,i'al%hﬁ giPnng? 33%%{(“1%%? Simppler tools

orcagliekly e RAYer can be used. This can be operated by
sinpler tools carried by the ROV. The operations may

bel“lié?(;eﬁe.kﬁﬁ)n‘g YhayPhe @%krﬁ@‘éu%i iaﬁlﬁ(?{l %aﬁﬂ% 141091t tools retrieved from

retri vdss(ro a subsea basket. Tt |'s erefore n(ff

neac%’éé%ﬁe'gﬁ 6 N5 SReTREOTE Ot RRcestY 9 haveiths st toohiixedly mounted

unimdemsathrthe RO ROMjchsascdo vasins@n0 | 19796 ThizWiBerediitd the interface

W\bérklrai%diiﬁ?tnlkhﬁ%t'thﬂgtg&g ?&ﬁré@c{riﬁn@%%\é/f{@\l’ Wiﬂepe mléch more operable.

i i

60 AR O e ot oo o v

baarkon devk.dld R Q ¥-tpelstapthgrefore e madssimpletaciunderstand” and to

dexplrateé Thifldw use thresBold! daaredeeahd edi@eRnndRt&ning requirement
WPIRE G40y @'p%gg ?ocﬁ.qg%@{igs c -Bht'h§rekc9rvev be>§h Iehr i 1h81I dly regarding

can [educe the educatio Sand trarning requPreEnt et

t o wids operatipnsThe. the simplsgpalingis 1ok reqieaddpdrectaken back to the

s imquiufaqperet ferudefurbjshiepannd sgrages bok csinde MpRIgdi BNthe project

| 18callyNEhs stk s &eggin' {99ntefiddPlo dSAtA E@le%htgﬁ%élﬁl%edlmensions,

back tq.the” manuf Mrer r refurbrshnent and . .

seopesily e ctandar b X dnlptesd) Pinccang iy o113 smingplated pipes.

The system design is intended to cover all rel evant

Pimlbfdiﬁ‘g Gl ﬂ‘ﬁriﬁivé%gﬁon ﬁ%ﬁ@&h@)‘nﬁgf:ﬁ?? ﬁleﬁflﬁtﬂgﬁfo@linéiﬁlné e pipelines,

i ipe. and up.to e .

2 e B RO pHRaet 6 ok RS B pipetine in

f sHdeablsBrannery and gujsiing meaas comprisiag ek teabt iwygwiding seetions

preetending fromaecsiningdrirtoh eck pdidihg bdigioni Hasingraehd A@anged with

' %naau%&ﬁxﬂ&ﬁﬁlogﬁl@%ﬁ@{f ciﬁg%i%{hg'rg&s?di[{&g@&io%‘gﬁpr! sing at

| east two guiding Sect| Ofs ext erdi ng®from recei vi ng

portion, each guiding section having an end arranged
wiTthle receiwing pohtiem maydret pronidied tgraf dedvefonirstarichéaving a U-shape.

9Yipdi g'ﬁﬂiiﬁi SdtRUs -m%shﬁ? gﬁﬁ?&éﬂ Wih REFFIrPBle RN .g’f}]le first pipeline may

ovi de . | ee r i nstange, having a ape .
P e Pitiited i@ fiesf o TS 200 i s aad RGNS GRAY be provided
evdthesecend Fnchorringsmegispaidi that arstyokieg prod wouhgdiswig ieans for ,
f id[s?ﬂlac@ﬂféh?fsiﬁﬂ %e%@ﬁlﬁe@'&@’gﬁ%ﬁ th& ﬁﬁ%rig%gﬁ%ddgieTg@Xtrgﬁng tool may
rQvi wWith seeco nchor. . )

D EPHpPSEa fidioh %aiﬁ”ﬁ%?%gf?%%Eas?%vn%wsa?sa%%ﬁsmenég fqr attaching to
béhe#nehoeng maanechhe sleevmmap hpygya glos fier. infyacing withrthe second

t anthorhig M edn3l iAScorepPlios Nty WNStovidet ToEEonnReMhE the two ends of the

;g}%ﬁ%y %ﬁ@gﬁﬁh@%ﬂéﬁ%it& @oqusri{clag rﬁ é:ﬂentlg%g%n{(h%-t(#rgarntdnﬁat a torque tool

or i rig nmeans. eeve v
i g usedde %ﬁsraw the qompectar obhe connector may comprise a collet connector and

that an actuating tool is mounted onto the pipeline end to operate the collet fingers
to close the connection.

In accordance with a first embodiment of the tool, the guiding sections may be
provided as protruding arms, wherein each protruding arm terminates in the
attachment portion shaped as a funnel. The guide elements may then be shaped as
conical stopping elements. |



anchoring neans. A connector may be provided for
connecting the two ends of the pipelines, wherein the

wazogesRar conprises a clanp connector and thaRCENO2008/000465
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torque tool is used to operate ghe connector. The
connector may conprise a collet-”connector and that an
actuating tool is nounted onto the pipeline end to

ofarakterdahice Gathldecbhd8@bsdintnt 'o@ﬂfk %Bﬁt&o%'m&i%@s@&lodsrhre

a&ﬁ‘g{'{?@ﬁ 8¥\6thpd1§%,ah{1%twl?e?%3 eagﬁ péotrudrlgg AT 1g?trer§ in the
vmﬁaé we@tammen m\aé%gs amkpw ﬁl\empgswhqiiemﬁbe locking element may

atheashlapedbs pguidioppihdheguitk demhuniaehay thea egth Be provided with a
el SoRR Sy ff@yacts@ﬁﬂlﬁétléﬁ Qpﬂ% l@éklﬁg %ﬁéé‘ﬁ‘ée tsﬁ“gp péc@?s may be %)rovided

nts.|l n accor nce wt
© RHTh B 2his pars. JheEng podtion Bl e pEenged dPEEvidiia e locking

arelementh énteithe eecebs prdofor adtimg) as e supmortswdideesfor the support elements,

atw e brmhk sﬂﬂ%dr’t eRnRhPMa ¥ sRapdd ALk ki1 €l ement,
wherein the 1ocking elenment may be shaped as a gU|d|ng

pi n. The gw de el ements may then each be provided with
a Thecaethof gecomdingtodbaimneation sonrises lpweking gheefirstrpineline to the

Thabsacsarifeind guiliny hitafs Wrifgedoreite irsOpi Eh@@mta}’ﬁ&lng with
eQL%n@%retléxﬁéhtgﬁﬁtaQﬁmgrar ﬁf@(grgg {o%rl bgt{’l'ede'nr{ge WS pi by lpe‘flne? t enable the

sdprshripe ead to ke maysddpvard wem §1P°vﬂ1’élf énqh pf%dlgg @p@ptuator to
elcbomerthe nayndee on e guidingampans. arfdigedwinithe fastgapelinegmay be

t Cintt,ltlged Hlvﬁl@tth&nasccgemEH i the 1|118¥\Fédd@gt {oiaﬁdifa'lrhsﬁ"he first pipeline may

Ine to.t a structure an .
D et dotinea 1R frapeph NEOKAEAPalcRG" e 3 eHer may be
gwipdeated byrenROVat t achi ng a stroking tool between the

two pipelines to enable the first pipe end to be aned

r.d S8 cond. en n n..actuat or
cf’fé%e%ewélo HERRF 5 Wso B PIR K ohn 0 ek ibopiie drawings
&¢rst pipeline may be included in the tool as
d&‘flg neth d dlrab\hﬁg shsleipgnietit-ih aedl askahBIly atBerding & the invention,

PIF] 5 'SR th{ﬁe gﬁﬁgﬁ?ﬁﬁ%éﬁﬁ t"i’?ﬁ I;nf bl hgame. The

ne
h:rgiz y’be operated by
g0, :‘f'ﬁEOYVﬁ S MAUBHNEATTS FoWOBR I8l cr i bed wi t h
r dfigy &+9cshomoart hlteragtivagmabydingndofitiengeuntirgy &rnfs. g. 1 i s
am QWsH8w§ BP0t 1!?1% altefiatiVe & odﬁﬁﬁﬁrﬂﬁﬁi agaprding

t %&Saf A? Sgasvl}ﬁgggslg%(gmsqugl‘y wol\{vtﬁe;l h S ‘fseh%rflbocnment of the

rmmuntmgaatms in nore detail. Figs 8-9 show an
al ternative enbodi nent of the nmounting arnms. Fig 10

s I%OV\BI i a%egs%érlnbgf drtalwia'ngalsl{o%lplg tthé/ foold aIPdF strrrl?crtlltlregfuse':d 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. 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.
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Figs 11-12 show the tie-in tool assenbly with the _
al ternative enbodi nent of the nounting arnms. Fig. 1 is

W(amoammmfbl y drawi ng showi ng the tools and st rRCI/NO2®S/000465

used in the tie-in systemfor th connection of two
pi pe line {spool) ends, which nay be provided with
hubs. A seabed structure 1 conprises a frane 2 that
sUPpoaids the puidingpmicossnand drfabkes hhbgeide ringé b Ge r8t)atedehﬁl aligned

PipRh FRY, lggePgﬁul ated as shown on Fig. 1. This hub end
'S norma ermed an inboard hub. Anchoring neans 4

such as an anchoring pin is attached to the inboard
hub the embodimatit showpm tiisfigydhe pigaline @2 et termiveatfondread 20

2 afaCh&ii ot &lcﬁ'ﬁ?@ﬁéfolﬂaw1 gthﬁ%@&tm@”ﬁegélgé& Qﬁhgﬂé {e%nlnatlon
B0 T 8oV b B o s e s

?fmtlonAtWItUh'féﬁq appiy do teh@ydhms of fherinveniorbwhagin hatermination
adtead #susedppitlidrahatThe itérnfibaedn Rsadvik képl A& ddRRE fah R8&ent suitable

| %?fhe ﬁc—ﬂdtolP%s@ ﬁ{%' @E@En@ z@g?ical;igmﬁyou?rg §§R qngf‘ glgment The

coni cal

ortl %Ferg l}E?XI & gs?pf Bq,thd“phg clamennnegior apd agcmll@é connector. In
elRigehtlere prshbemabtolldey cbmecg)rpmdvthéecd)llas fiageshat geevn)

C ra?ﬁﬁ &FQlt the Froth ©f thé ﬁrﬁlﬂﬁtl%m?ﬁ 4 58! e Phke E&rﬂ}eﬁf‘or will

an the ot al d
o a%ﬁlae BpacRetng i e fyuetng tae? 59 gl hegusgd to siroke the
r é‘t@?é‘doa}h@eathﬁ gnrekeotdr fn theecage bfithepmanectbnbeing a clamp, the clamp

ermoodvilleiBrmalloWe pro-ihdiglldd & tHe b hpﬁidsﬁ%te%%nfﬁg f
term nati on -head 20 attachedt0|ts end. In

follow ng the invention is described Wlththe '
t dihgiterarinatiomBbagia part 20t with anl even dismetgrpadaxtlatbiely smooth

t serfadd. I0ethippars, Prowulingpdrds thédrBés @uh@ M@t anchoring means 28

d | so apply to enmbodi ments of the
[ ﬁéﬁ}gtl%o%dn gﬂgkﬁlﬁo term nati on head is used, either

that the termnation head is replaced with an el enent
s (Iihe abdleheroshdve a$ b ahahnvinglasm (oee dlbe Figsp 6 add7)icomprises a

al?&!e'i\fiﬁg lpSrtYUrI @%1%§§@Etakﬁﬂ % £0RBYe sebitfont i t guldlng

3% BLalmRR e P 74, 3 here prokided o SYaplipE Ameb fasdyprotruding

c 6rm dernynatgh iman hachohénd poftiony2s, 3 7(foo instdrwershaped ang uchnel
taHe:hEﬁecf totinterfice tWieh ﬂférg'ﬂld@éﬂeﬁﬁnﬁ?@%tgpll 112 44y %vlfe%(sjrﬁounted
I [t S acC 1 N rn
SEORRRE b IR 1 b a Sortls cmens
Anglet % tSoaréan@@é onike slgarie section, having a lergitudinalidiegction ahgned
cmthet;hb o¢rntifatiéh Bed IR, Alsbethe IshRPe 46Qion 32 istsTaBldhdpe with the

$§IEQ{ %r fnn]ﬂﬁg ?{ah{?eq?{qgatt i %dq]?tg é@?h #t&'sch%te?eq é)f q%rgtugatlon head part

of, the-pipe .ev& %Pdslﬁwﬁ’ @avﬁa&bém rolation; te the part 26 or the pipe end.
pAckockistigraymupap bel msed teeermbistheslseve do be chisedaednnd thg termination

REAE Ths WHEBndble Ak ABGRGES B9n B Pe 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
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
frame 6, to support the weight of the termination head on the frame.
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The tool here shown as a nounting arm (see also Figs.
6 and 7) conprises a receiving portion 32 which may be

wa@zaogngpedh as a sl eeve section and two gui di ng BITNO2008/000465

al i gnment sections 34, 35, here.provided as protruding
arnms. Each protruding arn1tern1ﬁates in an attachnment
portion 36, 37 for instance shaped as a funne

des sgoladg ttooli 40t Brfravidedtd thdube r@md@m%lv@ﬁﬁ@ﬁi &t@@@ﬂ? {1 ends of the
13ﬁrs%cﬁ§é@ond‘gﬁﬁhﬂ9 9h! § d [lfesﬁ%lﬁ‘g@tl{ésstt 3 %lsog? Qg is Shown as a

coni ca
o Raliaferdtor iistanse = %ula:r WA RJEH COMPIHNG? 7 eac/ bl aadeylinder 43. The
haod has fﬁStfmng meann4l sulilr asct fing anits gnd Gornbiintimeit to the second
g ?hﬂhd’tﬁi%ﬁ@aﬁle‘ﬂgh&%ﬁ s a'ﬁliﬁ' q}élﬁé\?ﬁe Sﬂh@%&ﬁnﬁgfh {?zgh t?gtehﬁlg means
4ai‘ %8 §Q$Wé‘°8{}?’é$ “&Péﬁ%f aBF UGG aRS lmé@aamptn The
26°Q3‘r15 paerapidgey dedise afid ROMeael avimy swbhy forrsupplyédg pressurized
t dluid éorfiastan@Shydratiie flgide tﬁsdctué«fdrqsogm}eu %mﬁlghﬁ; Although
e..GCl 0Se.
30 e ASyBLEY S PSSR R v
bé“arye‘?ee'é%e do theisams eifesiefprisxarmplen serewianssut nagohanismhe

tie-in operation has been conpleted. However, in the

P tRY &gt ﬁﬁpg{@ é'ﬂ?fﬁtectoﬂsr é‘Eoc’lle'%%oﬁﬁgct?lr aﬁ%ﬁfﬁtcﬁc&ﬁ&/ﬁl be mounted
t he otﬁ)len F E‘il d e d

aﬁat |t%H‘gn%‘§>°Ih ?aé’cﬁﬁ’é &inelingcad)ias shawnag Kigs. he 6. The actuator

aﬁ@morlswgi frestupart 22, thabisdiesigned $o geiparsant theroRet lssad 24 and a

t b@donﬂf]ﬁrtt@pﬂl/amtﬁgsi d% @1ﬁ%¥omﬁle t@mﬁﬁlaﬁ&ﬁ ﬁ@acf 5@) ggglme end),

term nat I

gﬁm&at@?ﬁgf&% ?ﬁ‘-’ m°¥ mgd’P/ E&Eefﬂg Qg?ﬂﬁ‘n@ SIEEYS PYH 3 two parts are
j tndercpaRgaied by, eylﬂme b8, 66 fasrinstamge Iueirsulppcyltnderseemmmg the first

3part 4@ mdvelin irélation wmrséumdﬁsarab fu's?h%da preagltpled R4 eappned

d ﬁ%hﬁ{h%‘i}év tflﬁﬁféha&ﬂg{lﬁ% r61§ 2@&11135 gﬂ&lﬂ% tl?ei, gmg %2856{2 %)Wl“ grove the
etzing 2 faryardiand inothinwar elose the eallet fingersearound the hub 2.

betmeen t he ends of the first and second pipeline 22,

5It wﬂlf‘bé 6‘@\115{19{6" @ﬁlahr%ﬁllﬁetdr glﬂu@ ?rtttﬂz&l 1f149e b SseSIIQHL c&?ne%tor being a

nder, conpri si
Habﬁaaicrh{ g‘%ﬁll{ijﬁ Pﬁ Pat&’S\V/V I”ﬁ’é s has f ast eni ng maans

42 such as aring at its end for nmounting it to the
smdnaanﬁ@rthag?mfwﬁftﬂl thﬁﬁ\@(s%é tRe Riddembh deWo 61'®736) is

AR o AR (33311 AhE Paf IndRRaN Fit, 1nbe, etk means, (pin) 28
pmﬁy bvwéeql with 3 Bftingcheoked!) tojeashblecoupled ta tROpin, dbikere will be a

havthber ofasmok Lifehg BOGKY JiRibulideasHE uzeeréngdh%ﬂhé @f)ool as shown in

he act yat
e T NN —
t‘l*l“e'e lsh@‘é’n as Hl%df‘oﬁminéw auidad onthevida slements 13eosesure correct
nwdhg the epodlaah e wsbeTeotatell 86 tthatfthe ommh@rﬁexﬁqfoeﬂbn 36 here

a co ?ggﬁﬂ@l id ultdgc? oﬁ% %jld% gfaegnﬁtnll?q 1CPh0 gacrbg 8rocedure is
ot &t Hﬁe P ﬁff‘wile B Sﬂi’@ald rspepblémq%lomdyd fyréhes wgtihthe arms
ospntiggingthe g6idifnsecaions 84036 rest on the supports 15, 16. The pipeline end
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
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
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conprises a first part 62 that is designed to grip
around the collet head 24 and a second part 64 that is

wolesbgsed to grip around the tern nati on head(BrT/N0O2008/000465

pi peline end), and is supported_from noving by resting
agai nst a sleeve part 35. The tWo parts are
i nterconnected by cylinders 65, 66 for instance

hytowardsithe pipelinesr/snteasbhitg. Nbandliy &iis O¢ratid® »Hn\geoﬂ When the

r usj a.pr i ze
e S ol B O L o
msﬁ? P efds and torinpiatia gasket; When thipgs dope thecgiroking taqlgs again

24 peratedbtoobramglthiertwoHtiubs ity dtésesenghement| teultfighi@ans situation
alsAbRA ih IF‘?grBU Brhg-achiatd¥ 40 isk?ﬁer?{?%’e'dQU%l(;s% th mbesé%i'oh,l ?e% Fig. 4. In
in the art thaﬁ in the &gse 0 he connect or elrng’ a

c |t‘a"rrﬁm50é|1i"+qﬂéﬁ QVVREP e coBRgrPIs afqllet pannpcier hayingmfingers that
i gsipalardungl thhénlymod hub, the tedlrig usedatvem feethetdodlet ring 24 forward to

alcise TR finPAR ArMAhE IkAkd hibat tached to the spool .
At the end shown in Fig. 1 the first anchoring neans

(pin) 28 may be used with a lifting hook 50 rel easabl e
c du pheetpse @f tirrecqrnngctoribeing alrmptronaectantherROV wilt hse a torque tool

| itd tlosg theoclkimpdiratiid thétr®s sdsayhgwintia NOBIbB39f t he
spool, as shown in WD 0179736. The spool is | owered

horj zoptal Iy such that the attachnment portion 37 here )

o Adtet the conrggign hes hernt made ypy the gcvating gl qaddhe sispkisg tool is

1detachedfrony theqope awd ugpdi for tig sebends prdtommotiBRVIT IS results in the

;E&é‘étﬁglsﬁfg&rﬂlﬁﬁt F@P g.n’glté%&lﬂlgq{ehrﬁagg‘%ghs%%h :ngg' tzrlg ec%gﬁ?ctor itself,

7 1 SPhe il B esttipted ol sictige aibussdimgaimend of t he

spool . The spool is now [owered further until the arms

gwg}r bélbti{éigu% gtf—‘a %&Hgddk;i‘l%cﬁi{%ﬁhé ‘a{;[fjthiﬁgthe gl\?\}leirn?i%h aggb 08§ be used in a

S JERRA o, 1y S A Rt o, o pncgy my o

pe¥ampledesranegd ke S0 angls tethe guidingtsectionmiar®ss3k 35, thus

It brablingeie attpEtahénttgoetiony @ﬁﬁlﬁ:l@&@tsii@é‘?o%{ixgl&f%ﬂ@ \ﬁuicri]e elements
S 3 8 . .

| PSRRI B Lo BHPRERR Sy L h retaion

( s 50) are released. An ROV first fetches the
actuator 60, usually froma basket arranged beforehand

opidshie. ff@@ﬂ@w,anamrmweteﬁﬂﬂomrgerﬁ%f’ &ﬂa?n &’Ec{?l‘i‘%?hg?h

head. Next. the ROV tstr BRLng § Rt
AT 2 b8 BB SRS o s
add’ oftthe aspunting\arimycqniprises 2) . endipertR@/havihg gniling end abgnment

t gingP®r 23 E. The phis'#K hidns&Plo ihRerfadt gyrigm%na@ elEniHid @1 12 that are

h 2towards.the pipeline 3 /inbo .5 mally .
g 55 BERY R e RoR s Rafing HLE Riiseoehrid ! ol 16 molning
dPERHHER COMPHSPPOTtHERS 4213l dlag arrangeOnt the end of she protruding
t axdhs inCthe laggnbuthecdied abn@dsthaRdidify pinstidl | 372, TAs k8pport pins will

A A0 B 6 S TR ooy o

i ArgheEingimeansi2§rshomavin fig. Fikp oWaimmneengegament bawees the

t teeminmion Head @ndske inbveanbiutetieigaiding 8ectfing.344, 33 @re initially
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 117, 12°. The guiding pin 36, 37" is brought into
engagement with the recess 11°, 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
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t he enbodi nrent shown, when the connector is a collet
connector having fingers that grips around the inboard

whiwo/ost2e0 t ool is used to nove the coll et ri ngP@HNO2008/000465

forward to close the fingers argqund the inboard hub.

In the case of the connector being a clanp connector

the ROV will use a torque tool to close the clanp
arsomfades ¢icthbebtry pestich @0uto suppdd: the 3638ht Fffthe terbdifation head

C PY3Rfonk@tn BRSrelER I BSiioHR2. THE rd&kyat ! 19 L2 hAld portion 70
L B S A o S
simepnsidoprognding throughg hdle 7THe thablgeve siraped sédticsls dbowever, the

arsteeve\ndydse bo kel 9 thd B by baitd oPiBRIedi t€ms Wil | be
retrieved to the surface andyused again. It wll be

obvious to a man skilled in the art that the invention

alfdgs hhynd 2 shew the cempenents giakingniredieitool. The cohipenents having

c deatpresvonanémohuhiehe tqslihiaodsdafce With ffﬁl&ﬁfse efbodBYerdt F the

e e qui din

JW&%&“‘I&?““@ 45 Ak st 1eAAMCE nfrers 1dh bk e shape of the

pd s RATEO i spond part iodof dbaactupion §0ditfergifrem those shown in

elfgnbrtheselgarts Morknatcording & thiesgmiehgimipleact

orientation of the termnation head in relation to the

hub. Fi.gs 8.-.12_show an alte tive, enbodi nent for .

oo SR 36 s 37 nEh e RN e i VAo SlF TR0 BrraRagd to fit into

t Kiee preommedationofahd orticnsent] 1f h&’ gwhelieinythedoterastiondtween the

ﬁfg'u_idiﬁg pire36mpant éﬂtﬁtlﬁfr@l:@s@é'ﬂt)ﬁ 'S¢3 %gk@ E‘lggﬂﬁét%d %leie ncgnnection is
) | 1.RS ,

(AR08 B GIE i e s, g A

t h'i\lst@ﬁlenﬂﬁ digs$- bk ic¥heped g5 A@in withi medindsical frami. Ageianmial

a directbors @the lengti)2of\thd b @lindricH] ielegn et %p@diﬁ@n&ﬁﬁg{ Jiiffi&:t'iion

5 : ' .the end of e .

SBRAN e i el 001 GRIRY S, DlplREtsh ol i

0 STass SECtiM L the cylindrical Figment positionsd sfowhe recestobls 12'. OF

t keutsepthienain elenteatscthan tiee wosilewitignd ciposlhi £106s sdttiohSor elements.

S AEFInbRY0Rh d@ﬁ'ex%ﬂ?ﬁ%ﬁ?ﬁfégdhtgg%gpg E‘legl%m%npmy!b@nfﬁkeglétazbe received

To obtain ngagenent en termnatio >

aly"CHE A Bt Al Shape aé’gi ey e desesh@az plso vy dp @ccordance
i with theificldpfesed in a position with the guiding pins

36', 37" at an entry portion 70. By further |owering

' ' th ' .36, 37" wll be . . s
pin AR LR sV B (B i iutetofy ifaertit nina2’, 31
efts & shapersiarty that ehihsrguiding ipip 36, 37( Theesupgortrpimdds 31 and
mtheegriding gfin BB 3t7€ midyneft dovpsdieaproR ideddsy sifglag Bl diffi@ent elements.

pins 36', 37" into engagenent wth each respective

rm:]ess 11', 12' . _The gquiding pin 36', 37" is brought
i NOH SERRPAY > 3 ther theesunperief the pipejelemert psitianied in ghe

ardceivan g pomiosi 32, and dosfigwretl he 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.

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
the purpose of reuse.
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i nteraction between the shape and di nensi ons of the
guiding pin 36', 37" and the recess 11', 12', see figs

w@2@nas2k@ The support pin 42', 3 1' rests agaPCBENORIVS/000465

i nclinedsurfaces of the entry pgrtion 70 to support

the weight of the term nation head positioned in the
receiving portion 32. The recess 11', 12' and the

erhrilie pasetdfahe ZGmt‘Erceorﬂﬁiﬁgl ®tolketThany@os P ectuse 60q9used for

7 . : . n ri - 4 .
SSRGS I et 056 ot DR ot o closin
s dB¢ copneedion paegr 4- Infhe casefdheipgnnectas hising ¢ glagnp gpnnector, the
t hetuatdr 6isbnadesrednndwilt dad theFstgskidd tadd 052 piavedvohtwethe tool for
CQHP eI HgSof TR cBEndRioh "Bhd 8Qhator BE ah@TROREALA '4%%may be

features comon.wth the to accordance wWth the

£ R SR BRTEHERIN bPATkEL AR OV B8 <ERbaredior HetEhis the

s @quipnedns vdreoenaeded dependingeon theoagious demghdgpef tie coheection to be

girﬁﬁde. ]Eﬂiétcoﬁl%oﬁ&?tﬁ bk'ﬁlestﬁﬁpﬁﬁa&@gdan@é wath ﬁl@fin@é}ﬁitdﬁ\té?é pf(ovided to
r gse shown in fi ese _parts wor

o el SEP whER e B8 Somfedfitn i cdmBefea. 48 &Pﬁgoggws 383 then be

3retripyod gad greotgade dorypusearlihg gniding seetiansaids 3agedl, 88" will

f inorinallp bk heowited rmbd pipedinePridr e suBBEINS ahll therl &leased from the

. . _ : | .

S 41 AT BB e A e o e

stBBPAIERAPRIGAIBA- i s achi eved between these el enents.

The guiding pin 36", 37'as shown in the illustration

OfTHel il¥erftioh ib deScrifARGEh AteRnBE o WiftiRe Bk iHAY GRb be used for

o PHERHETD aF umBe e ShatineGuad Sire hoh abls on

transverse to the axial direction (the Iength) of the
projecting armwi th the circular cross section of the
cylindrical elenent positioned into the recess 11',
12'. O course other pin elenments than the ones having
a circular cross section, or elenents having a form
different fromthe shape of a pin elenment may be
fitted to be received in recess, and further the shape
and size of the recess may al so vary in accordance
with the field of use. In accordance with the exanple
shown in the illustration, the support pin 42", 3 1'
has a shape simlar to that of the guiding pin 36,
37'. The support pin 42', 3 1'and the guiding pin 36",
37" may of course be provided by simlar or different
el enents. The support pin 42', 31' for the support of
the pipe elenent positioned in the receiving portion
32, and configured to be inserted into the entry
portion, may of course be produced by other elenments
than the ones shown in the figs 8-1 1, provided that
the purpose of the support pin 42", 3 1' is fulfilled.
The tool in accordance with the invention is provided
so that the various
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conmponents meki ng up the tool may be put together
dependi ng on the application of the tool. In one

waspens22ad the tool at | east one of the foll oWw@mNO2008/000465

conmponents a gui ding section, a%QUIde el enent, a

stroking tool or an actuating t is included in the
tool. The conponents are provided rel easably connected

to the pipeline(s) preferably for the purpose of

r YSEr h?g the case of the connector being a collet
connector, the actuator 60 is used for noving the

fingers, and then the stroking tool 40 is placed onto

the tool for closing the connection, see Fig. 4. In

t he aseq@& t he connector being a clanp connector, the

act u forscanngeting an prdAf 2 Zisst niprlingt 28k than erdpf agecond
i s pl apgetliont(d) supported|byfosubséestelarsier(@) aid bbiag provided by at

connecldQftwd Qﬁld@cetlé{ﬁ&% (fip 195‘ C{hé ?&E%toﬁfﬂﬂsgkgga}r%%i}s £t connectlng

b
e empf i BeRBTS FREBRIARES Habi B RIRS wAEFEREBEAOMIOn (32)

dependpryided tohaccommiarage thermddf thé fitstpipziimedata hidetble manner,
be madgnd Eﬁﬁlu@é’ﬁ%@ﬁ@@&rﬁpﬁ&g& lﬁ?leta@lotlwd éhlaﬁl%oé'egﬂgﬁﬁ (0 135

the i ng)?tghdiﬁn omsr el &, on age mgsseﬁ:g}g ﬁ-ﬁgﬁxg an end

pi pe connec
be ret Arangss wih agrastachment gastion e(i;’rée. Ylinterfaging wigh the guide
secti oalenidhts @4, 13%', 35 wll nornally be nounted to

t he pipeline prior to subnerging, and then rel eased

fro eline after the connection is made, the

gui QLE‘F"&H‘?"&@ Fenl. charppteriged in tha thmre@gm%pomon (32)
appl i castpromde?iihmtln asieve dor instadeshavihgd Wvishdpe. ef er ence

to a pipeline but it may al so be used for connecting

r_an el ectr )
oD, BRpl e raind b foifol b HoetTrtred i b o suiding sctions
first R4peb) are grazidedovisin sepprioflementsdhB i pel i ne (3).
supported by a subsea structure (1) and bei ng provi ded

07 % T R R g, Sl e
char acg‘élfii%e-‘ifcflﬁw i, 3150 areaprovided as proteeding iarmgs.puhereimeach

(32) ppoouudath dion sraonatesai e abiectenehtPortibe (36,137Y shaped as a
pi pel i Rk @ $lideabl e manner, and guiding neans

conprising at |east two guiding sections (34, 35)
extending fromreceiving portion (32), each guiding
sectsi. oA thalvacrgrding eo dlanr4g e adctsrized anthat tiecguigatlements (11, 12)

porti oﬁe(sggped%gg I{}&grsft(?@: r;f]%eliéhiteﬁ st he guide elements (

acco to c aim1, characterized
| n that the rece_i ving portion (32) is provided with a
sl eéveAftoel aaeotding ¢o hag ofithesprokesidingeclaBns I3, obaracterized in that

accgr diheGuiding ls@étiank (34, 35) £BPFAGI&T AZFdtiuliddAind Bherein each
gui di n&o?ruﬁgnlgogrm terminates in the attachment portion (36, 37) provided as a
locking element.

7. A tool according to claim 6, characterized in that the guide elements each
are provided with a recess (117, 127) for the accommodation of the locking
element (367, 37°).

8. A tool according to claim 6 or 8, characterized in that the recess (11, 12) is
provided with an entry portion (70).
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(34, 35) are provided with support elenents (31, 32).
4. A tool according to one of the proceedi ng clains,

waimp/esneari zed in that the guiding sections (3GT/862008/000465

are provided as protrudi ng arns, wherein each

protruding armtermnates in thlé) attachnment portion

(36, 37) shaped as a funnel. 5. A tool according to
claim4, characterized in that the guide elenments (

11, 12) are shaped as conical stopping elenents. 6. A

tooI according to one of the proceeding clains 1-3,

char &ct/e#90) @acqrding{g;claipe8 (rhamaterizeddn iteatghg satry poition is

are pr aviadgetl dor puiding whierigcldngelenviey €i6n, FEF nto the recess (11°,
protru r t

Lot Sgi;zr%xgv%teagﬁg@sa@a Sppdit %&}e RLAHIERbaR MM (42°, 31).
according to claim®6, characteri zed in that the guide

el enthifs tasd ebcaadimgpp@nedddheptdreeding chsms OFD, chadatdrized in that
for t hehargeRmEdaheM ardlort |

37"). 8. Atool accordi n%] tthg Sg%ﬂmaeﬁeﬁng%nkﬁgped
characterized in that the recess ( 11, 12) is provided

wi t hllard o0l pgcasding;topne pEthoproseediog cmms,rdxa:@ttmed in that the

cl ai m Girstqfipelatd @2) heda ifitsttdndhotiRe nRBAS %289958 itRsdcdnd pipeline

Mt ot e B8 seBHSdhobil AR (Bfnd GAER PﬁSwa&ngéb%{ (40} comprising
suppor Mmeaps forcdisnlagemont is tphpeymouatedrhstveen( the' ancharing means.
10. A tool according to one of the proceeding clains

6- 9, 1 £na{3¢ 5@60;1'&1?[1% th Qlah&afl cﬂﬁrac&?ﬁeff%ﬂ %J ?%ﬁn&ro%nt% ol (40)

the su

accord ﬁ'g‘pflémgr?eplétpnt%@ cpylllé}é%re&?ﬁ‘@‘gcfPﬂF%g means at their ends (42,
char actié) farattaching tathe srehbringtmezinpel i ne (22) has a
first anchoring rreans (28) and the second pipeline (3)

has ond anch a (4) an tht a straokin . .
t ool X A0 OLBRBATEE 1] oHE ahdnd Bibefitlns SBURSARINS: o ipeacterized in
nmount eéhab &Wwethﬂé aasieh@s) her lnmf?@mglmthﬁhtt saslond anchoring
accor dimegn$ @89) ai m 11, characterized in that the

stroki ng tool (40) corrpri sing a piston and cylinder,

havi ng fastening nmeans at their ends (42, 44) for

at t ddnPrigo} eccording te B of thenrrapecdingclaims, shprastesivediin ghat a

t 0 onecafnecte ippracidsl fog cohmdotimgthétwd 2nds of the églpellnes (3, 22),

char acmg}&ﬁﬂle‘ ﬁ;n‘hE@&)r E&%Rgﬁk@seé/ ﬁlo %?)Sco%ngét% at a%ﬁrque tool is

i nterfacin e secohd anc
A toollY hs gmEedtors he pr oceedl ng cI ai s,
characteri zed |n that a

15. A tool according to one of the proceeding claims, characterized in that a
connector is provided for connecting the two ends of the pipelines (3, 22),
wherein the connector comprises a collet connector and that an actuating tool
(60) is mounted onto the pipeline end to operate the collet fingers to close
the connection.

16. A tool comprising at least one of the following components: a guiding
section according to one of the proceeding claims, a guide element according
to one of the proceeding claims, a stroking tool according to one of the
proceeding claims 11-15, an actuating tool according to claim 15,
characterized in that the components are provided releasably connected to
the pipeline(s) preferably for reuse purposes.
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connector is provided for connecting the two ends of
the pipelines (3, 22), wherein the connector conprises

w@2mbasmn4connect or and that a tor que tool is uBEHNDV08/000465

operate the connector. 15. A tgf according to one of
t he proceeding clains, charactefized in that a
connector is provided for connecting the two ends of

the 1p/l p@th&ﬁﬁ)r(o%nné’&?n§ émﬁ{d%ffh fike pi—‘ﬁ%‘l‘iﬁ% GOy toCATEHd §Iedgsecond

a col t ool -

rount eRPGHES CoraepP S bid SupEh Sl aBd i w5 at leas
fi nger tve guideciements, andrmoel remprisigg meansdpr ewmseting thy pipeline

at | eashdsodtRradteriftd ihqhdtahé REtliaangides thé fell wingGteps:
section acc ﬁ‘[e ifsp pr%hﬁ@ ?St l%()ve}emeto%? %ﬁgéje'a'wru%gﬁé "TRd gﬁldlng means

gui de el ene
clainms, a s?’irélkg%’go‘t &si lrawa?'a%glt?ractowg ghe gpigt elements,
proceedi ng slsapkimgltdellis attacheddietwtemthetto@ pipekinesdtioregable the

brovi ded 1ol Sadn M“‘é%‘*ﬁ%‘é‘“"“““%d‘s@@" dipe Sy mar e

Vi A

pr ef er ably ?%Pcﬁug{?gés BeVH getg cio]se tp@?ﬁ °1t8P

connecting an end of a first pipeline (22) to an end

of a8SREARGH Rddeeding o cRImSITDPRArhedriByd th EHAbERAfirst pipeline is

struct rvgerg@gmlﬂglaqg?%rgqﬂlged by at | east two guide

el ement’s, onpri'sing means for connecting

t he pipeline ends characterized in that the nethod

(fe]gge [ Mbshdd'lﬁccfoodlhg\l\b ohimtlgps: 18, chivacferized ipihae thenstrdking tool is
| ower eg%é Qe aﬁ#l structure and gui di ng nmeans :
arranged on the first pipeline interact with the guide
el enents, - a stroking tool is attached between the

t wo 20i Methotbaccoodiagdboee pbhthefdlaists 1i-pe, @radadterizesl imghatdhe
t owar d &GP % PhRSte@ DS andGV-. an actuator is provided
to close the connecti on. 18. Method according to claim
17, characterized in that the first pipeline is

llowered using a lifting frame. 19. Method according to
claim17 or 18, characterized in that the stroking

tool is operated by an ROV. 20. Method according to

one of the clainms 17-19, characterized in that the
actuator is operated by an ROV.



