1 Atool for a horizontal connecting device The present invention rel ates
to a tool for lowering, alternatively later retrieval, of a pipeline end
provi ded wot2h11z048@2nect i ng part desi gned for "hori zont alPCTm20rgowsssh and
5connection to a first connecting part on the sea bed, and is so arranged
that the tool can be brought to the sur{ace again for reuse. The tool is in
particul ar devel oped with a view to deptoy on the seabed a connecting

devi ce of Aneokfgha hgeizentaheopnesting AQKIEE an” Pat ent. Appl i cati on NO 2009 3107
havi ng the 10same applicant and inventor as in the present application.
Ref er ence i.s. her Lven th n | h.cati. | S.C ext

"hori zont aTﬁec%rﬁsneglgi{“lvgrénodler\?l}agees"to %ggcﬁt% %rzlto E)Vrergg ia%tgl%[ahg{ly tl#(} r%{(gir?%%l(’:??%g parts
are mated pipelheSeld Préitddaditly akoninecting part dési @t iforthotiokinl” swHm@avigt andct ur es,
for exanple mani fold and val ve structures, which are deployed on the
seabed,® pi gnAgction tapdiast capnastigs dait BB theoiea badiang insnarmngad fiat tejeal camat

term nate {00 t@ilf%es SHOS, aﬁ{ PoLches, formng a connecting point. Each
connecting point inc udes a a{| onary connecting part. In this context
"Stationary" neans relative to the subsea 20structure. The connecting point

is later used for .connecti on fo an.external _pi.pe. Ther Xi st two

princi pl eshotoot Hdn patRat &W@L’cﬁ’ési""é‘g‘éVl%‘i"tt‘h@gpl&éi"ﬂf SFASF AOPNSOREal . For a
hori zont al y&oNEGhd Bge deviib&d 9o sRBIEFAtdNE ARPIiCHHoRND 26653 1T aidtde | y out
fromthe structure. “I'n the North Sea this solution al nbost has narKet

control0  Canerapplieantend Inivieetot aein2be Bebdnt epplivesiot Refaeneiahpiby givketwerti cal
sol ution |@ﬂé€ﬁeqqﬁgﬂ8%§mmn one. One exanple of a vertical connecting

device is o 2880. It is to be nentioned that in
principle there are three (or actually twd) different forns for 30external
connections to a structure: - Direct connection between two

st r uct ur esln thisrcentext thogizentpl qpanedingigvige nadsi that reesamechatibe erpnectite each end
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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
open pipe subs, or porches, forming a connecting point. Each connecting point includes
a stationary connecting part. In this context “Stationary” means relative to the subsea

20  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
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

25  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.

It is to be mentioned that in principle there are three (or actually two) different forms for
30 external connections to a structure:
- Direct connection between two structures. Here, a rigid pipe having a

mobile connecting part at each end normally will be used. This will usually be termed a



2 junper. The junper will be manufactured based on neasuring the relative
position of the two connecting points. - Connection between the end of a

pi pel i ne Woi2giidh4pi7pe) and a structure. It is al nost i np@sTiNd2e10/@b3sbeast
very difficult) to connect a rigid pipe line directly to a structure

prei nst al I ed on the seabed. Thus, an infernediate piece of pipe, frequently
termed a "spool", is provided betmeen the pipe line and the structure. In

order to LEMEET- é['hpmurewﬁ*éléltbetrh@%%txpd besed e mrapangibe relpeveRaskionsé will be

wel ded dir structure including a connecting point. A spool
is in pri nt@lgtﬁ) X%rﬂfgn%@%tﬁnper descri bed above. 10-Direct connection of a

f1 exi bl e pi peline orCorectiorcbdtween the ehd b€ pipelingd ﬁlgd)pme):ashassmtcturs Ichosen
to use so called flexjbl i pes in dof rig t eel . pi pes. Such pi pes
can be corﬁﬁél ‘EFtW‘P‘Pﬁsﬁ’?%(ea@{)e@%"&@hdlﬁ%%’igtor?fé’ﬁ‘e?tta 1i1§3 R lpedieetdy P i th a

spool ar | 4fRAie ﬁ%ﬁm&bﬁ%&&%&f Thﬂ@ aRiRErnAhid Eﬁ“'é&fﬁ“g%ﬁﬁﬁe&nﬁ pipe is

so flexible t one may have a nobilé connector part t he end of
t he pi pe, mndecbm?‘ﬂpeof’ tsrprswdﬂbbeiﬁdsrrtbcpigc line anti&lfsitlamhmmdnyrdmmﬁ&ahw part

on the structure. Then it is.n lth ess eci se asurements
OF the oosrPBR e a0l b, Demveir waibe e Rl R sudlF 3o

latter priggicRlr€idcRidtn@PBdnneatd mtSArsgbatl@ﬁl prifipib aké aRljulpsr ®BMfeal Nain
conponents and is such designed in one embodi ment” that each mai n conmponent

is in the doven of a repl aceabl e nodul e. The tool can be used to depl oy both
a first, and a second.,.end of a. v ng. made sone
nodi filcoati ons on t he lfeggfc.)m‘?ﬁtéon t?ex | lp(?eglée ad gltélg%c}gcasﬁu e sgjmevvnat

di fferent whencas&st fsidhﬁﬁen&f)(ﬂlséﬁ)&z@leb@lek@lledpl%éﬂms&a&uf figiestoce pipes. Suol down
to the seabed conpared 25 with depl oynent of the second end. According to

the pr esenEIPPSrﬁ?@rhelcéﬁlPa’é? deveidh 2 big gardenihose. ddge tigs 90t§§C%FSR1‘|YﬁH“h 3 SPACKOT ded,
whi ch tool H}rgnefjbes[We %H&@f{H%EE)n;F@& tﬁgsthﬁ: Oﬂﬁ ‘)éﬁ%ﬂfﬂeﬁ {hQ{ oﬂel fting

frane, a I'ng pa ormn {ension of ting frane, and a
i fting yokey hae a::lnobﬂmd:onnectbuphfsr@ﬁ oprthpmdef thepipammlmonmdfut diis ohen one

situatjon, .are actuatable to partly circunscribe_and retajn the pipeline
end, ahd. " diFFely S G RIO gy £ONEFLOTHE O@rtﬁ%murﬁe%m shethrderessdydabl e to

rel ease thg pl pelikdfctifehiRidE JB@ pbiifibh B8 e’ @Becting point on the structure.

It is to the latter principle this application is related.

20  The tool has several main components and is such designed in one embodiment that
each main component is in the form of a replaceable module. The tool can be used to
deploy both a first and a second end of a flexible pipeline, yet after having made some
modifications on the tool. The problems to be addressed can be somewhat different
when the first end is to be laid from a surface vessel and down to the seabed compared

25  with deployment of the second end.

According to the present invention, a tool of the introductory said kind is provided,
which tool is distinguished in that the tool comprises a central lifting frame, a guiding
part forming an extension of the lifting frame, and a lifting yoke, which tool includes

"~ 30 gripping mechanisms which, in one situation, are actuatable to partly circumscribe and
retain the pipeline end, and, in a second situation, the gripping mechanisms are

releasable to release the pipeline end from the lifting frame



3 I n one enbodi nent the gripping mechani sns are rel easable fromthe

pi peline end by operation (by ROV) of actuating neans that preferably are
accessi blwofzoam4adsove. Preferably, each gripping nmechanipswmiNOroiodesséa pawl
that is pivotable arranged to the 5 lifting frame where the paw can be

i nfluenced by said actuating neans which in turn acts against an inclined
surface of the paw in order to cause_s%id pivoting notion. In a suitable
enbodi nentIntane emborinent thesippinggneshamseps |a@§elqa&ablﬁ1§wg the pigakinegnd by ¢ | ng

thar t or meorg S o RO SRR Sl RRTR ok oM MR Ib L AR, 10 ke

nodul e rel easable fromthe lifting frame nodule, which lifting franme nodul e
i ncludes said gripping. nmechani sns. The contro] nopdul e n be rel easabl e
from the |FetersRlyfeagheripring Mechapism i %?aaaWLﬁba?léubéV&&@)? ?3 &t@ﬁ as a

hook, l0Ck;:#d i T. i fhi : o n be

rel easasgl ehi{t’i?lg%ﬁ%%gﬁ?e{rﬁhleﬁiaa? ? %Iprr%e %35‘?%%3%%%?3%?%}&%&%‘3‘ ghaglgﬁ nmeans,
such as a dctcdgapishan sbedsnofacoof thepael ingirder to causksaid pitatingenatmmed t hat t he
tool is in particular designed to operate a connecting device that

20i ncl udes: a first connecting part supporting or retaining a

first end gfy QithbleShbBHRRI B todb Gdkefbledlof GRHIMREinbRdRB alceatdl 1fflinS!
pi peline are designed to be | anded and depl oyed on the seabed in

bef or ehandfraran thodhler end doatrb] medule aslpaseblie dpnp thetlifiing framie snagluleghat forms

I d | f . pi
Submor B b et BAPE TelRanbads R ot BeGu R Blm vr

second pi pgfiinSramdtheduls eanaligpgTesid Mednaiichald sse gfippinpnpehadiendar e
designed to be lowered fromthe surface together with the tool towards the
first connecting part, and where the second connecting part includes the

control m)PH«J: (?onltr%?%%)ggle %aﬁj 'b? h&&%&lg%ﬁ thta rli@t'fﬂré ﬁ’ﬁ}mg in%?u@ m&d of Qaick
connect or arranged etween e connecti ng parts or I nal” connectl on
bet ween t heldqasdpmeaisgdsuch as a hook, lock pin or cotter pin.
15
The lifting yoke module may in turn be releasable from the lifting frame module by

means of quick release means, such as a lock pin, snap hook or cotter pin.

It is to be noted that the tool is in particular designed to operate a connecting device that

20  includes:

a first connecting part supporting or retaining a first end of a first pipeline,
which first connecting part and first pipeline are designed to be landed and deployed on
the seabed in beforehaﬁd, and where the first connecting part includes a control
structure located a distance apart from the pipe end,

25 a second submersible connecting part supporting, or retaining a second
end of a second pipeline, which second connecting part and second pipeline are
designed to be lowered from the surface together with the tool towards the first
connecting part, and where the second connecting part includes the control module

‘located a distance apart from the pipe end, and
30 a connector arranged between the connecting parts for final connection

between the pipe ends.



4 Suitably, the control nodul e cooperates with the guiding structure during
a lowering notion of the second connecting part and pivots the second
connect i nyoparto4861o coarse ali gnment of the second pi p@CEmMO201/@o3b6r ect i on
towards the first pipe end such that the first and second pipelines are
brought to align with each other on the sea bed, and the 5 first connecting
part includes an adjacent ranp structuré havi ng abut nent surfaces and

gui di ng e &nkabdie sheyemndrol modelegagesratas Withithe gwdipg stinétig dwing adeweranrgl means

h i Wh h d [ . 1s displ d
Cover as ¢ niokph 8F BEGHal BRhreglid P s pRERIRY s RARFS Ot il el 16°

The ad] aceglignn@siP oS the Yedont @ipeSendan BrlideytidipSiafRIthy fisepipe @h@sudhrtbanthdre first
connecting part such that the second connecting part can be parked on the

ranp st r ucfilft andsaserdpipatinas gre brapshi topigm Wb cashefhermuy the serbadetideda t he
l . _ ‘ % ; i
Cpart ot CRTESebp  PACmIE! & Il Hb SuiBhurd BR i IR GRTIRGCG B AT 1S

t he ot her guoidingahéang dpdgrics foeemaperpaitiveth ¢ovperatpe sirfaces dlal @agnsirthet ur es on
t he seabed. The gui di ng neags %g the ranp structure %an i ncl yde 3_

proj ect i ngSYPRE EOTEAFYNE RATHW R 08 SPRIRG LR BRI IgHisRIaed daagrv thedffect i ng
part incl uds, @BiddGhSto Shenitdtendhiot 88dd N pl ate part and the incision
conmes into engaééﬂ%%t 3?Fﬁmgach othéf&atensthe 20 pi pe ends approach each
ot her and then prevent possible tilting notion of the second connecting

part. The ut ment surfaces of the ranp structure i ncl.ude ranp surfaces
Prat "t 1o BB et b SR b sgonaly By Straed T BEFr SobRiBg et “ang
provi de fi pgt dRhahdtIRORRbnPEIMBETho RSt bR pBALE iR rafiest@gspnd connecti ng
part is advanced towards the first ‘connecting part. The guiding structure

can be an sybsequehttophatjactisdongedting wperatipn betueen tigiconngesing pars isgnadecei ve t he

correspondi control. .modul-e arranged on.the s nd_connectin rt. 30 The
cont ror modis GReeRngRRe e AR paT s IR e BB R BE | g b

structure fliddce ab feqafted,Mtileathe phihe ©thek BortheSlingipdits roMbingarkedqpp&padtRe W t h
the upwardly projecting frame structure of the first connecting part, and
when t h bemp gricresrethe seabgdpl etely 5 »

The guiding means of the ramp structure can include a projecting plate part, and the

cooperating means of the second connecting part include an incision, where the

projecting plate part and the incision comes into engagement with each other when the
20  pipe ends approach each other and then prevent possible tilting motion of the second

connecting part.

The abutment surfaces of the ramp structure may include ramp surfaces that the
cooperating surfaces of the second connecting part act against and provide fine
25  alignment between the pipe ends when the second connecting part is advanced towards

the first connecting part.

The guiding structure can be an upwardly projecting frame structure which is able to
receive the corresponding control module arranged on the second connecting part.

30
The control module 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, and when the bail structure is completely



i ntroduced into and bottons out against a portion of the upwardly
projecting frame structure, the second connecting part pivots until

abut ment wOt2bhitdass7eanp structure, said pipe ends are thesTowRoRaloy3sal i gned.
5The first connecting part can include at | east one control pin and the
second connecting part can correspondi ngl y include at |east a cooperating
femal e part which together constitutes ddditional guiding nmeans. The
connect or BYiedEcsdgRtorand dotiem AricagamErPYEPR obtheiupwartly REyeqting fHE ce, wher e

the 10 Conﬁﬁkﬁéitgéﬁ%ﬁﬁk&ﬂlegﬁ? eé Qﬁt BVGR ’ﬁﬂu §ﬁt'v5&9n e rgﬁgtgucltllﬂ‘ agFond

connecti ng par spl acea |rec on towards tomthe
first connpiptiends pathus coldeelg atipgedpi pe ends in this way are positioned
before final connection of the pipe ends is nmade by said connector. 15Q her
and further objects, features and advantages w || appear fromthe foll ow ng

descripi O*i*hé’%irslPE&{n"eEtﬁr?%dpa‘%ﬂ&‘ﬁq TEA & 19st Mbecdn’t}\é%‘ih'aﬂﬁ th LG éo’%ggéaiﬁg” for

t he purpose of descri given In context with the appe rawi ngs
where: Fi gparlcaimspondp@bsmhﬁe ueleastawoapetratmng feomber ghirnghich tadether nvent i on,
20 Fig. 2 shows in pers .ve view a tool according to the invention,

where t he FHSPUAtHAIHItioR ngu& RpBléts are separated from each ot her and

constitute nodules, Fig. 3 shows in elevational view, partly in section,
the tool and a connecting part retained by the tool, Fig. 4A and 4B show a
cross sect Tb@cmﬂmpdugtart mswmfetanngtegmmdmanﬁu&ah@cmmectm dedtﬂe, whete MBassoci at e

gri ppi nmeans en cl ose 05| ctive S5A, shows t he
Dol VI nekitrrehl sogoReRRtnf wobdeBRsbng Bul SEOBF MRatooichfioe PALE T hear)
which is shigprcdablefih@. dlxé&lorﬁowarcﬁanabw fﬁdﬁetr&rfms:oﬁ@é‘ehhgpa@home tte i ne
A-A (not rectilinear) in fig. 5A Flsg 5C shows a detail section B from

fig. 5B whPiPh ends iafkis mey @i p@@mngdb re; iplsonnegtionpf thedine eds © paderht i g. 5B
which is egbga Ang Flg 5E shows a detail section Dfromfig. 5B which is
encircled, Fig Shows in perspective view and with the parts apart from
each other, the connecting device itself w thout the tool present,

15  Other and further objects, features and advantages will appear from the following
description of preferred embodiments of the invention, which is given for the purpose of

description, and given in context with the appended drawings where:

Fig. 1 shows in perspective view a tool according to the invention,
20  Fig. 2 shows in perspective view a tool according to the invention, where the individual
main components are separated from each other and constitute modules,
Fig. 3 shows in elevational view, partly in section, the tool and a connecting part
retained by the tool,
Fig. 4A and 4B show a cross section through the lifting frame module of the tool and
25  associate gripping means in open and closed position respectively,
Fig. 5A shows the tool viewed from above and indicates a cross section A-A (not
rectilinear) which is shown in fig. 5B,
Fig. 5B shows the cross section along the line A-A (not rectilinear) in fig. 5A,
Fig. 5C shows a detail section B from fig. SB which is encircled,
30  Fig. 5D shows a detail section C from fig. 5B which is encircled,
Fig. SE shows a detail section D from fig. 5B which is encircled,
Fig. 6 shows in perspective view and with the parts apart from each other, the

connecting device itself without the tool present,



6 Fig. 7 shows in perspective viewthe tool when it carries along one

pi peline end including a connecting part to be connected to a second
connect i nyopartto43@ad Fig. 8A to 8H show sequences of a ®OomMNO2D10MY0356
operation. 5Figure 1 shows the tool 20 as the tool appears al one when not
in use, i.e. that no pipe end is present in the tool 20. As previously
nmentioned, such a tool is used to |ower%a pi peline end to the seabed.

Pi pel i nes Figr 7tshows purepwsetiveeren ittt teg! Whendit caninealpnggngpipelin® andat can be

cl earest see onnect | art IS t i ded towards a

in fig. 6. This i S be gu
i rat connBenhE bipedinayid BETPERa8 Hood chipéefinlfeditbd" e "soabed
to be abl erf08 AR 8HIRoW eQiMIRES b coratMR@DpERAEogONNECting parts 1 and 2.
After that the connecting operation is conpleted, the tool 20 is allowed to

be brought to the surface again for |ater use. The tool 20 includes a

centralc lifting ' i ~ f : ' d E2
contral 11 L) Ly R DSl d a9 e SUPRE b 02 o0
lifting 15edd Bipeesdmt.in Theetobl 20. iARpryvdbeslpiehtigleddash iaosldsissedhalovasre

pi vot abl e connected to the Jifting frame 30 via axle pins 31. The |jfting
yoke 50 haBiPgling ¢adte dhe sealeso RIRsHNGROior His PYPRIOSIAHEIN & $08ng6tng B3ftds 31.

The limt aﬁ'ﬁﬁﬁ%b} c@%&es@;{e R ﬁ%E)&o %E(ghnlelaing%arr@fis tb IB@guirdgé Rﬁz@ir%é’% iYst €Xt ends

bet ween a s at thet ti'ng yoke 50 and a shackle 45
secur ed i ncampetiteymrdy vdficlaalesady has bdegputddwpanto thdseabrt ta bnableto make 40

forns extension of 20 the lifting frame 30, .The function. of the control
part 4@? ant} C?rﬂigcmléetmgerb ] ﬂ%‘?‘se ?n%iég%?glf‘aé iﬂ?“Fe‘iPnflﬁcq'é’Igd’%lfa%agt ail in
connect i onjWokdpIHEE thd GBI BPis@NSwEI &I Ibd lﬂ%u%l_ﬁ% tieQutfcd§Rth Mk dleriseonnect i ng
part. Figure 2 shows the sane tool as in figure 1, now however, subdivi ded

into nodules, 25 which will be convenient on many situations. This is

expl ai ned h er nd of i.s specification.. . The nodul arl gQnstructed
Cool “2ont i ahelobE at FielpeBy 2 suad PRTePRRY o S dRar Gt duor S M
modul e 40MefEEc@sasiotvd ihaip. 1 Al 2,ibut BNIQ\ liftiapsok® sl isecodfddtand thokifilmgan
extension of the lifting frame nodule 30M and a lifting yoke nodul e 50M

rel eashbl eframg 0t Hee liftingivake 5O telidepinnods ohereoi triably sennettrd to bgdifingg 30
component s i 383 PRIOps 31 ST ink kS 80TRad £ AHENHEAMIDARS AR ivdyl QUr e

1. 7 gripprng mec ns “can rélfeased suc e pipeline’end E2 is
rel eased f atwout tHeeaxleoogihs 20, TH2AMhitdtiopiic sdt by twb etragstts, vowires fhat ZBpedtvelyo be

recovered to the surfac%
extends between a s

ackle 54 at the top of the lifting yoke 50 and a shackle 45 secured
in a-padeye 44 of a control (guide) part 40. The control part 40 forms an extension of

20  the lifting frame 30. The function of the control part 40 and the mode of operation
thereof are explained in closer detail in connection with the figures 6-8 when the tool 20

is used with a connecting part.

Figure 2 shows the same tool as in figure 1, now however, subdivided into modules,
25  which will be convenient on many situations. This is explained at the very end of this
specification. The modularly constructed tool 20M is assembled of a central lifting
frame module 30M, a control module 40M releasable from the lifting frame module
30M and forms an extension of the lifting frame module 30M, and a lifting yoke
module 50M releasable from the lifting frame module 30M. Otherwise, the remaining

30 components are as before and have the same reference numbers as in figure 1.

Further the tool 20, 20M includes gripping mechanisms, which in a first situation can be

activated to partly enclose and retain the pipeline end E;. In a second situation, the



The gripping nechanismis releasable fromthe pipeline end E2 by operating
actuation 5 neans 32. The actuation neans 32 are entirely specific | ocated
and arramnyodosumbsehat they are easy accessi bl e from ab®¢@/NOZh®/@eisdat i on
means 32 are preferably operated by a renote controll ed vessel (ROV), and
is very easily operated fromabove. In turn each gripping nechani sm

includes a pawl 33 which is pivotable afranged to the 10 lifting frame 30,
30M The pawpigBmeehanshisisen bedelpased bechabatibe pipalimeendE39 relased fromethe end of

h ' 2 i el ined f h w
i oraer 11800t 28N e 5L BBl AR M T B eV i Sathee " P Foar

end of the control nodule 40M two hooks 46 are arranged, which 15 in a
qui ck rel ease way are designed to cooperate with an axle pin 39a extendi ng
t hr ough holkssgnnpiag meehanispr karleasgbledram therpipglinetend &2 by aperatipgiagteat®om  Then

the condro | .4 d § £1.1 l.e_30M vi a
t he ho§<s %gmén '?H%Q%(Eﬁg&plﬁ%g Q%gg?e eél(rql?ié lgéﬁ ‘%l(;ﬁ%{%)g&% %%%%ﬁa{%teﬁgr tgatmeans of
qui ck opertatgdrel caskaqeessibld fron24boké ditteeacBiatibo wieand 3 Ehre padferablywpewitalisy part |y
in cross section, nd a conpnecting part 2 retained in the

th? t ool 20, ZOMﬁgc? 8
tool . The ¥EHMEEEIHEsdressol (RO, aed seienr sy pREalsh SompahPve2, and a
connector 3 is standby ready for |ater connection. A nore conplete

description is given |later together with figure 6. 25However, it is to be

not ed t hatIntthm ¢acblgrippivg aschmisminaletey a paiv 83 mdidhvie piwotdble ammigedto thedul e
40M al gne,..can .be rel eas fro ternatively.connected to the cponnecting
art 20 TEBE (B a0tk AhaBRR ok dUUENS] By HE LR EE R 356 RidE
cooper at eSend dffih@aitoHimhs BOLED a%’egns'%%ﬁmi%@d QU f4cB 84 P ARSI RY iRdfder 2. The
lug 43 and the notch 23 cooperate tTo securely retain the connecting part 2
to the contoredfechtbepivetad omtiopef theinawl36. some freedom of nmotion. Fig. 2 shows
a screw 47 that can be turned in and out. In that end facing forwards in
figure 2, the screwis free of threads and is designed to be screwed as a
pl ug into Mokever, ddthe Rean@n@ bElthplcahteol Inefuld PEMCEIasiks 36 afedrianded, SAfcK | gur e
6. 8 An alternative to the screw 47 can be a bayonet | ocki ng_ nmechani sm
whi ch i3 aingtquick ielpage vayaig degersdig cRepHalsi Ve arxdepia 39a exieading thirugls i n
cl oser det@jil.: i R b [ ' s 32
and paw o T iy RELOR, SPEIRDHATR. G ARGREHBNE TR Hid Rhl:gmiRAR
40M can be hooked onto the lifting frame module 30M via the hooks 46 and the axle

pins 39a, and be locked to each other by means of quick operated lock pins 41.

20  Figure 3 shows in elevation view and partly in cross section, the tool 20, 20M and a
connecting part 2 retained in the tool. The connecting part 2 retains securely the pipe
end E; and a connector 3 is standby ready for later connection. A more complete

description is given later together with figure 6.

25  However, it is to be noted that the tool 20M as an entirety, alternatively the control
module 40M alone, can be released from/alternatively connected to the connecting part
2. The control module 40M includes a lug or catch lever 43 that cooperates with a
cutout or notch 23 arranged on the connecting part 2. The lug 43 and the notch 23
cooperate to securely retain the connecting part 2 to the control module 4OM, yet with

30 some freedom of motion. Fig. 2 shows a screw 47 that can be turned in and out. In that
end facing forwards in figure 2, the screw is free of threads and is designed to be

screwed as a plug into a hole 24 in an end plate 9 of the connecting part 2, see figure 6.



position where a pipe end E2 can be brought up and into the lifting frane
30, alternatively be released therefrom Fig. 4B shows the pawls in closed
posi ti on,wD.2e11/64867a position where the pipe end E2 is fipkgmNOzoroaoassaed in
the lifting frane 30. The inclined surface 34 that the actuation nmeans 32
acts against is also indicated. The actuation 10 nmeans 32 is here shown in
the formof an actuation rod 35 having & | ower end in the formof a nmandrel
body 36 thAn aliemativefaithesicrewd’ icaebs mbayongt fogkiag srchinisrmeviighs B8%ill A bayonet
| ocki ng mechani sm.i §.arr ed in the upper end of the actuation rod 35. The
bayonet Io%lﬁfer{ap@é%%é%ﬁ?%a%r% udes a sleeve part 37, having coulisse guides
37a, 15 which id fixedly secured to the lifting frame 30, 30M It further

i ncludes a_nmandrel part 38 having a ,groj ecting pin 38a which follows the
coul i sse gligHe 4y and 41 showpin; ddeser detpigthegrippigrinesbanisms angassoqigigdoper at i on

of the day . I I -ak i : . Ltk ans 20
32 i s il anth HshES AF PR ST, hR BR RO ACRe bRyl W Bl AR 1 S T

r evol ut i onpa@itidnhehesaapipeicie Basat be bronght3fp arsl ipteshe Hftthgvramel30,s | ocks t he
pi pe end E2 to the lifting frame 30, By release, it .is.to be. _
under st podalfeﬁ%tw?]ﬁé’eﬂﬁwsegéﬁ‘?rs T Figr %gyé%"é%ﬁhé pPW?S_tIH éloé%chg%s_‘tﬂ%f'evbﬂé‘n_ t he
rod 35 is GV lbre 11% iPAMd B Sis mwy!ragin@@mwmvﬂsgﬁaﬁe 96. THeSnQWRdVei ght
and thus opens for release fromthe pipe end E2. 25 In one variant (not
shown) , t hairface Bhthiaptheraothatiammisensa sateaganstiswtiodhdicated. Hiheadbdtiamd ext ends

th | .bod ding to.the sl t.37) which i
caut pal PR is b HEGE Tk Erergeien €SS Bt 1 ehdiktieup and
down in orgeh Jra nidldrdBolly 86 Rvhctd 3gaidd theaclalavariesyy dthrepawl J3pi ng

mechani snms are mechani cal” solutions that are very sturdy and reliable in
order to be fully failsafe. It is also to be explained that the | ocking

{Tﬁg h figic i mpjé a?grgt] lo% isnlg ngc‘i!la}lirs]%tis Elqgng}gid%thle%gexf e%rdco?%eeﬁ&l?a@ign rr&?% lthgr ough
bayonet locking mechanism includes a sleeve part 37, having coulisse guides 37a,
15  which id fixedly secured to the lifting frame 30, 30M. It further includes a mandrel part
38 having a projecting pin 38a which follows the coulisse guide 37a. The coulisse guide

37a can be a J-slot.

The operation of the bayonet locking mechanism takes place in that the actuation means
20 32 is influenced by a ROV that turns the means 32 in a quarter to half a revolution at the
same time as the rod 35 is pushed down. This locks the pipe end E; to the lifting frame
30, 30M. By release, it is to be understood that the pawl 33 is self-releasable in the
sense that when the rod 35 is elevated, the pawl is pivoting down by virtue of its own

weight and thus opens for release from the pipe end E,.

25
In one variant (not shown), the actuation rod can be a screw rod which is threaded and
extends through a sleeve body (corresponding to the sleeve part 37) which is equipped
with internal threads which allows the rod to be screwed up and down in order to act on
the pawl 33.

30

The above described gripping mechanisms are mechanical solutions that are very sturdy
and reliable in order to be fully failsafe. It is also to be explained that the locking
mechanism is such designed that the high load forces extend right through the lock pawl



and vertical rod 35 out to the lifting frame itself Thereby one avoi ds that
the | oads extend up to the interface wwth the ROV, which enables the ROV to
oper at e WwOhoswaBd72f orces. 5 Fig. 5A shows the tool 20, PROMNG200mM08356Ve
including a cross section line A-A (not rectilinear). The sections are to
show di fferent details of the tool 20, 20M These details shall for exanple
show that the control nodule 40Mis rel éasable fromthe lifting frane

nodul e 30MIB\VeRkicehEododS epifite kherldfiag FamgetselE Theesby oprgvpids fat the 1oaslsm of t he
| ock pin 4 L0 8. : i LS L
conbi nat i O%Xt%ﬁ{'fﬁoﬁgé gécﬁf(agé %thjggggjég rvflﬁéﬁag‘%gge% el(%)@?gtlﬁr? %alteo‘;rl;nb\?rtnhuf i gure
2. As showfor¢en. fig. S5E (Detail D), the lifting yoke nodule 50Mis in turn
rel easable fromthe lifting franme nodul e 30M by nmeans of quick rel ease
means, such as cotter pins (not shown) at the end of the axle pins 31, to

whi ch tne ngd%%ﬁo fhedbd129NseM t?d?ﬂa@&»%ﬁn&ﬁ&’ih? atrng séiioh e PNA (I%t the
straps 53 for attachnent to the shackles 45 etc. Fig. 5C (Detail B) shows a

| ock pin orecgliteper The sectigng ae tasijomsdiffierent détads afathp ol 20, 20M.€ldtese fetvilcan be
arranged i e control part 40. As . indica . three differept.pagsitions
(hor sy " exttall Treamais seoies GF cord o i s rlopetdromabe RbirkiEinia. °T <
now nade t@ofiigBORI By hbals cTRIAMK r8leERMREME ShefOEHME inMBe fgMivFehclBck pinvhi ch
the tool 20, 20Mis ‘designed. The connecting device 10 is as previously

ment i oned 4k oeaisber ty. Sgeffigr 84 apd aAPe@ietanChdhis in combyrationwibdhebedkisng part
2 and rafmp,.structyre 6. 25 The fir nnecting part 1 is secured to a
subseaﬁ)strjll]gég‘iiﬁ:nfjl né(J)BtOV%hno?/\%n)n?cusoﬁlc‘ﬁlﬂéglélgg%ani fold structure or a Christnas
tree structure. The first connecting part 1 can be considered as stationary
relative to the subsea structure. The first connecting part | is such

arranged tfashawn i oFt®etady D), gedifiiag yolsemedigde £Mois iy turp ped¢asphlp Slomhe,
which th iy s 1.1 O t : .S,

under st ood P iine Rafe hBGHe ALY Mol CpAHRERAHENR Hefips Kirarbidddndl®,
firstly besHoamilettherend bfths ealeqdny 3 ggetvhieh the tods tharesastaskesl, sid siaplwoels The

first conngecting rt | inclydes a control structure 4 |ocated sone
di st ante a ’f‘tttﬂ? ?fgﬁ?f{thﬁsﬁpﬁéggﬂﬂa@meﬁtdoﬁlﬁﬁiﬁag?ﬁ 1S(E‘F’r'& second connecti ng
part 2 is to be lowered fromthe surface in a direction towards the subsea

structure, nmore precisely towards the first connecting part 1. Wth that,
t he secondFigoh€letan @) shows 2 lackpitber adiespidel2edr adjustmiont o ardaingtening t o t he

Subsee SRR e hReRE e SORT A 18, B2 R DR
moved by ngans) &fistliie iAok orlor BOMpiRSHr dlaad pabove.
20
Reference is now made to figure 6 that shows a complete connecting device 10 to which
the tool 20, 20M is designed. The connecting device 10 is as previously mentioned
assembled by a first connecting part 1, a second connecting part 2 and a ramp structure
6.
25
The first connecting part 1 is secured to a subsea structure (not.shown), such as a
manifold structure or a Christmas tree structure. The first connecting part 1 can be
considered as stationary relative to the subsea structure. The first connecting part 1 is
such arranged that it supports, or retains, the end E; of a first pipeline, which then will
30  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
structure). The first connecting part 1 includes a control structure 4 located some

distance apart from the pipe end E;.



The ranp structure 6 is located close to or adjacent to the first
connecting part 1. The 10 ranp structure 6 has a nmajor function when the
connect i nyopartt®3erz 2 are to be nmated, and possibly at lParevO2000meisens i f
di sconnection is to be nade. The ranp structure 6 is equi pped wth abut nent
surfaces and gui ding nmeans which are designed for engagement wth
cooperating surfaces and neans on the sékond connecting part 2 when the
second connecting part 2 is advanced towards the first connecting part 1.

wWhen this %\gte} ] { i E)%F 90&&&%@9%%5‘ 1% i)e PO%?V}&f ﬁo}nhtﬁe E)lierat%e il g airclezclttié)nEz s

. S¢
achi eved. Confiect rsarr on one o e connectrng par 1, 2,

her e showntowvarddtie SEeNsnaRBaabictBedialy tovardy the first badnet g parpe. Wirds El, E2
are fine aligned with each other_ and pulled together until contact flange

to flange, thebdhg wrondganpeingart % ¢rarhsisensidernd ag mebdoredaiysde thersubsqas
activated ' [ C t : [ El, The
conneotor SATBCER cek B conh AR AR REA PR R IAER RhilE e A 1308, 2
connect or &cordpipelimn dht oecodd wohdecting pat 2 ys thevaf byt ihainstof e tobb2 260hnect or
havi ng intgrna%%g 25arranged, annul ar inclined surfaces, which by
acti vat i ond9567B¥5aRAYE pi pe flanges axially towards each other. One of the
pi pe flanges has a sealing ring installed thereon having externally
arranged, annular inclined surfaces. As a contenplated alternative, the
connect or tThawrdoep sifuctune 6tiyloeattd clobeto aradjaeentdo the f864 donhecting pod leifpbasi zed

that t ranp structure 6, in referr enbodi nent , i icall

separ altbd PPEMSETT Prrgs = BitdRedig “Hienine SOPPRRHTETES ot B0 SMER ng par
2 can at dgai pRsibBeatPREKELa9Ond iR istMARCE WG bE Male. Afte@bmp Rethctare 6 is

di sconnecting operati on between the connecting parts 1, 2 has been nade.

Then t he sedsepedsvithighutinent syrfheds and guidingsmeans which are designed for

engagement with cooperating surfaces and means on the second connecting part 2 when
the second connecting part 2 is advanced towards the first connecting part 1. When this

15  is performed fine alignment between the pipe ends E,, E; is achieved.

A connector 3 is arranged on one of the connecting parts 1, 2, here shown on the second
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

20  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.

The connector 3 will normally be of that type clamp connector having internally

25  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

connector can be of the type “collet connector”.

30  Itisto 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
desire, be parked on the ramp structure 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 surface. Normally
there are many such first and second connecting parts 1, 2 for each subsea
st ruct ur evandi/@se7ene wi Il understand, all the second cecmaE20myopsct s 2
will remain parked on the ranp structure 6 on the seabed when the subsea
structures need to be recovered to the surface for 5nmai ntenance,

nodi fications, repair, etc. The descri bd physi cal separation is, however,
not necesseMIEstingRag | i nagfafngande regoveredrto ghetsarfaee. ormaldy therare manyt ur e 6
and the fi I A escrifed. To be
preci se, t%%hgfggg}ﬂﬁggﬁ)&gﬁgﬁg%ﬁﬁ %gﬁ?saﬁ?%{ r%%célfs pre@aéhgg&gyx e?f %sn(?ah% ‘Afgand shown
as a proj egiidengarpl, all ehep@tdndcnhéctingeatts @ avildgragiaparked onhke fanipsdtrieanaiéct i ng
part 1, as shown on the Lig{ﬁ{ses. Still to be precise, the cooperating nmeans
of the sec®h eé&%h?@&h%g oatbseastricpirerged i be iqavaabinhasudaseifor si on 2a,
or a noj chpithsRAntd o : r 3 ] hitch R veevRart 6a
on thecgr an%lalstruc%%ﬁaoaéﬁ%gggsﬁe ?hats:%a%e:ggl&%égggggﬁgﬁtﬁéﬁt lltg’ne |r¥(g:f’lsi on 2a
when t he pn@ecessdailEltotalii?defireterroved t owar ds each 15 other in the

term nati ng phase of the mating operation. Wien they are in conplete
engagenent such prevents any tilting notion of the second connecting part 2
rel ative tpyki® dbiall$ bf GRMARE SirftGulld dndthe AREaRPMIEN onnBEifzRCh, S4 f aces
of the ramp structure 6 can in turn include ranp 20 surfaces as suggested
by the refrowhedesenirbdrTools préise, deppnding gieans ofibe saep stcictwn Geet designsdrt 2
has cojy act rfaces 2b that .cooperate with the r sprfaces 6b when the
secondtbontEPord S A st S BT sRUE M Ao P L TR MRAECE.  When
t he not chegs shawarda th@ﬁ@fﬂl@@.gﬁﬂﬁtﬂtbe\f/ﬂrédﬂset,ﬂﬁcbbﬁér@ti@h&zﬁls%@t@seb&ﬁi sane tine
as the contact surfaces 2b are lifted by the ranp surfaces 6b during
advancenentongectingepasiel ¢is desigashdshpyg apap !HCESWILE@PH@ npteb. Thendt isdehect i ng
part 1, thj i | - fi i i . and
B2 Fur ¢ nop OO Kok bike Bl BRGE . -3 WG I HgREs RARAEL
structure éngagegwmedtdlivh the dpoidon Pgwhemtheipiyedensi B deege toved ®vardssagied, whi ch
surfaces term nate in,a,strﬁli ghtL: edge. 30 6d down_ to the ranp structure 6.
Thi s i htl i AEer 18 the eemingting ghasg of thegMitiig apsratignt Woen thed akeidsRSfinect i ng

part 2, vig g&n&ﬁ%é}P re9eHt %géltitﬁgmo%%f fHe s@c&ﬂ%nﬁé&%@ﬁﬁn?ﬁ?&ﬂvé e top

side of the Tanp structure. n e contact surfaces 2 ea as arrived
at and i n tedirstconmécting phet lbase surfaces 6e, the second connecting part 2
is prevented from 12 unintentional notion rearwards due to the straight
stop edge 6d. Also note that at the '

The abutment, or contact surfaces of the ramp structure 6 can in turn include ramp

20  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
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

25  connecting part 2 towards the first connecting part 1, this motion provides fine

alignment between the pipe ends E; and E,.

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
30  6d down to the ramp structure 6. This inclined surface 6¢ is functioning to control the
second connecting part 2, via the contact surfaces 2b, down to a base surface 6e on the
top side of the ramp structure. When the contact surfaces 2b really has arrived at and in

contact with the base surfaces 6e, the second connecting part 2 is prevented from



front end of the base surface 6e a snmaller edge 6f is arranged. This edge
6f has the inportant function to be able to prevent the connecting part 2
from sl i dwogoiwn4aér2uncontrol | ed way towards the connect POE/NOR010/@DP356. €.

wi t hout any active mating by 5 neans of a pull/push tool (not shown),
normally in the formof a linear notor of suitable and per se known type.
By neans of the stop edges 6d and 6f, tH¥e second connecti ng part 2 rests in

peace on t heinigatienal grdtign eearvardd due tothe straight sien efge. 6dFdisomete et aiiths of t he
first conn in rt. 1 consi st of rear plate 7 .afr ate 8.
10The fronﬁ&tﬁ)ﬁea é)e g‘estﬂa% i ascet% 3sfn|a?1§56&egglseaﬁrc?nﬁ?‘fqilspﬁdﬁg g??‘?sstlhgf braces

i s arr angefinfigtanefinctibittortRabldioaieeht tedohicetihg PAraD €rodn silifein HEe known
manner The front plate 8 has_at |east one adapted nounting 8a in the form

of a U shape@nireldedswaniovards the gengieghgiparblt. licn Wethentany getiyayaaiing by push t ool .
Mor eovey , f I S : i -har e
shown two TR b AAShD? nihma SR EPT e 0y SRR
15pl ate 8 ambipearekpowmtyipegBy meandofithe ttoprdga\valraad 6f the swond dorotgrCt i Ng
part 2. Further details of the second connecting part 2 consist of a main
plate 9 thBHtSISHUPPSateRD BebRITFURRFS 06 die DIt OANIVIER i ty of tubul ar braces
are perpendicular |located on the main plate 9 and the | ower holl ow braces
9b sinul taneously constitute guiding nmeans in 20 the formof a female part
that is toFatiopdetaileofiihe Hirstlvenzdoting pait 3 conbsdf eaedrpbdte piand 8lfrodtipiatecs.t he

finishjng rt of .the mati oper ation h onnecting parts .1, 2. The
i pl e T8¢ BpScpHie fearoranS A Rire 20 i b PSEY CBRTERE SR FGIm of a
U-shaped rgaeesn e r&d+tpRié 7 alinoht pl&e@qﬁ;}ﬁf‘%kﬁo@xrn hASREITHRFrd plahes AROVE
described pull/push tool. 25Further, a first connecting plate 9c is rigidly

connect ed ddeastene adaptedanouniing Badethedprnp af @ Hathaperirepessiviich isWasignadifor f i r st
connecting. part 1..and second ,connecti I 9d, 1,s. rigidly connected
between 1 nERRGPY SR BuSERAMPRAPE IS oaB bl Py Lfishis PR
connect i Ngpiaedbt hdre sHdven twd Bi nuesbenechich grelbédt@l Pahd Reved gosioh e thiy feoritous| y
described 1 ncisions 2a, or_notches, that cooperate with the plate edges 6a
on t hel anplatet§ apd ase poipting i ¢ digectio tewde tiesesapdiaqprestisg #8%d 2part s 6a t hat
are facing inwardly of the ranp structure 6. The second connecting plate 9d
i ncl udes the previously described contact surfaces 2b that in sequence
cooper at e Furtlsdr ldgtails bhthe Becond cbnmeetdng park 2cessiGof amiedn plateed thasaipports ace 6e

13 and the_sto dges 6d.and 6f of the r structure. 6 ef ore the contact
surfaces zﬁleéf%fﬁ s erqd%- é@l?rﬁetyr%@%m@é?wrmﬁf%&r E%fé‘{ed&ﬁ‘é ® of the
mat 1 ng opefAtd Nk IRAGHE RSHr hBlG 88REs @t%iﬁiultanéohﬁyQ;Qﬂsttftﬁ’[L: gRidiMELEAR iff
consists of an upwardly projecting
20  the form of a female part that is to cooperate with the above described control pin 8b
during the finishing part of the mating operation of the connecting parts 1, 2. The main
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.

25  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
rigidly connected between the hollow braces 9b in that end facing away from the first
connecting part 1. The first connecting plate 9¢ includes the previously described
incisions 2a, or notches, that cooperate with the plate edges 6a on the ramp structure 6,

30 i.e. more precisely those plate parts 6a that are facing inwardly of the ramp structure 6.
The second connecting plate 9d includes the previously described contact surfaces 2b

that in sequence cooperate firstly with the inclined surfaces 6c, then the base surface 6e



5 frame structure 4a in tw parts standing like a "Y" relative to each
other and that are able to receive a correspondi ng control nodul e 40M

whi ch i s worangask’on the second connecting part 2 in theCcTovaewioossse
renovabl e tool 20. The control nodul e 40M of the second connecting part 2
consists of a projecting bail structure _5a which, in an initial phase, in a
sliding manner cooperates wi th the up Pds projecting frame structure 4a of

10t he fir sinddBppepeders odand of of (heapmp saugisel 0, betorethg cantset suefagasAhistre| y
i ntrod i f %5 . projecting f
!stn r Lgt ﬂfgdtggr@toﬁgh‘téec n%ggdoc%zéebc@i‘rﬁ%r%%ﬁ)g as% O|ftsﬂt}felcr)lr C }%}Q cr)é{bol%\rlgjt e;: i : Ingabtrjf1 ?rgnt

agai nst the ranp structure 6. During this phase the pipe ends E1, E2 are

coarse aligned,relative to. each other. The projecting bail strugture 5a of
the second ESAHEbH geepdripil ﬁ%a%tr%étrwémei‘* sts,of ar UpWRIAlY BQISCHNE he 15f or m

of a topl £HAL sh&thel4eS AR Fard SAHSRAIRNE LERINR  IEERNVHEH ah@ tHdpgresur f ace

after that the connection is nmade up. Fig. 7 shows the conplete tool 20,
20M t hat cahle foascavongorrdsponding nehtrod modote 40V pahith B antaingéd omthewsesondupport s

the pipe end E2. 20 Fjg.,8A to 8H show.s s of the ti ration
that t akec PRETREGRTEBS Remc hieRorHe it 20 e ongnmpie dMATERS 1 amp
structure &cefd @&nhbétinghrtBeiSistsfifa. préjletlponisl duhiaturd fewhRBORGNGRIRREC | Ng
part 2 is lowered fromthe surface, for exanple froma surface vessel. The

second conplees.iing shding nranper epepergice avithghe apardp prajecting fygmetstiyetuiy 42 & 25as
descri ped ve. Fiqg.. 8B t. F e ting part
2 hi v ot e eobistind ot heb O v R PER BB ET RIRCERRNGE' | 1D Pc
Y- conf i gursshomsumaingl ypdradd o0thsRpivarddy pilofetihg famestractatefag théaecstd Fi g. 8C
shows that nonent when the bail structure 5a bottons in the frame structure
4a and st afangeetmgmaltch isdorged Bspiverdil shwimentagaingtthe moyhyictue Bi VBtngoi nt
which is L t t t 14 Fig.
8 shows ¢ RoiP et SERGHAL By e ek @ihed PR RNE MepifReing, e
ranmp st r uchair gruétuan fia ofthe sertond lcbmdkcting part Breamss afentibiged, pelféraldg bsum fleces 6c¢.

This is also that sifuation when the.ing¢isions 2a e controlled jn and
over the pﬁ%&w aa?ﬁéﬁ%as repasioranged apdean %&%Vé’ﬁaﬂ’ ti§ wiacs efiergbtler

the connection is made up.

Fig. 7 shows the complete tool 20, 20M that carries along the second connecting part 2
which in turn supports the pipe end E,.

20
Fig. 8A to 8H show sequences of the mating operation that takes place between the
connecting parts 1, 2 and by use of the ramp structure 6 as assisting means. Fig. 8A
shows that the second connecting part 2 is lowered from the surface, for éxample from a
surface vessel. The second connecting part 2 is designed to land on the ramp structure 6

25  as described above.

Fig. 8B 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.

30
Fig. 8C shows that moment when the bail structure 5a bottoms in the frafne 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. 8E shows first internediate position before final connection is nade.
Now t he contact surfaces 2b stand resting agai nst the base surfaces 6e and
are prevewbDedild¢he stop edge 6d from rearward novenmenPCT/NO20NOIses 2a
are advanced to engagenent 10with the plate parts 6a and prevent tilting
notion as previously described. Fig. 8F shows the sanme situation for the
connecting device 10 as fig. 8E, but tHé& installation tool 20 is renoved
and recovered to the surface for later use. Wen the tool 20 is renoved, it

is the ed [ ey I L.ON. IO : ituation
that the- 2980 Rk BRGHGRbD R SeoIpl lthoci el FAMAREYE pled

connect i NGstafuire 8 ahy isrodamsllal intblyandnk bf thadihclined lsurfavet 66.thig)s.alsblteatcont act
surfaces 2b has started tqo clinb onto the ranp surf%ces 6b and tilt the
second pi patuaiien whenthancsonsis are gontplled pyard o5& the nlets PrEhoMetiderHe second
connec ingng;&¥§ &ﬁ@# I&%ﬁggmgated with the first connecting part 1 and
ready for actua fon of the ¢ anp connector 3 for final connection. The

not ches 2a have passed beyond the plate parts 6a and now renmain in the free

and are disen ed. After that final copnection is _.made, al t he cont act
25sur f ace lgb&g%@’ﬁ frtSte‘HteF‘inS%?ttel?QS‘lnﬁ eg’ﬁ"r ﬁﬁ@&gn%eﬁ.uorﬂﬁ}gf“?%@%&n Fre second
connect i NGPefcl sidfdesSs 38 §8nd oM NRiHBMR bald WefabésSsebmdlate prevEéd Bethet 0 be

understood that the above described solution is functioning as well on
f1 exi bl e piteeédgeedasom ndsirwardahoveTieat. diheinotched Pmare tadvancop tir engagemérd

a1 9 (8 Ber G mse el Hnky i e RE e erB 8, P T =

el ectric/optical connectors. 15 Wien it cones to the nodul ar construction,

this has its particular benefit if one |ook into the solution according to

previ ous| yFi showvesdhowamesfuatioPiar dig conppstingadevisa 1@ figo8Biwr the) n t hat

application_g th e | , r i t nce

imber 5, A e ARGk oTal o b RPHR syl Gy At e, Wl L HE03° o
20 is removed, it is the edge 6f that prevents forward motion.

15
Fig. 8G shows the situation that the second connecting part 2 has been pulled toward the
first connecting part 1 by means of the pull/push tool (not shown). The contact surfaces
2b has started to climb onto the ramp surfaces 6b and tilt the second pipe end E;
upwards.

20

Fig. 8H shows the situation when the second connecting part 2 is completely mated with
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

25  surfaces 2b are lifted from the ramp surfaces 6b. Thus the entire second connecting part

2 is 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
30 same way, but with more pipes in the pipe end E,, in addition to a connecting box

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



5 the guide neans also acts as a tool which is used on the first end of a
pi peline which is lowered froma surface vessel. Here, neither a lifting
frame norwe 20i1fi4B67g yoke is used, but a lifting neans i RCThNO20VOODIZH a
chain including a shackle in its upper end which is secured directly to
padeyes at the rear end of the guide neans (or the tool). Since this is a
tool, the sanme basic tool can be used il both ends of the pi pel i ne,

subsequent When dsemes thidginrodudaricongruction, this h%tt%mrﬁﬂdﬁfrheneﬁt if ope foolsl f or
| , t
o A LT L8l LIS AT SO =

with a firNO200MBBET Inthap@iplicdtion @ity tHeeoaeal rbe@hle anlows, theregdiveanged t hat
t he tool (20) can be brdwght to the surface again for reuse, characterized

in that tHhefeenge numby caledsa guide epny -1t is¢ havgever dorke padsrstoed tat di ng

t. k
(50, it cheEDRgfs G ENS 2R Wil s bicd (el SRTR4 9P pfindubich i RO Yo
10 one si tlnateradrfromaeuﬁmmwl%re methertd yitinp fewmmresor abetisggokeas ased, t he

pi pel i ne e and, Slt i on, r.i ppi ng ni snms are
el casabl enia TR HER AR fOpBIa A eRAT RIS F 5B 1oPPRHI ARG 30) - 2.
15The tool 5366 rdﬂb&ﬁ/ &)Cbaﬁé}@e's Ll t3ne r&ﬂ%ﬁé%? ﬁfe'gﬁf& théank féthé RR1ISIHRE ﬂ'ﬁgls
mechani snms (32, 33, 35) are rel easable fromthe pipeline end (E2)

oper at i o n 4dtopl, N@/sanmfbaamtm@ltqan &e meehio bogpgnds of dfearipding, subsepisntisb @omr: om
above. %fTW? t ool according to claiml1 or 2, characterized in that
each g# I pp TRY R HSN sm i ncl udes a paw (33) plvotable arranged to the
lifting frane (30) and that the paw (33) is influenced by said actuating
means (32) that acts against an inclined surface (34) of the pawl (33) in
order to cause said pivoting notion

15



254. The tool according to claiml1, 2 or 3, characterized in that the tool
(20) is assenbled of nodules including a central lifting frame nodul e
(30M, ormwocontwmad72nodul e (40M rel easable fromthe |if®PCogNd20ev®ossodul e
(30M form ng an extension of the lifting frame nodule (30M, and a lifting
yoke nmodul e (50M releasable fromthe Ijfting frame 30 nodul e (30M, which
lifting frame nodul e (30M |ncI udes sai @ gripping mechani sms (32, 33, 395).
17 5. The t 4, characterized in that the control
nodul e (40M is releasable fromthe lifting frame nodule (30M by neans of
qui ck rel ease neans, such as a hook (46), lock pin (41) or cotter pin. 5 6.
The tool atcording to claim4 or 5, characterized in that the Iifting yoke

nodul e (50M is. r easablefromthe i fti fra 30M rreans of
qui ck rel eAd olnfeale?e" erigg calteguatiyely Jaigr FYFFVBE%EBPEP(? mwl?ﬁj Wﬁ@g prOY dt ool
accordiNg LhabnPectihp ?gﬁ L(}%)'é{é?lﬁée@for 9&%@%& "cbﬂxﬁ:gtlbrpwitﬁ Alfirk®nhQ@ing!

designed to operate a devi ce, ~i ncl udi ng: first connecglng part
(1) retai npmg(la ohithsseaded, 0E1y sobrranged st thi tpell (Qﬁ)eqanjlﬁ\hnwght fd thst

connecti ng rt and first pjpeline,. ar esi ed t 0. be | owe
dopl oyed" o 2eHASET o SRAraPleRHAm Uil Tigp LoD mtiset o COMRLETT g par
( 121 I( E (i I) udggma (SO Eidinstgasqloy @rtﬁfh)g AnQ&&nSidn df detfANE BaMRIB0) dni@m t he pi pe
en
lifting yoke (50), which tool (20) includes gripping mechanisms (32, 33, 35) which, in
10 one situation, are actuatable to partly circumscribe and retain the pipeline end (E2), and,

in a second situation, the gripping mechanisms are releasable to release the pipeline end

(E2) from the lifting frame (30).

2.
15 The tool according to claim 1, characterized in that the gripping mechanisms (32, 33,
35) are releasable from the pipeline end (E;) by operation (by ROV) of actuating means

(32), preferably accessible from above.

3.

20  The tool according to claim 1 or 2, characterized in that each gripping mechanism
includes a pawl (33) pivotable arranged to the lifting frame (30) and that the pawl (33)
is influenced by said actuating means (32) that acts against an inclined surface (34) of

the pawl (33) in order to cause said pivoting motion.

25 4.
The tool according to claim 1, 2 or 3, characteriied in that the tool (20) is assembled
of modules including a central lifting frame module (30M), one control module (40M)
releasable from the lifting frame module (30M) forming an extension of the lifting
frame module (30M), and a lifting yoke module (50M) releasable from the lifting frame
30  module (30M), which lifting frame module (30M) includes said gripping mechanisms
(32, 33, 35).



a second subnersible connecting part (2) retaining a second end (E2) of a
second pi peline, which second connecting part (2) and second pipeline are
desi gned wo 2801/d3ss7kower ed from t he surface towards the PCTSN0O200M06356i NQ
part (1), and where the second connecting part (2) includes the control
nodul e (40M | ocated a distance apart fromthe pipe end (E2), and

a connector (3) arranged between the cdﬁhecting parts (1, 2) for final
connect i on>bet ween t he pi pe ends (El; E2). 25 8. The tool according to

claim?7, charaot &{?ggcg i(ﬁ)rblllélm, characterized ihgﬂat_ctﬁgt:ﬁ;rmol muie%?@nw of the

cooperates wth t ing structure (4) during [owering
second conrebmbabigfrparthe (if)ngdrongmedtls (210M) beowacs afaundatleasy pearts, 80h ( 2)

into coarse ajignmen f .the second pipe end (E2) in a direction towards
the first ﬁ%}éoog(r{gg)(’w@%éﬁ)f’ﬁﬁ?mfﬁ ‘first and second pipelines are
broughtsto align with each other on the sea bed, and 18 the first

connecting part (1) includes an adjacent ranp structure (6) ‘havi ng abut nent
surfaces afd gui di ng neans desi gned for engagenment with cooperating

surfaces ns op the.second. connecti.ng .paft, (2)..when,the cond
connect i ng?g%{g?’?%%?“ﬁ%g &&%ﬁb@ﬂr ?’é&lﬁﬁée’ﬁé lﬁ?ﬁ%&tﬁsﬁﬁ%&"#‘ﬁ&w&iﬁ (1) to
fine ali gnmem) i9teléReblpifife ®BdUF i frhime EOIuIeI30N By hitdhs aCqREldiel@sd 0 cl aim
8, characterized in that the adjacent ranp structure (6) Is physically
separ at ed Meads syl afjaleck pibneetardy-part (1) such that the second
connecfd' ng 10 part (2) can be parked on the ranp structure (6) subsequent
to a disconnecting operation between the connecting parts (1, 2), wherein

the struct@re that the first connecting part (1) is a part of can be
retrieved to the surface as required, while the or, the %t her .conpecti ng
y

parts (2) FThererhagsardiegtoamy b dhredrimpd -¢.aharagteriead indhat s ool it ¢rsievedped.
to operate a connecting device, including:
a first connecting part (1) retaining a first end (E;) of a first pipeline,

15  which first connecting part (1) and first pipeline are designed to be lowered and
deployed on the seabed in beforehand, and where the first connecting part (1) includes a
control structure (4) located a distance apart from the pipe end (E),

a second submersible connecting part (2) retaining a second end (E;) of a
second pipeline, which second connecting part (2) and second pipeline are designed to

20  be lowered from the surface towards the first connecting part (1), and where the second -
connecting part (2) includes the control module (40M) located a distance apart from the
pipe end (E;), and

a connector (3) arranged between the connecting parts (1, 2) for final
connection between the pipe ends (E;; Ey).

25
8.

The tool according to claim 7, characterized in that
the control module (40M) cooperates with the guiding structure (4) during
lowering motion of the second connecting part (2) and pivots the second connecting part

30  (2) into coarse alignment of the second pipe end (E;) 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



1510. The tool according to claim8 or 9, characterized in that the guiding
means of the ranp structure (6) includes a projecting plate part (6a), and
t he coopewatong4s@ans of the second connecting part (2) PCRANOI®/@NS6NCI SioN
(2a), where the projecting plate part (6a) and said incision (2a) comnes
into engagenent with each other when thfx[ pi pe ends (El, 20 E2) approach
each other and then prfevent possi ble ti1%ing notion of the second

connecting part (2) thefirst epppeqtigg pat & Loipgludes anqadggcgntramp srugfure) @) having
charact eri zgfmeft dub@testdng gawiﬁé:&eéns%igﬁg@ﬁ)r ¢h arg%aeﬁmitﬁ @(@eﬁ}tﬁgct ure (6)
(6h) rfaces

i ncludes ranmp |i ke surfaces that the coopeérating su 2b) of the
second consetcengndoaedns (0B)thasscordjeomsttingyradt @hehepthesectes! donnectiak ipgrinent

bet ween t he, pi ends (El, E2) when the secopnd connectin rt. (2).is
advanced t@ésr %Eva’il‘f‘f: t’f’\g"?"éjﬁ el emnAg! éqa{t(?%o_ fg@o"’?@.m‘?ﬂ Ofﬁg%l’lpgfé%sr ding to
any of gheqlglym7 to 11, characterized in that the guiding structure (4)
i's an upwar fy projecting frame structure (4a) which is able to receive the
correspondi ng control nodule (40M arranged on the second connecting part
(2). 19 13. The tool according to claim 12, characterized in that the
control nodule (40M of the second connecting part (2) includes a

proj ect i ngTh&idol &cbhﬂiﬁ%fo&:liiﬁﬁi), chPdcterizedan thad the alljaGenP Ragestrichurd (?I ik di ng
manner, cooperates with the upwardly projecting frane structure (4a) of the
first conne®fsiGally separated fromghefijih epnnepndpart (19 suaicthafrthe s&wand rennesiing et el y

i ntrodyced.i I ' ) dly
proj ooty ngP ¥ s pe HEkEAOR ifmBITAT: @) BRER B biiklshnldtis SBURE Y
until abut baneemiliclconfeting partstly R twheeif the,straetuck thatake @l sorektingparair e t hen
coarsely alig%ned re}ative to each oth?r. 10 14. X

(1)1s a part of can be retrieved to the surface as required, while the or the other

connecting parts (2) remain parked in respective ramp structures (6) on the seabed.

15 10.
The tool according to claim 8 or 9, characterized in that the guiding means of the
ramp structure (6) includes a projecting plate part (6a), and the cooperating means of the
second connecting part (2) include an incision (2a), where the projecting plate part (6a)
and said incision (2a) comes into engagement with each other when the pipe ends (E;,
20 Ey) approach each other and then prevent possible tilting motion of the second

connecting part (2).

11.

The tool according to claim 8, 9 or 10, characterized in that the abutment surfaces of
25  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).

30 12.
The tool according to any of the claim 7 to 11, characterized in that the guiding
structure (4) is an upwardly projecting frame structure (4a) which is able to receive the

corresponding control module (40M) arranged on the second connecting part (2).



The tool according to any of the clains 7 to 13, characterized in that the
first connecting part (1) includes at |east one control pin (la) and the
second compeeoti/mage7part (2) correspondingly includes at Ipeasto2aicmoiser at i ng
femal e part (2c), which together 15constitutes further guiding neans. 15.

The tool according to any of the clains, 7 to 14, characterized in that the

connector (3) constitutes an integrated“%art of the connecting device (10),

where the 20 connector (3) is secured onto the second connecting part (2)
and the seg¢pnd connecting part (2) is di spl aceable in a direction towards
and away fromthe first connecting part (1), where the pipe ends (El, E)
t hus are pohé¢ toobamdrdied tr daifri Hjlcharavherizeddn thdt théeorprod emodnky40M) hited
connect or ge%z)hd gOSnnecting part (2) includes a projecting bail structure (5a) that, in an initial
5  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 completely introduced
1into 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,) are then coarsely aligned relative to each other.
10
14.
The tool according to any of the claims 7 to 13, characterized in that the
first connecting part (1) includes at least one control pin (1a) and the second connecting
part (2) correspondingly includes at least a cooperating female part (2c), which together

15  constitutes further guiding means.

15.
The tool according to any of the claims 7 to 14, characterized in that the
connector (3) constitutes an integrated part of the connecting device (10), where the

20 connector (3) is secured onto the second connecting part (2) and the second connecting
part (2) is displaceable in a direction towards and éway 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).

25



