WD 2011/ 043671PCT/ NO2010/ 000355 1 Hori zontal connecting device The present
invention relates to a horizontal connecting device for mating and
connect i omoaniitdazs7sea bed of a first pipeline having regpemnO2®/don3sst and
second pi pe ends 5at the connection point, including a first connecting
part retaining, or supporting, the first; end of the first pipeline, which
first connﬁftln Eﬂart an BJ&P’st pi peline are designed to be | anded and
depl oyed o §Bgﬁ“i Yfehand, and where the first connecting part
i ncludes a guide structure |ocated a distance apart fromthe pipe end, a

second SUDTRE Biakif iRARRBR réRGs RAY horl@hall Bbitbctiff dSHRPRE hiallg abdie Second end
of the second 10 pi peline, which second connecting part and second pi peline

are desi gneehregtigreon thesealied olomfitshpipslime bayang respactize firs ahd second pipeends ng

part, d e the.secan ect i.n art .inc S. a guide neans,l ocated a
i st ance. 2Bt SppsRioREo P SETRRRE S GRS AR HRE Bt FSp R b BpBR R et he
connect i NgfipAkehd of Gk firstpapelize) 'WRich ifie cBBeMER pht@n@Fipe pﬁﬂﬂﬁe arkebignédi s
context "horizontal connecting device" has that neaning that the connecting

parts are fabelandsd apddeployad on tha spabrerinhsfareland; anscwhesp thedirskeapaecting
structures,,} gfonfisd F‘de@ﬁp@]@ﬂcﬂ@@w%@ﬁg ]éiryﬁ fﬁrtﬁé p\é’%hﬁfh@cgndjelo' oyed

on the seab® pl pi n en arrange avi n one ‘or  nore pipes
that term su}:tmermblembnnmmg@xaﬂeemmh% oﬁﬁup@ortn{geﬂxe seosrd emd of ticogeoemd | ng

poi nt.  Each,  cgonnect.i.n i ncl udes st at connecti ng re.
Potati Bhar pipelipe, Vﬁvgh %@Elﬂ%&qnnﬁgg}gquﬂe@%ew Ripslie e ieuenedds bilawesed The
connecti nggRg Mk shﬁaée‘%@ﬁrd@ ARk Ifspé'onﬁeélﬂfé?ah'lo And Wh&Rk tﬁé@e%Bﬁ@l:orﬂfe@@ng paer e

exi st two pl’l nci pI es for the connecti Nng devl Ces, ei ther vertical
hori zont al inchles a g2islemgans tovatt aclviareetapang fmgvﬂc@lpdmldcmanmqopm nt

Cor i on PR kRt s hBiaderS B e meslon PRwE fhf skt w31 e co

for exanple, the vertical solutlon is the nost comon one. One exanple of a

vertical connecting device is shown in_NO 2009 2880. 30
15  In this context "horizontal connecting device™ has that meaning that the connecting

parts are mated in a substantially horizontal direction.

On subsea structures, for example manifold and valve structures, which are deployed on
the seabed, piping is often arranged thereon having one or more pipes that terminate in

20  open pipe subs, or porches, forming a connecting point. Each connecting point includes
a stationary connecting part. “Stationary” in this context means relative to the subsea

structure. The connecting point is later used for connection to an external pipe.

There exist two principles for the connecting devices, either vertical or horizontal. For a
25  horizontal connecting device the connecting point projects horizontally out from the
structure. In the North Sea this solution almost has market control. Other places, like the

Gulf of Mexico for example, the vertical solution is the most common one.

One example of a vertical connecting device is shown in NO 2009 2880.
30
It is to be mentioned that in principle there are three (or actually two) different forms for

external connections to a structure:



2 - Direct connection between two structures. Here, arigid

pi pe having a nobile connecting part at each end normally wll be used.

Thi s w | Iwo=oaldsge7me termed a junper. The junper w || becraozhroossed based
on nmeasuring the relative position of the two connecting points. 5-
Connection between the end of a pipeline (rigid pipe) and a structure. It
is alnost inpossible (at |east very di f 4 cul t) to connect a rigid pipe line
directly to a struct echtoaneeion hepweaniwolstrusgasedereTagigid pipe having Aedi at e

pi ece of pipe: ngﬂ | "y I n.th i pe
l'i ne and th@> !sl?%@tggt?@ﬁﬁé%;ag%gn 0”'bé 2371}31 bfglsg%?r@ésg\%ﬂ{%e @%g%fe gd?he
pi peline, junepepi Tieljumpemivill bermanefactactddasldr metsuriag sticedelatilo positich uf e

i ncl udi ng connecting pojnt. A spool is in principle like the junper
descri bed HI§4¥8 connecting pomnts. _nj rect connection of a flexible pipeline or

umbi l'i cal to a strucEyhfectibi be g?lgifﬁpcgfta 'iﬁelﬁ@?ﬁgfgi;%g%)%ﬁ a%g—gEﬁ{é.ﬁd

flexible pipes in stead of rigi pes. Suc can conpar ed
with a bi gisgdmdgnmposséhle (dideasi very diffiotltyie cessat y rigid pipalispdinéctiyrto 5 | unper

i | exi bl e t hat

bet the end of .th i pe,and,t tructure. .. The. o f
oﬁemrrgg ha?e}éucgnﬁﬁb‘?"ilséﬁkalr?ﬁe@f §2bp%r S“F’i %‘HP%HHG‘P & pé%l %gfpg Seh CATREY and

connect t hiepmedg “§HobETid provided BEwebAR tHeQIpd NnCHINEE s@iictidd! In S8l B%e able
structure. Then it is neither necessary to nake preci se neasurenents of the

posi ti on ot qonaect dierpeel teghepipating the pipelierwidk herweldeddirectly to e small | at t er
rincipl e ' ' ] .S, o r.der. t.o. f.aciljtate bsea, mati ng
o pi P erttblcnyBREMAE 4 BihShERARER snelt 36 Plind Ried AL B PURERR 10

bef ore, thatwveonsists of a stationary part resting on a bottom structure,
such as a nanifold structure, .a bil e Par,t to be lowered fromthe surface
and 25 a clanp connddifest comnestonet 2 Bexblemnieeling 05 nmbyicabiorg sigicBperlat i on. The

NOW pr opos i i i o i ve not
been” ot f endal CocE MR EEE o0 RS MM FRES Esid i SUpincL S
i nventi on pipes Gaade domparddewith a bigsgrrtdnehdse. Tletrit Bwet hévessant with a3posludrsea

t t to the surface, ,a in such.a way th ears_pr.etty easy in
tS hirgcc nﬁe&‘?’@ﬁ?g :égnﬁ]&ﬁ‘?g O{t]ﬂ?fltplg?ilijn %éﬂéﬁep%‘égg’ghﬁsopﬂ%%ﬁfﬁ%@ opﬁgi Ing on
the s eabedma? Havd ROBilOEorine¥@F Park ABhSHPHE 8nd bI the i atd&dilne&his one

di sconnect abl e and remain resting on the seabed when the subsea structure
i s el evat edirectly to the stationary connector part on the structure. Then it is neither necessary to

make precise measurements of the position on the connecting point on the structure.
20  Itis to the latter principle this application is related.

In order to facilitate subsea mating of pipe ends, a completely new connecting device
has been developed. As before, this consists of a stationary part resting on a bottom
structure, such as a manifold structure, a mobile part to be lowered from the surface and
25  aclamp connector which performs the final connecting operation. The now proposed
connecting device takes new regards which previously have not been attended to in a

satisfactorily way.

One object with the present invention has been to make it possible to retrieve the entire
30  subsea structure to the surface, and in such a way that appears pretty easy in this

connexion. This means that all external pipes and pipelines laying on the seabed and

extending toward the subsea structure shall be disconnectable and remain resting on the

seabed when the subsea structure is elevated.



3 Anot her object with the present invention has been to design the
connecting parts with neans enabling themto align relative each other in
order to Wwoing/ib@&@1pi pe ends in |ine before the connectipam/NG28/(f0035s made
up, and at the same tinme prevent that the nobile 5 connecting part having
attached flexible pipe is not allowed to tilt or wthdraw. Another object
with the present invention has been to provide such .a solution that as
little equi pmrent as possible remain on the seabed. Wth this new sol ution

can guide structuyres and . tools be retrieved to the surface _subsequept to
that “the cORFBER ‘%{Hi‘ftd\%@% b PresFIY TRYRSEiGN Pk beoRyip desig e CBP%‘?FPB%Q&%%W‘Hgs

regar di ng mshRehablid}Athet6 agﬁi telfiRRicAch Sihet MMCOra&abBHna Bt Fi1pt idRlih Yinkeuse of
these tools and conponents which in turn provides val Uable savings. Still
anot her obbefore thé connetigomitselfdnmade uprande thesgamisdiame proverd Hhas ¥lee mobileri mum of

st al at | BTGP TR e Tosene vt oy e Bl RE MBI s ser can

| eave the site and continue with next installation. A different, snaller
and nore reasonabl e vessel can then continue with the ROV operati ons needed

t o oper at eAnefBernhi¢ct pithihe pessentinvengien hasbagnite gravide sycha selyien thahahst each
ot her befogg f] 4 L S: sty ar. -The above
descri be gltl)J gghlgigglre gp%gﬁuﬁgelbfegge%&tnh%gtﬁ%g%r%%’t\lﬂ,rl%qﬁg&?‘?ggo lgglﬁ%ggﬁltggoduct ory
sai d ki nd, stisetuiés andaosld ibagettiovedne tipr e@sfane subvequeint tinthatsthel carirentng ddvéck i n

t hat the gui.di ns _engage, Wi th the guyiding structure durin | owerin
Mot | onl Gt ‘Fh@@%@gﬁg%gﬂﬁg@%dﬁ@sﬁﬁ’éﬁs rﬁgﬁa‘ﬁgvéﬁggﬁpﬂﬁ’é a-é“glégr?ﬁgjélﬂﬁ’g‘ég?l ng par'?
i nto coar sg.6ld HaTERIra®f rduf€ofReSA66RAnd LHBpSMGts Whidh i hk piilidsovar ds t he

first pipe end such that the first and second pipelines are brought to
ali gn wit hvadeable savings. on t he sea bed, and that the first

Still another object with the present invention has been to achieve a minimum of subsea

15  operations and ROV interventions. The ROV disconnects installation tools with two
ROV locks. Thus the installation vessel can leave the site and continue with next
installation. A different, smaller and more reasonable vessel can then continue with the
ROV operations needed to operate the pull/push tool in order to bring the pipe ends
against each other before final connection is made up with the connector.

20
The above describe objects are achieved with a connecting device of the introductory
said kind, which according to the present invention is distinguished in that the guiding
means engage with the guiding structure during a lowering motion of the second
connecting part and pivots the second connecting part into coarse alignment of the

25  second pipe end in a direction towards the first pipe end such that the first and second
pipelines are brought to align with each other on the sea bed, and that the first
connecting part includes an adjacent ramp structure having abutment surfaces and
guiding means designed for engagement with cooperating surfaces and means on the
second connecting part when the second connecting part is displaced towards the first

30 connecting part to fine alignment of the pipe ends.

In a preferred embodiment the adjacent ramp structure can be physically separated from

the first connecting part. Then the second connecting part can be parked on the ramp



connecting part includes an adjacent ranp structure havi ng abut nent
surfaces and gui di ng neans desi gned for engagenent w th cooperating

sur f aces woaomaswion t he second connecting part when tireTS@RoONM0OII™NECE | NY
part is displaced towards the first 30 connecting part to fine alignnment of
the pipe ends. 4 structure subsequent to that a di sconnecting operation
bet ween the connecting parts is perforndd. Thus the structure that the
first connsuoiciurg symequens toathptea disafnnectmgmperationibetveagntte cdmmesting pacts ins

required, while or. the ot her connectin arts .remai.n.parked on the
seabed. 5 ?#05“15&'2@‘15&1&7 Q@?ﬁﬁﬁ&%ﬁl&ﬂ 15 gﬁﬁﬁé’%ﬁﬁ?éﬁﬁ?%&?%”@ ructure
can incl udg the Rirfic8 @S tdd@lirbd, avIE1RBE br thRher R6nKRERE bartd fRehalEpdikeddn thae
second connecting part can be an incision, or a notch. The projecting plate

part and t$¢8befbt ch comes into engagenent with each other when the pipe ends
approac‘sh each other and then prevent possible tilting 10 notion of the
second "connecting part. In addition it may have buffers or stops that
prevent di bp pacicahémbaodiinest the ggidingineads oditheeivpatructiné tabinyludé he abut nent
surfaces of the ra ure includes ranmp. |i ke surfaces that the

t
cooper at | n@r%eﬁv%alg_gf R gﬁi@é@%awsw G ghesecend eannagiine Rirt carrhy %Phen
provides lnciidiCol hABRTEIHe RELURRIPIMADaR'RE RIEICH Eiled iR GRGAMER RCC! | NG

part is advanced towards t necting part. In one ment the
gui di ng st ¢agh btiree whan theepipmendswpprblayh pachj atlidriang thengprevest possitle gltinggi ch i s

bl e t . i i de nean th d 20
conneckd ngptof §F s GRNEUhE Do IpRAdLR gt BRI TR stime B | nol ude
a projecti ﬂﬂy&@ﬁisgl%éxﬂ@ﬁt%%etlbﬁéi_tudiﬁh_laﬁeétmnti al phase, in a sliding manner,

cooperates with the upwardly projecting frane structure of the first
connecting part. When the bail structure is conpletely 25 introduced into

and bottong.. i I f r e | J

St ruct ur o, S Bl herR sBices 8P Ul g SRR L BTN
struct ur e thedoéperstirgharfacgofetscaidcoanactigy partdct ggutakt) #idahén/grovideeach

ot her. Ln a practjcal enbodinment, the first, connecting part can include

at | edst ofe Jignmenpbsiween ths PR fads s thecssrorkeanagetigRartig gdvanced
cor r espondi,ngl _tg@ﬁgtﬁgndegﬁpgtcooperati ng femal e part which together
gui di

constitutes additiona g neans.

In one embodiment the guiding structure can be an upwardly projecting frame structure
which is able to receive the corresponding guide means arranged on the second

20  connecting part.

The guide means of the second connecting part can include a projecting bail structure
that, in an initial phase, in a sliding manner, cooperates with the upwardly projecting
frame structure of the first connecting part. When the bail structure is completely

25  introduced into and bottoms out against a portion of the upwardly projecting frame
structure, the second connecting part pivots until abutment with the ramp structure and

thus the pipe ends are coarsely aligned relative to each other.

In a practical embodiment, the first connecting part can include at least one guide pin
30 and the second connecting part can correspondingly have at least a cooperating female

part which together constitutes additional guiding means.



5 The connector can constitute an integrated part of the connecting device,
where the connector in a variant is secured onto the second connecting
part. Theweeocomd3onnecti ng part is displaceable in a dipcemno20mn/dossar ds and
away fromthe first connecting part in order to position the pipe ends
before final connection of the pipe 5 ends by said connector. As an
alternative, the connector can be secured to the fi rst connecting part and
t he secondTeovenimestonepnanstimtganyategraisd pareafifhe comnegting deied, srberedhar ds and
away from I.I st t i i it i;pe ends
before fi néé}'%(e:%tﬂ{\%cat ?%%ﬂgﬁ St ﬂ%"‘g%@ tﬂg&gh{%c%@egtﬁ%g Igaléfr)\ 28%? %crOBdI n one

enbodi ment cénhectiny paecis dispieyattolisd direction fowapandl svainfromtthafirscan be | anded
bet ween the pi pe ends subsequent t%gt hat the Pi pe ends are cqarsely
posi t i oned RECHIS RAREE ordar 4e poutienythe pape ¢hrds Sefore nalicopagetipn of e RiBfnect or

w Il bes of Syi¥Confit @GP connector” having internally arranged annul ar
and incli n%rgﬁsar %(acé)s whi ch by activation forces two pipe flanges axially

t owards each other, where one of the flanges has a sealing ring arranged

t hereon haying externally arranged, annular inclined surfaces. As a

cont enpl at S8 PHGPRAYS U cophes I gan b seero o by i Cmmesites PyEatd () | e

connect or " secHifd SShnBEHRSSHRT dan HeldisWldceable iP2 aibdtod thRaldS bh® AWa froH the

equi pnrent that at |east one of the_connecthgg garts i ncl ude orienting neans
$

that are afifsecangeetingparhdgairhta pasiinietbe ping efore finpd comnectiomobithe pipgne i n
or der coar sel i he second connecting part relative to 25 the first
conn’ecli(fnggngdgi) ,tyesgécrwggﬁ%t the pipe ends, in this way, are brought to | ay

substantially in line with each other before further |owering of the second
connecti ng@fpart al ong said guiding neans. As a variant, the projecting bail

struct ur e Broneabodimaen theipnpestiprigay senstile 2 geparaie ppik thay cambejagded; ¢ ool
whi ch | . ft th
1ch s rﬁét?@éﬁ?l: ?,H%_rénaglme tfbatﬂatbcﬁ%gz%%N%}Zagi gx)d,ocggrggg%oﬁ%fl@&&da er the

connection | made WO 2011/ 043671P
aligned relative to each other.

15
Normally, the connector will be of the type clamp connector” having internally
arranged annular and inclined surfaces which by activation forces two pipe flanges
axially towards each other, where one of the flanges has a sealing ring arranged thereon
having externally arranged, annular inclined surfaces. As a contemplated alternative, the

20  connector may be of the type “collet connector™.

As an accessory, it will be possible to introduce such equipment that at least one of the
connecting parts include orienting means that are able to turn the other connecting part
in the horizontal plane in order to coarsely align the second connecting part relative to
25  the first connecting part, such that the pipe ends, in this way, are brought to lay
substantially in line with each other before further lowering of the second connecting

part along said guiding means.

As a variant, the projecting bail structure of the second connecting part can be in the
30 form of a tool which is releasable arranged and can be recovered to the surface after the

connection is made up.



6 In order to pull or push the connecting parts towards or away from each
other, a pull/push tool is used, which tool is operated by a ROV. For
securi ng wbeotioaBq71t he first and second connecting part pcamdrawaoatssl east
one adapted nount for insertion of the pull/push tool. 5 G her and further
obj ects, features and advantages wi Il appear fromthe foll owm ng description
of preferred enbodi ments of the inventi®n, which is given for the purpose
of descri phiader tapullgir push tha comrecting paiits towards caxppey ded crchwitigsa where: 10

Fig. 1 sho i n.perspecti ve. view,. obli |y above. a.horizon

Comnect | mobBubsSHIRREA Which fekis Phtraf By A KO R Rl i NAE R i g
2 shows i nardiedes@RIddnviectin dag hae¢ htaedst Bhe SRUPRAGhOI felEMiGRoREEMEdI NY t O
figure 1 fromopposite side and with the individual connecting parts spaced

apart, Fi gpulBpashdorl- an el evational view of the horizontal connecting device
accordiyng to figure 151 and 2, still with the individual connecting parts
spaced apart, Fig. 4 shows in perspective view, obliquely from below, the
noveabl e cOthreaid fugthpaohjedts dtatred ahd adeantageotvilbappeanfrenitthe lipavihg, Fig. 5

shows in perspective viewth veabl e connecting.part.  according to fjgure
4 from opp%éﬁg@l% feretamed %gﬁﬁg%enmfélﬁmgﬁr&wns@v Egg’eBg"fég%B\‘méE% ‘?flng

oper at i on. 4BefiRHHNGRd bived i Snkokt WahGhE Spfendd Graviddidhhebows a conpl ete
connecting device 10 Which is devel oped to perform mating and connecti on of

pi pelines on the seabed. It is assenbled by a first connecting part 1, a
second, .connect i n art 2 and a ranp. structure 256. The first connecting
part 10 e BEcLREE e Rt el s TR bRy A OB lRR AR 5 ¢
structure kdvirg the MREvitlifl@ofifidckitf Phfs sphb&d dpaist connecting part 1 can be
considered as stationary relative to the subsea_structure. The first
connect i ngFiga? shopvs ig perspective view the horizontal connecting device according to figure 1

from opposite side and with the individual connecting parts spaced apart,

Fig. 3 shows an elevational view of the horizontal connecting device according to figure

15 1 and 2, still with the individual connecting parts spaced apart, '

Fig. 4 shows in perspective view, obliquely from below, the moveable connecting part

isolated from the other connecting parts,

Fig. 5 shows in perspective view the moveable connecting part according to figure 4

from opposite side, and

20  Fig. 6A-6H show sequences of a connecting operation.

Reference is firstly made to figure 1 that shows a complete connecting device 10 which
is developed to perform mating and connection of pipelines on the seabed. It is
assembled by a first connecting part 1, a second connecting part 2 and a ramp structure

25 6.

The first connecting part 1 is secured to a subsea structure (not shown), such as a
manifold structure or a x-mas tree structure. The first connecting part 1 can be
considered as stationary relative to the subsea structure. The first connecting part 1 is
30  such arranged that it supports, or retains, the end E; of a first pipeline, which then will
be located within the subsea structure. It is to be understood that the first connecting

part 1 and the first pipeline will firstly be landed on the seabed (together with the subsea



30such arranged that it supports, or retains, the end El of a first

pi peline, which then will be located within the subsea structure. It is to
be under swoadittdaad7it he first connecting part 1 and the fPrrasto2pigwbisse wil |
firstly be landed on the seabed (together with the subsea WO

2011/ 043671PCT/ NO2010/ 000355 7 structur ﬁé The first connecting part 1

i ncludes a guide structure 4 |ocated so di stance apart fromthe pipe end

El . Later gcturte Thefistigorrestieg pathd iprdudes 2 guide sirusiure 4 lecated spmg distanee
surface ina%ftdijr(; ?ﬁé Eeg jgwards the subsea structure, nore precisely
ik rﬁ coﬁ BCLl N

towards th rs Ing part 1. Wth that, the second connecting part
2 can be considered as nobile relative to the subsea structure. The second

connecting part 2 is such arranged that it retains the end.E2 of a second
pi pel i ne. HAEr ¥bdReceshiRIOEsHE R4 130 Pﬁi‘?‘ﬁ"dﬁ‘gﬁﬁ Fd @cedﬁaﬂé‘e?“?“ocat ed
sone d'dsst AGRrRRAE SublsELMhichEe fhoR ﬁg&qselfﬁfowa(?dswﬁ@ ﬁ&s%%BnﬁécEiH%bb&"t ¢, Wiihs

| ocated close to or adjacent to t first connecting part The ranp
struct ur e thah e secomj emnnéctingtpatr? vendie cohsidered s otobilg rglativesto the subsgae t 0 be

mat ed, and _possi at later occasions if disconpection.is to de. The
ranp str ucitﬁ’rcgn%% SEERN é‘aeﬁ(iﬁ“?_ﬁ’aﬁ ﬁ’é?haréaﬁllgfﬂiﬂ? ltéﬁtamﬁgt?eﬁ%lg%r@ns whi ch
are desi gngdoAdpipdine THa9&TRA cotecting AP iRiluded aSiuiding afeandslloveRAS0MB t he
second connecting part 2 when the second connecting part 2 is advanced

t owar ds t hdistaneesapagidrore the mipe gt E2- 1. When this is perforned fine alignnent
bet we the pipe ends El, E2 is achieved. A connector 3 is arranged on one
of the connecting parts 1, 2, here shown on the second 20 connecting part
2. After tTid rabdpestuchige 6figliocatbd clbge @r @ alljacentab itlgnfadt sdrnbctémopariol. ide and

pul |l ed together until contact flange to flange, possibhly with a seal
t her ebet weBHIP YRHEMEHA Hate BrAIOY fF%“‘é’BtWhF&t‘é"olc‘ﬁg’dcﬁﬁ&&%Tsfli’ e toy bedpatg

connect i on, PEINGET, &*ﬂﬁggéﬁegsgﬁgfigdéhoméeﬁoJ 80 6O AHAEI He rAmpSuabREas &d by a

ROV that turns a threa a on the connector 3. 25 The connector 3
wi | | nor ma¢quypred with atutientyspefacds ang gosimgpweanrs wizoh arg desigaedtor] v arr anged,

annul inclined sur.faces ich.by activation forces two pipe flanges

i a1 115 1 ovRePRSTeR SO Fralioh S Grees Rt SR Y e SReO% chibeBhbPrh s YRRS

instal | ed thBeERRAA cBANdCAEE part 2 is advanced towards the first connecting part 1. When this
is performed fine alignment between the pipe ends Ei, E; is achieved.

A connector 3 is arranged on one of the connecting parts 1, 2, here shown on the second
20  connecting part 2. After that the pipe ends E;, E; are fine aligned with each other and
pulled together until contact flange to flange, possibly with a seal therebetween, the
connector 3 is activated and makes final, lasting connection between the pipe ends E;,
E,. The connector 3 is operated by a ROV that turns a threaded bolt 3a on the connector
3.
25
The connector 3 will normally be of that type clamp connector having internally
arranged, annular inclined surfaces, which by activation forces two pipe flanges axially
towards each other. One of the pipe flanges has a sealing ring installed thereon having
externally arranged, annular inclined surfaces. As a contemplated alternative, the

30 connector can be of the type “collet connector™.

It is to be emphasized that the ramp structure 6, in a preferred embodiment, is physically

separated from the first connecting part 1. Then the second connecting part 2 can at



external |y arranged, annular inclined surfaces. As a contenpl at ed
alternative, the 30 connector can be of the type "collet connector”. WO
2011/ 0436V 0RCTI/MNEZD10/ 000355 8 desire, be parked on thepPcamo2etwweisare 6
after that a disconnecting operation between the connecting parts 1, 2 has
been made. Then the subsea structure, which the first connecting part 1 is
part of, can be recovered to the surfacd. Normally there are many such
first and desterit naokadeu the garpp strectdre 6affep thag a discennissting eparaiianbatweend, as

one will 5,underst.and, .al |, {.h econd gannect i n arts 2 Wil i n parked
on the ran%eg?ll’l}fgtuﬁggmg idnzl% g’eg% g%l %gﬁ.‘et%%ssu sggélres’t“r'hd% %Feﬁgsr{ﬁeed to be
recover ed ¢oantdimgait 10i8 aft@f, ciRibeiredvaBRa, to MRutfacd Noally Hepdhe m&iyc. The
descri bed phgsi cal separation is, however, not necessarily totally

definite. stohRewtapd second coprarting pPary LiZhor sachmsnbecarsruetugg qud, as epg will
descripti r ' . ' and
second %E: oﬁ%léfc%{sldr?g ’ %)Jgﬁe Sg&;lgjl Jozjf/lée)%m%b ﬁ{tﬁg’{'ﬁg? %Ilgl s a kge(c)l Q)élﬁgg g%ﬂcﬁﬁ i6g ure 1
and 2. To dethpseabed evhehhige gibsel stopctheesngedto bhieecoedrpd &t tha ctface for ar e

desi gned and. shown as pr.oj ecting pl.ate part 6a in the area. adjacent to

The 717 ot BASeRengoddiRighs Rpalyeh babaibed myrEal Sapalion isobErect oe,
the cooperginBesERAP Pty détidilde second connecting part 2 are designed and
shown as an incision 2a,” or a notch. Then it is to be understood that the

projecting plate part 6a on the ranp structure 6 becones in slidable

cach. ol or Rkttt b i Rt Ry w0 gl U EloR e RRE Raor aPbeRoSl Wsey o e

in conpl et ANPNEAGRAREEH hnd theTirk DdeBéchdadyinddtink ipad 102 dvefl ibthe dbRILS 81c6 Atk
connecting part relative to 20 the first connecting part 1. The abutnent,

o2
or cont actshewnfipigyreck andyd Tobgpreeise; theguiding angans af thgramp sEneiue & af6p
surfaces t - ap,;ggqr igagl y, the
second coﬁ%g%k{?%g&%gﬁ ash%@%%ﬁ?%ﬁ"{a{é?ﬁr acgsth ég%e? tEi Eez’%g";;@‘?d“é? % with the
ranp surf aoasedingydaetrl, S slhidven eetherfiiucssnielt to bgpreaist, tRe coopentiad nicansofls t he
first conn cting part 1. V\heE t he pnotghes 2a are i.n .engl enent vgtﬂj@t he
pl at e par t18€ 850 @C?‘F@CE%B?“?' e designgd apd shoya asagyipgisio OIaPr’%,OtF %8 by
the ranmp Si't'{sfta%%nﬁésﬂkl&ﬂ%ﬂ%’ﬁf@j&@ﬁﬁ?@&t&faﬁté&%lﬁ%%ﬂp SARDEE 6 Bgomas in 2
towards the first connecting part 1, this notion provides fine alignnment

bet ween t hdidpblpengagtmerti with dhedacisRm 2auvhenghe pipe ends Ep Foarampeed towardsat t he
very rear en f the ranp structur upwardl yv.proiectin i.nclin
sur T acee. cioh pffes i e @fnine st i miRPE bhentultl W RELHEY pecif fomB

engagement such prevents any tilting motion of the second connecting part 2 relative to

20  the first connecting part 1.

The abutment, or contact surfaces of the ramp structure 6 can in turn include ramp
surfaces as suggested by the reference number 6b. Correspondingly, the second
connecting part 2 has contact surfaces 2b that cooperate with the ramp surfaces 6b when
25  the second connecting part 2 is moved towards the first connecting part 1. When the
notches 2a are in engagement with the plate parts 6a at the same time as the contact
surfaces 2b are lifted by the ramp surfaces 6b during advancement of the second
connecting part 2 towards the first connecting part 1, this motion provides fine
alignment between the pipe ends E; and E,.
30
Further, it is to be noted that at the very rear end of the ramp structure 6, upwardly
projecting, inclined surfaces 6c are arranged, which surfaces terminate in a straight edge

6d down to the ramp structure 6. This inclined surface 6c¢ is functioning to guide the



6d down to the ranp structure 6. This inclined surface 6¢ is functioning to
guide the 9 second connecting part 2, via the contact surfaces 2b, down to
a base suwbaor/@ss70on the top side of the ranp structurePCWNOROIMPOISONt act
surfaces 2b really has arrived at and in contact with the base surfaces 6e,
t he second connecting part 2 is prevented from unintentional notion
rearwards due to the straight stop edge96d Al'so note that at the 5 front
end of t heseberdkcanmeftingpasic?, a/@ﬂmlcr)etﬂc@@gf@cﬁf% down tap hesg sunfagesoaenyhiesf has

h 2.1
S1' i ng. 1 rioRmdritons e refieg Wi RaBoRHE ek AERAR R P gha T

any acti vecdidck Rgthtibe B&@@ﬁrfﬁkfes@e,ﬂﬂé lsécl@u& Rohmeeting part 25§lpiwnénted1ﬁ6ﬂi&| ly in the
formof a |inear notor of suitable and se known type. By neans of the

st op edgesu@ﬁteafri\@rlaémmipﬂéeaé\é@f@ﬁéu%B?ﬁbéégﬁlﬁbt stop ﬁ@e@dzﬁl@s‘%‘%e that gfdBee on the
base sufages eﬁﬁ FHE ol %ﬁrfag e‘%hﬁh& 6% dﬂ%&? s Qdgeldthiad tHeSt
1 At ront - pi

connect’i ng part consi s a rear ate The front
plate 8 swmmmﬂaﬁtﬁ:heudnuoﬂieablmpmmbnﬂhccémpﬁcnngbmyfnfmblndmgina:s arranged
bet ween the rear Alate 7 d. front ate r se known nmann The

front platwncgnigld a%io“f © Gpmney ﬁljt B IHve W@“’F%gﬁ of a

U-shaped r@eaaorWulllpusk tdb gddd RRGWAD ﬁor‘nﬁ‘b‘i@rlh 'Mo% Jfaginkat thbidk Shsdifasle
Moreover, the front plate 8 includes at | éast one guide pin 8b, here shown

two in nundnsrper shkudwmtype! By ateans ofithe hfepledm6qmdt6fothe séconti gonnesting plate 8
and ar p0| econd .c nnectlng part 2. 20
Furt he a(.ﬁ? eggfmtpﬁ%ceo gﬁh”@gﬁﬁé\@ usg?ftoﬁvnco%lgﬁm of a miin plate 9

t hat supports t he second pi pe end E2. A plurality of tubular braces are
perpendi cul ar 1 ocated on the nain plate 9 and the |ower hollow braces 9b

si mul t aneokmther defats pk the Srgpamastngreamd copsistnd arearlade 7and afeant plg 8- t hat
Is to COOp?ﬁeaﬁ'?nt 140 8%“@&%%@?95‘??@66 8% QHI ﬂﬁagtg%f%pacgygs'a?%ﬁgaﬁ fi ni shing

part of the natirig operation o connécting parts mai n 25
plate 9 al bnnwhawheaéarlpMV and) froaipteSdnrpet s kibevn matrive. Tluarﬁnmrﬁfpleae Bhahaped

recess or t out I s desi gned for on, of th i bed
pul | / piesh *ftg'fﬂsl‘o H@ m%{mflpg§g fery P}p\@?{)‘fhﬂ’%d @(‘ECSIS cﬂee§ B‘ﬁﬁ)éct ed
bet ween t hgshgbh BPMHRAASRSIPRON. rMslfaa&ereﬂfé ff | Bﬁiﬂe . Qiéfﬁfdés aheasft bh&Fuigennect i ng

part 1, and a second connecting plate’ 9d is 30 rigidly connected between
the hol | ovpibBhcksse Showmtvchimtnuamrflch gredoeated inghe taveer fportion of the front

plate 8 and are pointing in a direction towards the second connecting part 2.

20  Further details of the second connecting part 2 consist of a main plate 9 that supports
the second pipe end E;. A plurality of tubular braces are perpendicular located on the
main plate 9 and the lower hollow braces 9b simultaneously constitute guiding means in
the form of a female part that is to cooperate with the above described guide pin 8b
during the finishing part of the mating operation of the connecting parts 1, 2. The main

25  plate 9 also have at least one adapted mount 9a in the form of a U-shaped recess or cut-

out, which is designed for insertion of the above described pull/push tool.

Further, a first connecting plate 9c is rigidly connected between the hollow braces 9b in
that end facing toward the first connecting part 1, and a second connecting plate 9d is
30 rigidly connected between the hollow braces 9b in that end facing away from the first
connecting part 1. The first connecting plate 9c includes the previously described
incisions 2a, or notches, that cooperate with the plate edges 6a on the ramp structure 6,

i.e. more precisely those plate parts 6a that are facing inwardly of the ramp structure 6.



connecting part 1. The first connecting plate 9c includes the previously
descri bed incisions 2a, or notches, that cooperate with the plate edges 6a
on the rawnp2twadsd7ure 6, i.e. nore precisely those pl at ecpavaei106moisiat are
facing inwardly of the ranmp structure 6. 10 The second connecting plate 9d
i ncl udes the previously described contact surfaces 2b that in sequence
cooperate firstly with the inclined surfhces 6c, then the base surface 6e

and the st &ke segprdcamesiing patedid ipgladesthe previoysly descripedsentaetesurfaeescdnt act

f ] i . i f th
mati g opeliat mEhudiBp EbERE e iRTReTnPE Srftds Bbichifu Bale Bpdscel! 1 Ne
consi sts odndathe stop@dgesyodoand 6foif ithiegrampatmctate 6idefore thkacaniact swifqeas 2isstattandi ng

like a "Y" relative to eagh other .and that a able to receive a
correspondﬁor\'&ledﬁi%‘%r%% ages Qp %ng]és“a‘}q‘r'%‘h e gRUupg ePEdHYHd connecti ng

part 2qnd is in the formof a renovable tool. The guide neans 5 of the
10second connecting part 2 consists of a projecting bail structure 5a
whi ch, i n Bescribed int¢logen dstail, tha gaidsisirdétnig 4reonsests deoppvardly prjedtinghe upwar ds

projecting.frane structure 4a of the first.,sonnectin t 1. en the bail
B F ot ur o e S BB o Phes v g &5 IBRE gtk abte Py of e
upwar dl'y pidé Rfrfebéide h caispohdidg ioiide medns 5 WhRB ¢PAthrized bR EHd RPomBrt 2 is

forced to pivot till abutnment against the ranp structure 6. During 15 this

phase the gsinpectingdmrttd andds imthe fenr pEeremovghledoeleThe gyidempapaéf icher . The

pr oj ectj ng i [ ] I : g?ﬂ- ef erably
be in ]Edhe %eggﬁnﬁl ?ﬁsﬂ&lg&fr{ ggfa?ttﬁggn%lisgslé}%pgg@gl gggpér}g%glégg%%gﬁ%héﬁl e rtgd(rlzovered
to the surplase iakishdinghednnthe operansatithnthe upwakl erejpctingOfraihe steucopt 4a s
regarding |l ocation of. the connector 3 itself _is contenpl at ecﬂ{.ﬁe%he connect or

3 can be, %§TEHsRRANIcERE Par- Whea dhabatlstyghie ot 1RGN deTotiedat ce 10. In
a variant, pdddenRANSCA Blrt 4 SRMNBWAIIABRELD iR SREARE4EINNGLERDG Part 2

like it is Illustrated in the W ngs a variant, one may | nmagi ne
t hat t he commedingrpad 2 s fatctdohpisot tdl athementraghinsbihe earnp sgugsaret6. Duringer e t he

secon onpectin art 2 a fore is displaceabl e i di rection_ toward
and auky T GATECP R P Rl o Aheped RISTRE § epch o, IR BEOStBRe - nay
i magi ne t higdil $thRrne® BNEEHR second @BfkdctiHb Pard 2%aR PrcFérably Hetin tiAford df aasolbe
| anded between the pipe ends El, E2 after that the plt{)e ends E1, E2 are

coar se posthefisndensablg amangadeandroan e irscoversd éa die sytfae after that the connection

is made up.

20  Three options regarding location of the connector 3 itself is contemplated. The
connector 3 can be, as shown here, an integrated part of the connecting device 10. Ina
variant, the connector 3 can be attached to the second connecting part 2 like it is

illustrated in the drawings.

25  As a variant, one may imagine that the connector 3 is attached to the first connecting
part 1, where the second connecting part 2 as before is displaceable in a direction

toward and away from the first connecting part 1.

As a third variant, one may imagine that the connector 3 constitute a separate unit that
30 can be landed between the pipe ends E,, E; after that the pipe ends E;, E, are coarse

positioned and aligned relative to each other.



WO 2011/ 043671PCT/ NO2010/ 000355 11 It will also be desirable to introduce
that at | east one of the connecting parts includes orienting neans that are
abl e to twornotiha3eecond connecting part 2 in the horizorcaiNngzoam®ozsach t hat
t he second connecting part 2 is allowed to coarse align relative to the
first connecting part 1, such that the pipe ends El, E2 are brought
substantially in line before 5 final | ring of the second connecting part

2 agai nst It mall plsp e desirablaciojingodnse that at kepsj ong o g conpgating PABHINSTudes
erspecti ve. Vi. | Il i j ect

e Shown. Sistiiftbhy haFard GRS LERTNCCkLATc Abelyi b Pin 0 Bof i)

t akes pl acchdiangensetdiel @anegizigipag dallswid t?coane abign uaetiaf totthefirsanp

structure 6 as assisting ans. Fig. .6 ows, t hat the second,..connecting

part 2 is JOBRESEE mﬂdwwﬂ&ﬁgﬁﬁ? _aw@,enfi%ﬁ =£§ﬁep‘i’r8“§}ﬂc§ oy ARG BEBR | The

second scormgmwaﬁ%aéftm@sec?m&@&mem I%&i 804n @ hd St EimBctifp piet Ur € 6 as
bed above.

descri 15 Fig. 6B shows that nonent when the second connecting
part 2 hits the first connecting part 1, in that the bail structure 5a hits

t he Y-confi.guyed wardly facin th of e frame structure 4a. 20 Fig.
6 shows. (il Aha RS e obE PorpretBE et o BE s BBT Fofiecliie Psq fhar e ™ ©
structure 4ar@fble&tiaHowrd.0 pi vot towards the ranp structure 6 about a pivot

point which is exactly located in the bottomof the frane structure 4a.
Fig. 6D shows that nmonent when the second connecting part 2 is |anding on

the r S r I i -] BEAR t i I surfaces
6¢C. Traller; izlglgaéégggﬁasﬁ O\Sis? é}% F%n%%ﬁl%%%o?%%l SI o%ts'g%%f Iggcg %ﬁ%%fglgﬁle n and
over the ploahectingrpaits @22 and by de ofithe ramgestargag énm® assistingmemnsFigtéer . Fi g.
6E shows first internedi ate position bﬁfore final connection is de. Now

the 30 conthews thatthesceandepnopcing nagst 1sdewersd e theisurtpces forexpmplediong@ 4ng
are prevented byedheTRE QRoREBEHREIHS MR I RAdMhEd IPMRIBA the rAh HRALGRES 22
are advanced to engagenent wth the plate parts 6a and prevent tilting
noti on as gprdeserdhedlapodescri bed.
15
Fig. 6B shows that moment when the second connecting part 2 hits the first connecting
part 1, in that the bail structure 5a hits the Y-configured, upwardly facing mouth of the

frame structure 4a.

20  Fig. 6C shows that moment when the bail structure 5a bottoms in the frame structure 4a
and starts to pivot towards the ramp structure 6 about a pivot point which is exactly
located in the bottom of the frame structure 4a.

Fig. 6D shows that moment when the second connecting part 2 is landing on the ramp
25  structure 6 and is guided in by means of the inclined surfaces 6c. This is also that
situation when the incisions 2a are guided in and over the plate parts 6a in order to make

engagement with each other.

Fig. 6E shows first intermediate position before final connection is made. Now the
30 contact surfaces 2b stand resting against the base surfaces 6e and are prevented by the
stop edge 6d from rearward movement. The notches 2a are advanced to engagement

with the plate parts 6a and prevent tilting motion as previously described.



12 Fig. 6F shows the sane situation for the connecting device 10 as fig.
6E, but the installation tool 11 is renoved and recovered to the surface
for | aterwoxel1/Mbem the tool is renoved, it is the edgeP6fi/Ndrato/pzssent s
forward notion. 5 Fig. 6G shows the situation that the second connecting
part 2 has been pulled toward the fi rst connecting part 1 by neans of the

pul I / push tool (not shown). The cont act!surfa es 2b h started to clinb
onto the rEgP sﬂ}oﬁ’%ﬁdb%s%’be sifatipn fqr tt‘?l%‘mé‘éﬁ el Vaidig=oEubitdhels. 10 Fig.

6H shows 1 ﬁétto'rﬁ&bloﬂ M&ﬂo&éaeana?&&wreaq& %Cswage RRTterlusk SWHEHRleabE! Y

mated with t Irst connecting part and ready for actuation of the cl anp
connect or i8rémoved] iad the edge6f thatpre iimés ﬁoomrkiemotkm have passed beyond the
plate parts 6a and now remain in the free and are di sengaged. After that
final connection is nmade, also the contact surfaces 2b are lifted fromthe

ramp sur f agese@ oW e sithRichthitte $L6RNEoHRBMBLHArND hiddbden balléd iowakd #R from
the ranp structure 6. It is further to be understood that the above

dreﬂs) cr | befl fét@lhmnnmtmgspafﬁﬁnbx mepnsaf thespuipushdaok (nekshoma) pihsedontast spsfaces
T ’
bt W: D b 5‘%5%'3 ¥ cffigh of Rl thQ?an?nIgS@tc%é’é‘b alg%éf[f Cetéegé‘dd;ﬂgé Bnd fie same vay

onnecting box 20
(ter m nal )upsehddd the end E2 haV| ng electric/optical connectors. WO
2011/ 043671PCT/ NO2010/ 000355 13 Patent clainms 1. A connecting device for

mati ng and connection on the sea bed of a first and second 5 pipeline

havi ng ¢f esl]qg C(;IlrI] éfr‘ovtlé 8 Sit@RROnSARAHe cBRd ERdRclifg parFZls @mplatelyGRALE GithON

p0| nt, i1nc
the first connecting part 1 and ready for actuation of the clamp connector 3 for final

connection. The notches 2a have passed beyond the plate parts 6a and now remain in

the free and are disengaged. After that final connection is made, also the contact

surfaces 2b are lifted from the ramp surfaces 6b. Thus the entire second connecting part
15  2is free from the ramp structure 6.

It is further to be understood that the above described solution is functioning as well on
flexible pipeline as umbilical. The entire connecting operation is functioning in the
same way, but with more pipes in the pipe end E,, in addition to a connecting box

20  (terminal) behind the end E; having electric/optical connectors.



a first connecting part (1) retaining the first end (E1) of the first

pi peline, which first connecting part (1) and first pipeline are designed
to be | owoediizmss7depl oyed on t he seabed i n beforehand, pamiNOsBvm®@o3she first
connecting part (1) includes a 10 guide structure (4) located a di stance
apart fromthe pipe end (E1), a second subnersi bl e connecting
part (2) retaining the second end (E2) ¥ the second pi pel i ne, which second
connectin et eline are designed to be |owered fromthe
surface towards the first connecting part (1), and where the second
connecting part (2) includes a guide neans (5) |ocated a distance apart
fromthe 1h pipe end (E2), and a connector (3) arranged between
t he connecting part A, .2) for final caqnnection be en the,pi pe,ends (El
E2), char A cofndBh Revich i mating ant EonneGigh ghithA 78 b sy A S85B8d at e i t h
the guigi n{% el HipreégbbtitlifiisPahd QUEHd Pige BRAY @ E}P at th@ coRsREn pemAECt i Ng
part (2) a 8 pi vots the second connecting part éO 2) into coarse alignnment
of the secwopldpmigpe end (E2) in a direction towards the first pipe end (E1)

such that the first ﬁ%ps ﬁéﬁ:&%ﬁgg Bérp ?ll ire&Pellsxlléx?gr tt?‘ﬁg{r?q:érg kE@%f ?l"lle' Qt Vﬂ)élbneea(:h

ot her on the sea bed, onnecti part (1)

i ncl udes aRhikHifRQRBhndcHAR pait (UdndrfRst(fipelin@\urd\desidiet 1& bé loswsrédarts and
gui di ng neans desi gned for_ engagenment with cooperating_ 25 surfaces, and

means on tdepleyed ondhe snahedin bedorghand, and whereihe Hest samspliingcRahdo tichifesart (2)
i s advgncegd - | ' | ine alignnent of the
pi pe eﬁﬂs gﬂ?%ﬁeg%qog%‘g%gﬁ%ggﬁgé:%%ﬂgfé%ﬁné%%g%@jélp’di ng togcl aiml,
characte Ei i fzed int h];apecbhd! smﬂjlasib_letcdnaapingtpam(ﬂpreeai(ﬁﬁg tlicssr;apbl}cbénda(lﬂzyof
Connect | ngbareon 2ipeUis, WECh 3B COHEHRE PakDERA stsPar EIREPS SHESHIEN (o a
di sconnect {,1gQ 19REfaHAN HREWWEE ToWARISIRONEE EbRHECRAS bt (13, and) whetb@eel N the

structure that 14 the first connecting part (1) is a part of can be
retrieved secondheonmaetingrere2) instpdes e guidamndans (Hdoeated hdisonereapaciorerathd ng
parts ﬂ@) 5SQ§hPaBi2£ﬁd in respective ranp structures (6) on the seabed.
a connector (3) arranged between the connecting parts (1, 2) for final
connection between the pipe ends (E;; E), characterized in that
the guiding means (5) cooperate with the guiding structure (4) during
lowering motion of the second connecting part (2) and pivots the second connecting part
20  (2) into coarse alignment of the second pipe end (Ey) in a direction towards the first pipe
end (E)) such that the first and second pipelines are brought to align with each other on
the sea bed, and
that the first connecting part (1) includes an adjacent ramp structure (6)
having abutment surfaces and guiding means designed for engageinent with cooperating
25  surfaces and means on the second connecting part (2) when the second connecting part

(2) is advanced towards the first connecting part (1) to fine alignment of the pipe ends
(Ey1, E2).

2.

30 The connecting device according to claim 1, characterized in that the adjacent ramp
structure (6) is physically separated from the first connecting part (1) such that the
second connecting part (2) can be parked on the ramp structure (6) subsequent to a

disconnecting operation between the connecting parts (1, 2), wherein the structure that



53. The connecting device according to claim1l or 2, characterized in that
the gui ding neans of the ranp structure (6) includes a projecting plate
part (6a)woand/mbe1cooperati ng neans of the second conn@CTiNGROEPEND3ISE2)

i nclude an incision (2a), where the projecting plate part (6a) and said

i ncision (2a) cones into engagenent w tQ each ot her when the 10 pi pe ends
(El', E) approach each other and then pr ‘\/ent, possible tilting notion of the
second conedrstegnpeshing patf (1)4s a pag of sahlecieinryed & thesubfacsasdeayrade Wallgi m 1,
2 or 3, c ry ' : 1 ructure
(6) incl u{;@g %?gﬁﬁﬁhﬁggh%ﬁppgt%%??%E%H%@tg}kteézﬁ %@%‘gﬁgfiﬁ%‘éggﬁ%‘g%ﬂfb b) of

t he secondtheseabedt i ng part (2) act against, and then provides fne alignnent
bet ween the pipe ends (EI, E) when the second connecting part (2) is
advanced towards the first connecting part (1). 205. The connecting device
accordisng 30 any of the claiml to 4, characterized in that the guiding
structure (4) is an upwardly projecting frane structure (4a) which is able
to recei vemdwmmtﬁﬂsgaiﬁ:éian@rgma@Chiéfad@r@&h%naﬁmlfged in thatike geidivgd

connectin art ~(,2). 256. The connecting .deviceg accqrdin claim.b
character ?'?g Siorﬁﬁf%rgfnpt c%'trﬁ H?‘%‘ér?g a(pg?Je(c:}fn g[;ﬁ%te g%cgﬁa ’%&#n{r?\lgg? ?I?\eéatﬁi%t (2)
i ncl udes ampaRjofehid fePomBédnnsétingGiaut (@) nehidetaRahcisibf (), whért itled prpfessisy i n a
sliding manner, cooperates with the upwardly projecting frame structure

(4a) of t helateipag6dRdsaidiingsign (1a) comes Hitg ehgagamenewith pachatherovhendhg 55) j s

30 co et I At o I glg.;g : I ) of the
upwar W y p@ hjé(glj(l:#i(ﬁﬁﬁigﬁgbgh%ﬁgﬁgggp%ﬁla? ,n? h%aves céﬁgfectgﬁﬁggﬁnﬁg"gg?t (2)

pi vot s untsecombednmectingypart(2).he ranp structure (6), said pipe ends (El, E)
then are coarsely aligned relative to each other. 15

4.

The connecting device according to claim 1, 2 or 3, characterized in that the abutment
15  surfaces of the ramp structure (6) includes ramp like surfaces (6b) that the cooperating

surfaces (2b) of the second connecting part (2) act against, and then provides fine

alignment between the pipe ends (E;, E;) when the second connecting part (2) is

advanced towards the first connecting part (1).

20 5.
The connecting device according to any of the claim 1 to 4, characterized in that the
guiding structure (4) is an upwardly projecting frame structure (4a) which is able to

receive the corresponding guide means (5) arranged on the second connecting part (2).

25 6.
The connecting device according to claim 5, characterized in that the guide means (5)
of the second connecting part (2) includes a projecting bail structure (5a) that, in an
initial phase, in a sliding manner, cooperates with the upwardly projecting frame
structure (4a) of the first connecting part (1), and when the bail structure (5a) is

30 completely introduced into and bottoms out against a portion (4b) of the upwardly
projecting frame structure (4a), the second connecting part (2) pivots until abutment
with the ramp structure (6), said pipe ends (E,, E;) then are coarsely aligned relative to

each other.



7. The connecting device according to any of the claim1l1 to 6,
characterized in that the first connecting part (1) includes at |east one
gui de pi wOl2a)1/msef1t he second connecting 5 part (2) correspordiongh3ss
includes at |east a cooperating female part (2c) which together constitutes
further guiding neans. 8. The connecti devi ce according to any of the
claiml to 7, characterized in that the“10 connector (3) constitutes an
integrated part of the connecting device (10), where the connector (3) is
secured onjo the second connecting part (2) and the second connecting part
(2) is displaceable in a direction towards and away fromthe first

connect i ngTixaednnédjng dédvreactdrdingitpengnfithe clEim 152)6, thamctergzed s thatdhed

Connect | ng L GMBERERHHAn Sl Cut ot BhLsS Rl e sEioatabinstRogy o
that the k@ﬁeﬁhdlﬁg@%aha@seﬁ 1638t 4 wo%gfaﬁhg ferRalb ba@@c%) RéhiGPopedE: Ng

device (1 ere e connector (3) is secured onto the first connecting
part (1) a%UMhW@SébﬁbﬂdmubNDEGthg 20 part (2) is displaceable in a
direction towards and away fromthe first connecting part (1), where the
pi pe ends (El, E2) thus are positioned before final connection of the pipe
ends by sagd connector (3). 10. 25 The connecting device according to any

of the claim1 to 9, characterjized in that the caonnector (3) .constjtutes a
separat e uhbq canRgetmEdevise aceqrding to apyebihe chmy; tod/, é%@c(eElzedE‘Z)‘h%tdB% equent

to thaf, t ce()nm?sﬁ& @2@3@@&& n&@a{w@aﬁ{ Bffﬁ@%gm?e@ﬂnéh%\]g@fﬁ@ qliddké MR to each

ot her. 3011 nnecti1 ng device according to an e’claiml to 10,
char act er i aadedtor (3) & setimed Gotunthe senond 8pnncsting par €2)tapg ¢he' sclcambc(umnaarg or"
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(1), where the pipe ends (E;, E;) thus are positioned before ﬁnal connection of the pipe
ends by said connector (3).

15
9.
The connecting device according to any of the claim 1 to 7, characterized in that the
connector (3) constitutes an integrated part of the connecting device (10), where the
connector (3) is secured onto the first connecting part (1) and the second connecting

20  part (2) is displaceable in a direction towards and away from the first connecting part
(1), where the pipe ends (E, E;) thus are positioned before final connection of the pipe

ends by said connector (3).

10.

25  The connecting device according to any of the claim 1 to 9, characterized in that the
connector (3) constitutes a separate unit that can be landed between the pipe ends (E;,
E;) subsequent to that the pipe ends are coarsely positioned and aligned relative to each

other.

30 11.
The connecting device according to any of the claim 1 to 10, characterized in that the
Connector (3) is of the type “clamp connector” having internally arranged, annular and

inclined surfaces which by activation forces two pipe flanges axially towards each



16 other, where one of the flanges has a sealing ring arranged thereon
havi ng externally arranged, annular and inclined surfaces, alternatively,

t he connewbDaniwvmye7me of the type "coll et connector”. 51PCT/NO20000036t I Ng
device according to any of the claim1l to 11, characterized in that at

| east one of the connecting parts include orienting neans that are able to

turn the other connectln re (2) in tH% hori zontal plane in order to
coarsel y atthey nwhﬁ@ e O ﬁ%}é%sl arfgab%g fing pryanggd al%qr%n haying termp
connectin Hﬁﬂ1 i , ) are
brought su nt’ fa}]%'? In P%tdw cega%:1 IP)( E-lefcgglge(ﬁrr{l {’@\%\grt*@é of

t he second%ohﬁnmmhmm@?part (2) along sald gui di ng neans (4). 13. The
connecting device according to any of the claim1 to 12, characterized in
that the 15 projecting bail structure (5a) of the second connecting part
(2) issin fhe formof a tool which is releasable arranged and can be
recovered to the surface after the connection is made up. 14. 20 The
connect i nglwespnpectimgaltovige mgearding iy amyf oﬁmeclairailrtpﬂltdnmctecihed bcthatiaved in
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connecting part (2) in the horizontal plane in order to coarsely align the second
connecting part (2) relative to the first connecting part (1), such that the pipe ends (E,
10  E,), in this way, are brought substantially in line with each other before further lowering
of the second connecting part (2) along said guiding means (4).

13.

The connecting device according to any of the claim 1 to 12, characterized in that the
15  projecting bail structure (5a) of the second connecting part (2) is in the form of a tool
which is releasable arranged and can be recovered to the surface after the connection is

made up.

14.

20  The connecting device according to any of the claim 1 to 13, characterized in that the
first and second connecting part (1, 2) include at least one adapted mount (2h) for

insertion of a pull/push tool.



