| MARI NE PI PELAYI NG SYSTEM AND METHOD FOR | NSTALLI NG AN OFFSHORE PI PELI NE
THAT | NCLUDES ONE OR MORE ACCESSORI ES The present invention relates to the
underwat er | aying of offshore pipelines. Morre specifically, the subject of
the invention relates to a nmarine pipeliaying system and net hod for
installing an offshore 5 pipeline that includes one or nore accessories.
Subsea pi pelines have nost often been laid on the ocean floor by connection
or welding on the deck of a barge, lowering off the back of barge, and then
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previ ously |launched pipeline in an assenbly line, conmonly including one or

15 nore wel ding station, which assenbly line is arranged in a horizontal or
near horizontal position on a pipelaying vessel, such as a lay barge. The

pi peline then, QUEXes; et theStetd & hbey rzsggtef’\’il%llg}ihgeo@io(}fglfxorae ramp or

stinger, angles down toward the seabed, and curves back to horizontal and
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pi pel aying vessel to the seabed is in the formof a long "S'. The S-lay 25

technique_is nostly used in conbination with relatively shallow water
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A commonly known technique is referred to as the S-lay technique. In
the S-lay technique, pipe sections are added to the previously
launched pipeline in an assembly line, commonly including one or

15 more welding station, which assembly line is arranged in a
horizontal or near horizontal position on a pipelaying vessel, such
as a lay barge. The pipeline then curves over the stern of the barge
with the aid of a ramp or stinger, angles down toward the seabed,
and curves back to horizontal and lays on the seabed. The launching

20 of the pipeline is controlled by one or more pipeline tensioners,
commonly positioned at the end of the assembly line and upstream of
the stinger. These tensioners are capable of holding the previously
launched pipeline. The profile of the pipeline from the pipelaying
vessel to the seabed is in the form of a long "S". The S-lay

25 technique is mostly used in combination with relatively shallow

water depths.

Alternatively, a vertical or near vertical laying techniques have
been developed, primarily for deepwater offshore pipelaying, in

30 particular the J-lay technique. J-lay pipelaying is conducted from a
vessel having a tower mounted on the vessel. In a known arrangement

individual pipe secticns are loaded into the tower with a pipe



| oader and then positioned above the upper end of the previously |aunched
pi peline. A welding station is commonly present to perform welding
operations in order to connect a pipe section (or a subassenbly of pipe
sections) to the previously |aunched pipeline. 5 In the tower, conmonly
bel ow the wel ding station, a clanp is rovi ded for hol ding and supporting
the wei ghtoafert RBA Jrheyi BRS} §ionedurkared the palPeReenMatethaadiivague He pi pel i ne

and its nempenaddetbeldnpe S6&IHORE Hradl 6n | BWRERALA N Q¥EheAthits éatmnand then
clanp is again engaged with the p <Pel i ne near .the upper end thereof. These

10 steps 4T EPEpRRTET 1885t He AFEEEETC FBURECT &r RAPY 56 L ARr By 2effect | ayi ng
of the pi pahdszembny tdte pbpé t @urabnsheaosene pmelbmuychedncrpeqn@llbamrfeol | ows a
traj ector as shape of " J" not. normal ly be
vertical i?% @?%?or,’ q r%%%é’flﬂ‘ésﬁha?nwﬁﬁg g s&\f’fhona Roft¥Bnht8l conponent to
be abl e tprednkdofon hl@lbemllangl bopmes ity the whegipi pel the ;a&vubuﬂsy t ouchi ng
e seabeds ddneliSo Al S0 nkNONLLOEIRIGY e AIcREs 5L O30, L &Rl OLaddcPe

| ayi ng" For 1 aylng an o e pi i ne 'S nmet e pipeline
to be | ai dips seahidrac) upred aveged oritionabushiseagrme emdpbbhenl CdfamPhJeS 20

pi pel ayi ngg¥£seRbaddd @i tR SOLEpE AGId hgxrami LB&& %%okﬁgrémt OrResd arge
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branches, inline SLED assenblies, inline manifolds, pipe valves, tee

assenblies with their supporting structures and nud- nats.
It is also known to employ a "pipe storage reel" or “reel laying”

method for laying an offshore pipeline. In this method the pipeline
to be laid is manufactured in a continuous length on board of the
20 pipelaying vessel or at a shore facility and then spooled onto a
large spool. During the pipelaying process the pipeline is commonly
straightened and passed over an (inclined) ramp or a tower.
Tensioners and/or clamps are used for holding the previously
launched pipeline. This method is mostly used with pipelines of

25 limited diameter.

In most offshore pipelines to be laid on the seabed there is a need
to install modules (accessories) on the ends of the pipeline and/or
at one or multiple spaced intermediate locations along the pipeline.
30 These modules are usually quite large and heavy and are commonly
designed to be welded onto the pipeline. Examples of such modules
are initiation fittings, pipeline end terminations (PLET), branches,
inline SLED assemblies, inline manifolds, pipe valves, tee
assemblies with their supporting structures and mud-mats.
35
Such pipeline accessories should often be welded inline with the

pipeline. Often the accessory has pipeline connection parts at



35 Such pipeline accessories should often be welded inline with the

pi peline. Oten the accessory has pipeline connection parts at 3 opposed
ends thereof to connect the pipeline to those pipeline connection parts. It
i s however also known to have a pipeline accessory which is to be nounted,
nostly by welding or using bolts, extérnally on the pipeline. 5 Various
prior art oppbisd ends direrknbvire tconnethtthanpiredéssoty @osehpipegideof a
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as "hang- ekferfehagpon e phigdMines adapted to support the weight of the
| aunched pi peline which is suspended fromsaid clanp. Furthernore, this

known §ystem conprises a ranp, here having variable inclination, with a
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pi pel i ne. The appar at us includes a tower and a hang-off clamp for
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anocther. The area in between the tensioner and the clamp can be used
to install accessories into the pipeline. The clamp is capable of
translating horizontally - while the launched pipeline is suspended
therefrom - from the pipeline feeding position to the accessory
20 connection position. Means are provided for lowering the pipeline

and accessory connected thereto past the clamp.

In US 2002/0159839 a pipelaying method and apparatus are described
for near vertical laying of an offshore pipeline. The apparatus

25 includes a tower and a hang-off clamp for suspending the launched
pipeline. It is described that after the accessory has been welded
to the pipeline in the tower, the clamp with the launched pipeline
still suspended from the clamp and the accessory welded on top of
the pipeline is moved generally horizontally to a position out of

30 the tower. The accessory and launched pipeline are then connected to
a hoisting cable of a crane mounted on the vessel. The weight of the
launched pipeline and accessory is then transferred to the crane,
whereafter the clamp is released from the pipeline. Hereafter, the
clamp is displaced back in the tower and the crane then lowers the

35 accessory and the launched pipeline connected thereto over
predetermined height, essentially to below the tower. With the aid

of the crane and the hoisting cable the accessory and the launched



a hoisting cable of a crane nounted on the vessel. The wei ght of the

| aunched pipeline and accessory is then transferred to the crane,

whereafter the clanp is released fromthe pipeline. Hereafter, the clanp is
di spl aced back in the tower and the crgne then |lowers the 35 accessory and

t he | aunched pi peline connected thereto over predeterm ned hei ght,
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inserting an accessory into or at the end of a pipeline while |aying an

of fshore Eigeline are unsatisfactory. The object of this invention is to
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| aunched pi peline, noving an accessory into the firing line to a position
above the cl anping device, connecting the accessory to the pipeline above
the clanplhy WEFFE et WIich etk byi ﬁe“l‘qgtﬁ‘@di Ehérgtayl e ag| PRge 25 devi ce,
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thereto t?né%é%%%%to$gf% kggﬁ%éq%%ﬁéiigis the steps of:
15 - providing a vessel
- launching the pipeline in a firing line from the vessel in
the direction of the seabed
- engaging the pipeline with a clamping device that is
connected to the vessel and adapted to support the weight
20 of the previously launched pipeline,
- moving an accessory into the firing line to a position
above the clamping device,
- connecting the accessory to the pipeline above the
clamping device while the pipeline is held by the clamping
25 device,
- releasably securing the accessory and the launched
pipeline connected thereto to a controlled load hoisting
device,
- transferring the weight of the accessory and the launched
30 pipeline connected thereto from the clamping device to the
controlled load hoisting device while the accessory and
the launched pipeline connected thereto remain in the
firing line,
- removing the clahping device from the pipeline,

35 - moving the clamping device out of the firing line,



device, transferring the weight of the accessory and the |aunched 30

pi pel i ne connected thereto fromthe clanping device to the controlled |oad
hoi sting device while the accessory and the |aunched pipeline connected
thereto remain in the firing line, renoving the clanping device fromthe
pi peline, 35 - noving the clanping devi‘ce out of the firing line, |owering
t he accessory -and tlheetiignchedaquepebineancionhectecichtdierigleqiad aiginkbesd i ri ng
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whi ch system conpri ses: vessel i peline | aunch device for |aunching the
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and adapted to support the weight of the previously |aunched pipeline,

whi ch cl anpi ng device can engage the pipeline, 25 - accessory displ acenent
means for ConnArgg therdeseastortgchpiques an advantage is that no undesirable

tensions are introduced into the launched pipeline during these
procedures.
15
The object is also achieved by a system according to the invention,
which system comprises:
- a vessel
- a pipeline launch device for launching the pipeline in a
20 firing line from the vessel in the direction of the seabed
- a clamping device that is connected directly or indirectly
to the vessel and adapted to support the weight of the
previously launched pipeline, which clamping device can
engage the pipeline,
25 - accessory displacement means for moving the accessory into
the firing line to a position above the clamping device,
- accessory connecting means for connecting the accessory to
the pipeline while the pipeline is in the ciamping device,
- a controlled load hoisting device that can releasably be
30 secured to the accessory and the launched pipeline
connected thereto and can lower the accessory and the

launched pipeline connected thereto.

As will be shown in more detail the inventive technique can be
35 employed in combination will all sorts of offshore pipelaying

techniques, such as J-lay, Reel lay and S-lay.



the firing line to a position above the cl anpi ng device, accessory
connecting neans for connecting the accessory to the pipeline while the
pipeline is in the clanping device, a controlled |oad hoisting device that
can rel easably be 30 secured to the ac%essory and the | aunched pipeline
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moveable parts of the clamp which engage of the pipeline are moved
to a remote position, whereas a base structure of the clamp remains
stationary. Clamping devices wherein both the base structure of the
clamp is moveable as well as moveable pipeline engaging clamp parts

20 are of course also possible.

For instance the inactive position of the clamping device or parts
thereof is such that an effective opening for the passage of an
accessory is provided having dimensions of at least 1 x 1 metre,

25 preferably at least 1.5 x 1.5 metre, more preferably at least 1.5 x

3 metre.

The clamping device can be all sorts of designs. The design could be
based on existing clamp designs for supporting the weight of the

30 previously launched pipeline, which clamps are now to be made
moveable as mentioned above. It could be of the type engaging
beneath a formation, such as a collar or end fitting, on the
pipeline as is known in J-lay. It could also be of the type engaging
on the pipeline with friction. The friction surfaces of the clamp

35 can be of stationary design, but it could also be of a movable
design, commonly referred to as a tensioner having continuous belts

with friction pads, engaging on the pipeline.



25 preferably at least 1.5 x 1.5 netre, nore preferably at least 1.5 x 3
nmetre. The cl anping device can be all sorts of designs. The design could be
based on existing clanp designs for supporting the weight of the 30
previously |aunched pipeline, which clamps are now to be nade noveable as
menti oned above. It could be of the type engaging beneath a formation, such
as a collar or end fitting, on the pipeline as is known in J-lay. It could
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| aying system in particular a J-lay system generally conprises a tower,
nmounted on the vessel. The tower can have a fixed orientation, but it is
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The tower has an elongated structure which extends in the direction

of the firing line, in particular in the direction of the upper end

of the firing line. The firing line can extend through the structure
20 of the tower, but it is also possible that the tower structure is

essentially adjacent and parallel to the firing line.

A J-lay system generally comprises a hang-off clamp for holding and
supporting the weight of the previously launched pipeline that

25 extends downwardly towards the seabed. The hang-off clamp is
connected to the vessel, either directly or via the tower structure,
and engages the pipeline. Commonly the hang-off clamp is arranged in
the lower part of the tower. Preferably, the clamping device can be
actuated hydraulically. A stinger can be provided at the lower end

30 of the tower, e.g. extending to below the water surface. Such a

stinger is commonly provided for guiding the pipeline.

Generally, pipe sections are loaded one by one in the tower and
fastened to the upper end of the launched pipeline by welding or

35 through other (mechanical) connection arrangements.



supporting the weight of the previously | aunched pipeline that 25 extends
downwardly towards the seabed. The hang-off clanp is connected to the
vessel, either directly or via the tower structure, and engages the

pi peline. Commonly the hang-off clanp is arranged in the |ower part of the
tower. Preferably, the clanping device can be actuated hydraulically. A
stinger can qulad;videﬁi-law $ Yre- emowempEive s 39 tofrizhetaloweddirg gtaexerersdi ng to
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through othete{aMGhashGalsk s CONREt hoFe %rehen&eem%naed B sthAggenetal , a S-lay
system conprises a horizontal welding station(s) section to whi ch pi pe
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a stinger. The tensi oners hold the pipeline and support the weight of the
previ ouslgf Fatiifc gd pi pel i ne which passes along the stinger towards the
seabed. A reel-lay systemconprises a ranp or a tower, to which a hang-off
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to have an uppen.80d, ahrwest hepﬂa%gu&fyf wel W 0% paiPald 8am Afy 1 dbheo ast
tensi oner. The accessory can then be brought into the firing I'ine and

fitted tot88i ¥Upper end, while the pipeline is suspended fromsaid
hang-of f clanp of |ast tensioner. Then the weight is transferred to the
controlled | oad hoisti g% devi ce and the 20 cl anp, tensioner, or rel evant

parts theM88F, Usnd foleddYolf BT hbeRIFIUP nths 8P EFhPEBS 55 CERPpassage
of thesacenessowcy hake @anpaksocehie abové sagedatiratf ft brarac eesspstreat o0t fitt ed
and Servethe last tensioner. The accessory can then be brought into the
firing line and fitted to said upper end, while the pipeline is
suspended from said hang-off clamp of last tensioner. Then the
weight is transferred to the controlled load hoisting device and the
20 clamp, tensioner, or relevant parts thereof, are moved out of the

way in order to allow for the passage of the accessory.

It can also be envisaged that the accessory is not fitted and serve
as an intermediate or end part of the pipeline itself, but that the

25 accessory is only externally fitted onto the pipeline. For example a
mud-mat is provided externally on a particular location of the
pipeline. The technique according to the invention is also
advantageous for these situations. This situation can easily be
envisaged in reel-lay systems, where the pipeline to be launched is

30 essentially continuous. However, in J-lay and S-lay techniques, the
pipeline can also be extending above or upstream of the hang-off
clamp or last tensioner, e.g. as new pipe sections have already
been welded to the launched pipeline. After engaging the pipeline,
it is possible to move an accessory into the firing line to a

35 position above or upstream of the clamping device, according to the
invention, which accessory is then connected to the pipeline

essentially without interrupting the pipeline.



as an internmediate or end part of the pipeline itself, but that the 25
accessory is only externally fitted onto the pipeline. For exanple a nud-nat
is provided externally on a particular location of the pipeline. The

techni que according to the invention is, also advantageous for these
situations. This situation can easily be envisaged in reel-lay systens,
where the pipeline to be launched is 30 essentially continuous. However, in

J-lay and Aﬁtb@a/attl%wlm%%boahﬁentpb@eéﬂéﬁ%nga&laﬂesQe%l%eeem hg above or
upstream of the hang- of clanp or last tensioner, e.g. as new pipe sections

have al r eddy1s¥iseh %?%Fédl £het Qf@lltéﬁ?lcq?@dep\”b"elqlﬁ@plwtdél‘“%?lg‘a?glchﬁa{%e

pi peline, pyl int&rrPSshdlet 9%m\€eleane ag:cessasé/ ﬁe@lOlé}thghﬁidﬂ@ I Eﬁ@ to a 35
pOSItI n anove. or treamo the cl a evi ce accordi n t t he

P ent Pon i ur ZBERALERRE st ol enlat e RS PR fele h e 1
wi t hout i ntherr upt ipdgelive papebd nat Sbowd tree natampehy davierbosewmrnngoft t he
Iventi ve RS NIINEFAhNe PV AR9ed NBLELD LD PO R APQKE: LliE

cl anpi ng device 1s cleared y 1nterrupting e pipeline, e.g.
| ay t echniafughe Fi@ebind atipengtimeskani embeaav beeuset anst @ﬁga@@ tthe pi peline

and hol d iJes80; di@teldi&s)PLRSLL NG Qégeé%%r?u&aral%%\/gd&&? ol @HP'ﬂ%e‘i'%\{é Cé,

severing it into two sectlons This enables the clanp to hold the | ower
sectidqd of the pipeline (i.e. the section below the cut and between the

vessel andrnseabad)sowhi i £ pBracpassabYefantheraddedi i@ itike PbRElbBEionl0 The
accessory is preferably noved into the firing line to a position above the

cl anpi ng” VR M5y CARBRT Yo G VTS PV aB eTRSTO  HediiPl 29 AR N 8883 urY*edi spl acenent
means can Joﬁésﬁd(r@lTﬁEEphﬁ:e@eﬁtaﬁ@nsec@n f&rdez&nplréouetecbr@hanee@f bh@ecmessel
or a crane oy nted in t{l%hl unch 15 devic o8 9 the towe

&

Al ternati vé’lui}, e 28F spl a rre hs® CrSnﬁrTosuél ral Ithﬁoﬁhﬁf c}aga??l er for
t he addess@vycee.egg. tgnttrbansbmze Afl herrmgdes s \thappi spdiavetehty feenszont al |y

between a foLAGe POSIT QN8R NGl #4191 N essory, e.g. to translate
the accessory approximately horizontally between a storage position

and the firing line.

20Q In cases where the firing line is located in a tower structure it
can be envisaged that an accessory is introduced into the tower
structure, e.g. sideways, to connect the accessory to the pipeline
within the tower. Another option, e.g. for large accessories, will
be to move, in particular pivot, the tower away from the firing

25 line, while the clamp with the launched pipeline held thereby remain
essentially stationary, so that the pipeline maintain its position
in the firing line. With the tower moved out of the firing line, it
is possible to introduce the large accessory in the firing line for
example by a crane, which lowers the accessory from above onto the

30 upper end of the pipeline which is now no longer “covered” by the

tower structure.

In the above example, as well as in other embodiments, moving the
clamping device to its inactive or remote position might no be

35 sufficient to allow for the supply of the accessory to its
connecting position and/or the lowering of the pipeline with the

accessory fitted thereon. It might be necessary to remove other



20 In cases where the firing line is located in a tower structure it can be
envi saged that an accessory is introduced into the tower structure, e.g.
si deways, to connect the accessory to the pipeline wthin the tower.

Anot her option, e.g. for large accessonrjes, will be to nove, in particular
pivot, the tower away fromthe firing %5 line, while the clanp with the

| aunched FiLpeETiPeChettP PHeredY. NGemisPm éEeBMthealfE§ing direnatyF® & that the
pi pel i ne rRLAiRl BthtforRQSkbt 0ftatiiBné hedhtEhdiG thitNens Witihet ke dooner noved out
of the firing. line, it 1is possible to introduce the |arge accessory in the
firing Iir‘i’é?r?b’}g Sgﬁ'émse By“a crane, which |owers the accessory from above
onto the 30 upper end of the pipeline which is now no | onger "covered" by

the tguer, SHLUGHYL €] DLE AROYE EXAMRLE) @5 HE!LsAs kD Of ehqegpodi ment s,
movi ng "t he” "cl'anpi hg devi cé 101 t§ Tnactive or renote posi t1on mg%t no be
35 suffi cirdhernasigkl vwrfeghanheals gpphgctghgt hearngecessorserey thrsadconnect i ng

position andioryithe, loweringsaf the pipeline with the accessory fitted
thereon. It mght be necessary to renove other 10 elenents of the

pi pel aying systemfromthe firing line, such as welding stations, NDT

stations, 1goghd NGvsheiveORSchhidiR- WRe tQVeS sor Vi e StadbhtR&S pikCind
Preferably, the accessory is connected to th{ pi gel i ne 3% wel di ng.

Al 't er ndt i VEPHECTREC HARTTE 2EBnHeCer AR hEaRETe R 5g. 2 sErBwCthf@ad2%connect i ons,
can be usedistind khevidw.emhiveorttaohnedueatihieo axcessadswi cendotgre skaumnched

pi peline .10 connected thereto are. releasably secured.to a controlled |oad
ot sti ng deVPEey TRETHU B | S okt o eTry doui vr dsaprELEe Eer Fg
mechani smcon¢ower thémetaccessory and the | aunched pipeline connected
thereto. 15 Laybarges are conmonly provided with an abandonnent and recovery
i ne (A&R) sgstem for the pipeline, conprising an A&R wi nch and an A&R

cabl e 15ThilgyBgyrtesmearryecnse P ey ided otittPod? epapdagidi i ngpcovery

line (A&R) system for the pipeline, comprising an A&R winch and an
A&R cable. This system can be uses as a controlled load hoisting
device. Alternatively, a crane, mounted on the vessel, e.g. on the
deck or in the tower or ramp, can be used as a controlled hoisting
20 device. Possibly the same crane acting as accessory displacement

means can also act as a load hoisting device.

In systems provided with a tower, this tower can be provided with a
pipeline hoist cable suspended from the tower. This pipeline hoist
25 cable can be releasably secured to the accessory and act as a

controlled load hoisting device according to the invention.

In particular reel-lay and S-lay systems can be provided with a pipe
tensioner, positioned in the firing line above the clamping device,
30 seen in the direction of pipeline supply, and above the intended
place for mounting the accessory to the pipeline. This tensioner can
alsoc act as a controlled load hoisting device. In this embodiment
the clamping device can also be designed in the manner of a
tensioner.
35
With the accessory connected to the launched pipeline and the

controlled load hoisting device secured to it, the weight of the



device. Alternatively, a crane, nounted on the vessel, e.g. on the deck or
in the tower or ranp, can be used as a controlled hoisting 20 device.

Possi bly the sanme crane acting as accessory di splacenent neans can al so act
as a |l oad hoisting device. In systens pfovided with a tower, this tower can
be provided with a i.pel Lne hoist.cable suspended_fromthe tower. This

pi pel i ne ﬁgfgisor%a%(gb’i%ée g%ﬁn%eedrgf‘%%lslé’ﬁl S e&ﬁ?gdtrfeorettﬂel%ctcreaggg?ﬁ/reéjnd act
as a cont fgbhethe gdanhoigstiengradewi tke avooralivgl toad helisnveptdeoncel n

parti cul arﬁeggﬂfe!ra}{h@rgaﬁﬁa@é/ d%\(ﬁ'&:gm[ss %Qeﬁfad%’&iow:gx(?CjCh\é‘ Ebpé?iipl'e_pgnd

tensioner, positioned in the firing line above the clanpling device, 30 seen
in the di PeEed ortoPt pilifelfii Aens Uppry, Pratgrabbie thReclatrandedepicaces f or

nmount i B tdRe; LLe805Yoti@et BE dYeRehy N&r Th SsilRAS, ONQIMGAD rAISenact as a
controll ed | oad hoi st ngc device. In_this enbodinent the clanping device can

al so be d&PghE 2Rt He REANETYrdal T EF onde 1188 it B PRefYdEEssory
connect ed embodfienkauttchedapbd P} meanand-ct henowaniteoh @ bogsh vl sting device
secured tqg it, t wei ght of the 11  accessory and_the | aunched pipeline
connect ed etsﬁ%l’r’tejtaroﬁyspet&aeﬁlgf%\“raerd toy F%emftlﬁén%llér?ﬁi' g’ daélviagge’frba%tlﬁg Eont roll ed
| oad hoi storafedsd eebodideneaftrer clhepiclsanpvive dewnsktes dpsesrgagetyfromthe
Pi pel e 306, odPYRE BUL T 11NE Jlar b NflrldeBE0SLELAT BB o L) £1:20BLOG, devi ce
is 5 designed to prOV|dé an opening for the sideways renmoval fromthe

pi pel i ne &/ddli flitkenatigivdyedtia Grrthinprpenrs mee Fatatgsr evey rigd™ ehdodi nent,
t he cl anpifmg;peanseare renoved fromthe pipeline essentially perpendicul ar
to the firing line. In an alternative preferred enbodi nent, the clanping
device translates horizontally 10 between the firing line and a renote

posi tion, shBEe@icafPy L AR @86t ¥ollkdi LloadAhbestialy el yce tib@ees amai Ng neans are

rotated auay (1O Lhe ol LLO%NLD S 1SR S LS RONLI L ! 02

firing line.

When an abandonment and recovery system is used as a controlled load

hoisting device, the A&R cable is long enocugh to lower the accessory
20 and the launched pipeline to the seabed. This is for example

advantageous when the accessory is a pipe line end termination

(PLET) .

If continuation of the pipeline is desired after the introduction of
25 the accessory, the upper part of the accessory can preferably be
engaged by the clamping device. In that case the controlled hoisting
device lowers the accessory and the launched pipeline connected
thereto until the upper part of the accessory can be engaged by the
clamping device, after which the clamping device is moved back into
30 the firing line and clamps the upper part of the accessory. The
weight of the accessory and the launched pipeline can be transferred
back to the clamping device while the accessory and the launched
pipeline connected thereto remain in the firing line. Hereafter, the
controlled load hoisting device can be disconnected from the upper

35 part of the accessory.



15 accessory and the | aunched pipeline connected thereto along the firing
| ine. When an abandonnent and recovery systemis used as a controlled | oad
hoi sting device, the A&R cable is |long enough to | ower the accessory 20 and
the launched pipeline to the seabed. This is for exanpl e advantageous when
t he accessory is a Pipe line end termination (PLET). If continuation of the
pi pel i ne PSTHEHLER Wf (TEF EPREY REFbAICENBMITeSSOLY 4P NAE RS $HPFIE Y upper

part of thgeaciIcRssng YdtaBe praf @habl yae aefgrgedcbiord helclspbAgedtiadd ce. I n
that case the controll edngi sti.n device, |l owers the acces or}éﬁand t he

| aunched pPpel§ AECEHHHECPEEST H@gﬁf%PqJnFFfstqﬁ?euﬁ?ﬁﬁlﬂBaan ¢ PRRVHECessory
can be engagerck hyiet herrodhanpem@rdene ceceasdeyr inhtled flikengl Bimel ng device is
noved pack.into.30 the.firing line and cla t.h er part of the
rocesstry Hifuatifelins biRE oseBfeli CLRPNEL R IR EsEH el b, be
transf errgde daekstoy tive il BmpifigiveVviice - wii lis eheo avsessby yroandotive

| aunched B j ect t her Lo i h o 1 | ne after,
the cont rcglhlp%d4 ng}g%i g%?%lg“%év?%ceh%gg%% 'd?g%oﬁln%dgtlggg?%a{on% Fﬂ&e_?%e%per 35
part of th&eaerédsorgnered Atq éPRakiRAEIYe- t he upper part of the accessory
cannot by engaged by the clanmping device. In that case, a pipe section wll
be connected to the accessory before lLowering. This pipe section can be
provi d8d TREfRFE M hel TYTTFOAUCHION DI e PHA I BRE s BF SR 55T PREA ¥ MAB Iine or 5
al ternati vekyrdrie pbpehesectuods,i sSncaimdct ed to the accessory while the
accessory is in the firing line. It is also possible to provide collars
with the pipeline. In that case, the clanping neans engages the collar
connect ed ftigs tlre 1pi pedvw Rered-1Ryeppresent inghadatt om winl Whibeh expl ai ned in

greater detal’.uiddo [ el LraREEal Q! Necd I9Ur €8y I MNlichiaobh: Il 0 show a

reel -lay pipeline ins ation in Ich an accessory Is 1ntroduced with the
aid ofSan abantdetrveny axikle by a method according to the invention,

figs. 2a and 2b show a J-lay pipeline installation in which an
accessory 1s introduced and lowered with the aid of a pipeline
hoist cable suspended from the top of the tower,
fig. 3 shows part of a reel-lay pipeline installation in which an
20 accessory is introduced and lowered with the aid of a tensioner
and a pipeline,
fig. 4 shows a J-lay pipeline installation in which an accessory is
introduced and lowered with the aid of a crane,
figs. 5a and 5b show an example of a clamping device, removable from
25 the firing line,
figs 6a, 6b and 7 show and alternative example of a clamping device,
removable from the firing line,
figs 8, 9 and 10 show a S-lay pipeline installation in which an
accessory is introduced and lowered with the aid of a crane,
30 figs. 11, 12 and 13 show a preferred embodiment of a pipe lauch

device of the present invention.

Figs. la-g show schematically a preferred marine pipelaying method
35 for installing an offshore pipeline that includes an accessory

according the invention.



15 recovery cable by a nethod according to the invention, figs. 2a and 2b
show a J-lay pipeline installation in which an accessory is introduced and
| owered with the aid of a pipeline hoist cable suspended fromthe top of
the tower, fig. 3 shows part of a reel-kay pipeline installation in which an
20 accessory js introduced and lowered with the aid of a tensioner. and a
pi pel i ne, TP §:9% SRS KT8 RE Fi pEPIHEYI FRISHY At F O OM whikeh VERSHe dessory
is i Int ro]glac}acﬁvaaédlmdr adtowdh et hﬁhi&{hdt]?xfleza SCfian@Onrfe}cgéd ﬁarloaaﬂlﬁ;loShOW an
exanpl e of _ a cl anpi vice, r vable from 25 the firing.lin i gs 6a,
b ahd' 7 SRBWEE et 2 RAPPE B AR Tor B rafar o dduy B PB b abl'e from
the firingitemexiki gehe8,indl gm0 showeat&edmap ps pediuseabhstaaldl adn dr i n
whi ch %n m%qz;g@a%%g?ybi scoin%gplqt&rc%gmapd | owered with the aid of a crane, 30
1, and 13 % )

figs. how a preferred enbodi nent of a pipe |auch device of
the present invention. Figs. la-g show schematically a preferred marine

pi pel ayi ngegRtNRA 3% 4 @hel ASER! ki qui%@l@iflé shQue RiREl kng, thakri ficldides an
accessory according the invention. 1 In figs, la-qg a_stern of a floating
vessel 2 PSreHEWS. 1 THRUPESLe| WIH chj g 51esy Foletl ifiet AR RlGReE S, TXRfi h tower 6

i s connecisedrffevetal | prcitOsnéie neesselo 2nbyrivinge) pad t4 xcéiefiingl Aoran
essen@'gal I Y, hor i zogtgA p pi vot axis.. The inclination, ofl.t he tower 6 is

adj ust bl E"EnPEANChe S IS RBFHIRIREY by CORAEEL CAY RRRTE N FRE Y %p of the
tower 6 afpopeihenetgrigde rabkeednd3pessioighereguihdequsdd wakat el s nount ed, which
serves to guide the pipeline froma storage reel (not shown here) to the
firing line 4 extending along 10 the tower 6. Reference nuneral |c denotes

t he pi pel The pmingcowingg ripoimviine sidriageus eédbedink passndy foversaive gui de
wheel 3. Thesdui-9 Harmal;pi Aekayi NgheCanth uuUS; PiR8lhNE &XtgRds. Jdeam sai d

15 (not shown). The launched pipeline is denoted with 1b in the

figures,

On the tower 6 a tensioner 5 is provided downstream of the guide
wheel 3. It can be envisaged that a pipeline straightener and
20 possibly a pipeline centralizer are mounted between said guide wheel

3 and the tensioner 5.

In this embodiment a hang-off clamp 5b is mounted at the lower end
of the tower 6. It could be envisaged that said hang-off clamp 5b is

25 supported directly from the hull of the vessel. This hang-off clamp
5b is adapted to support the weight of the previously launched
pipeline 1b.

A welding station 11 is positioned above the hang-off clamp 5b and
30 also connected to the tower 6. One or more abandonment and recovery
(A&R) winches 9b are mounted on the tower or (as in this example) on
the vessel 2. An A&R cable 9a can be actuated by the winches Sb and
extends over one or more pulleys which position the A&R cable end
essentially in the firing line 4 well above the hang-off clamp 5b.

35 Alternatively the A&R winches can be connected to tower 6.



gui de wheel 3 in said firing line 4 in the direction Ato the seabed 15
(not shown). The launched pipeline is denoted with Ib in the figures. On
the tower 6 a tensioner 5 is provided downstream of the guide wheel 3. It
can be envisaged that a pipeline straightener and 20 possibly a pipeline
centralizer are nounted between said guide wheel 3 and the tensioner 5. In
this embodiPnéi- dahbigyroPeletanhish has keantegnated nigromohke &8d. dF the

tower 6. IshoRUWdodpbe; anvirsgoes tBathsaitdehanarcdbh s1Mnabih Siow2Rasupport ed
directly fromthe hull of the vessel. Th hang-off clanp 5b is adapted to

i S
support t HEPGEI Gt 18f THe BpRréVidods! yPTdGAcHed e pfpEINe iPB. 4 A wel di ng
station 11 is positioned above the hang-off clanp 5b and 30 al so connected
nmor e abandonnent .and rec ver%l A&R% e‘%ﬂ nches 9b are
W el K

to the_tower 6, e or

mount ed o\rgﬁtsﬁelri Prorid 88 FPERPEY eXantfl " BR 1 thH §8e *A&R cabl e
9a can be iachoateed by thee fuk rehdsinBbd anad texd exdsp by aetheonecaysonpr €0 pul | eys
whi ch posi,ti.on t. cabl.e ent.i ihQ_t iring. line 4 well
above the “rﬁén‘gt- oJT(fi’ %nrp%gg.ar?%glbxﬁgrer%gfﬁ%/le%y 1?%“%53 \(/J\nfnch"leesngégﬁs be
connect ed esgerbigdd yoconiA rming iy thie adineaspepelafnéhevricielhas. been | aunched
fromthe reel, is shown to be interrupted, so that the | aunched pipeline Ib
now has an upper end la. This end |la is located in the firing line 4. 5

Al so il filgufedi dPafhacbesderertoand SEREREY iCRIPY Y CPRRECHAR €A i s now
out of thenfikrigi@rl pfige 4ndl Naf hins cBXedmleeoh s 2GpESEOIN 16weidg 8heits upper
end an tubyl ar, extensjon 10a, here of dinmensjons essentially conformng to

the di mendi'8AYIYT 1t HRM i FEFi WRPeT181PH 1% 121 1P tRE2EFARYSH VeahB®recovery

cabl e 9a imngosfectede t5® akhis deppetepiipereqnd lca, swbsetnecaaby e tha i s capabl e

of |owering_the ipeline 1 until . the,upper pi nd l.a is |ocated |ust
2bove t he “RARGSRE " Erd b BNt o5 Be abeteTH o ron dPeTrRES BRI he
abanddanenita and theceverssocabl@ 9arpducesimoued tfheofitirey Upperd pijpetend

above the hang-off clamp 5b.

Alternatively the pipeline is severed directly just above the hang-
off clamp 5b to obtain the situation of figure 1d.

20 4
It might be an option that the pipeline lc is removed from the tower
6 and wheel 3 and/ or tensioner 5 removed from the firing line 4 to

provide a passageway for cable 9a.

25 The accessory 10 is welded to the upper pipe end la in the welding
station 11. The hang-off clamp 5b now supports the launched pipeline
1b.

The abandonment and recovery cable 9a is releasably secured to the
30 upper end 10a of the accessory 10. This situation is depicted in
figure 1d. Then the weight of the accessory 10 and the launched
pipeline 1b connected thereto is transferred from the hang-off clamp
5b to the A&R cable %a, while the accessory 10 and the launched
pipeline 1b connected thereto remain in the firing line 4.
35
In fig. le the next step is shown: the hang-off clamp 5b is

disengaged from the pipeline 1 and removed from the firing line 4,



15 la and the accessory 10 introduced into the firing line 4, just above
the hang-off clanp 5b. Alternatively the pipeline is severed directly just
above the hang- off clanp 5b to obtain the situation of figure Id. 20 It

m ght be an option that the pipeline Igsis removed fromthe tower 6 and
wheel 3 and/ or tensioner 5 renoved fromthe firing [ine 4 to provide a
passageway‘efdr teaiher gal thp Sharee lgd pe syidty on ol | s IeFfed embodHeentppe? pi pe end

la in the dghgidg angt 8td QR1ddng Thechana-10bte GlARR SHNAWeSUPRAN S Ahe
| aunched pipeline |b, The abandonment and recover% cable 9a is rel easably

secured t FPERCBE uPheMCeAdEMaPof 2 K9t PABER ST (1 ATR TPhP8t 1RSI vh i s
depi ct ed idhe kégynteok dehelBepelite WB| giiicef al hevsageesaorfnilly anehptlée | aunched

pi peline | b _connected reto is transferred fromthe hang-off clamp 5b to
PhoCASh canra BRsRf o4 Thot bt s af e iid | e ea i e BE | b
connect ed dnkepetrmpreenai Is upot hénifchr angpdriipe guppd5timg fihg. clang eimext step
[ h ; -of f j [ f i ' 1 and

I'S shown &oQSaﬁfé"geog. 1) %ﬁ?dcg%%dlér '%%’199959% LR é{]}eftlﬁgpséeﬁh ¢ Lan

removed fromthefirfng line : ere together wt ing station
11. In thisFrepgdingentre lvdsochefibsp- and t he wel ding station 11 are noved
into the tower 6. As this notion of the clanp 5b takes place the clanp is

not | oaded by the weight of the pipeline | b, which allows for an fairly

si npl é% 5 Wons? r Ut 1 bniOIEKR Wb heli A sektere hean©vWerRdsEcoul d i ncl ude

one or norckabdsy UPOoAnaVMhehl @urtsheli BIpe3UPPOTY iddgnt b ltaBPe o iaSongoVeabl e,

e.g. by ski ddi ng. or b%/? r4i0| ITFrs on the carri range.mn are al so
‘t

r. her
possi bl e, 46 FHEFig § LHBAOThAD FRE REC EAPTE DR ARC TeokEr ed t he
accessory chnaatkd heetatinahedl pigreli wet illb tbonnmeetrednd Heomedd @&eong t he

firing 1ing 4ssJhp:3CLESHQ Yedd 329106, 3U0FNCH REPE!, Bieh Pene hang-
15 off clamp 5b would be in the firing line 4. In fact, the upper pipe
end la 1s now also part of the launched pipeline. However, for
reasons of clarity, this part of the pipeline 1 will continue to be
indicated with the number la. It would also be possible for the A&R
cable 9a to lower the accessory 10 and the launched pipeline 1b

20 connected thereto to the seabed.

In fig. lg, the hang-off clamp 5b and the welding station 11 are
moved back into the firing line 4. The hang-off clamp 5b can engage
with the upper end 10a of the accessory 10. The weight of the

25 accessory 10 and the launched pipeline 1b connected thereto is
subsequently transferred from the A&R cable 9a to the hang-off clamp
5b while the accessory 10 and the launched pipeline 1b connected
thereto remain in the firing line 4. The A&R cable 9%a can be
disconnected from the upper end 10a of the accessory 10, and it is

30 possible to weld the pipeline from the reel to the upper end 10a of

the accessory 10.

Fig. 2a shows a J-lay tower 21 on a vessel 20. A pipeline 22 is

35 launched in a firing line 24 from the vessel 20 in the direction of
the seabed (not shown). The pipeline 22 is guided to the seabed in
the firing line 24 through the tower 21, a hang-off clamp 27, and a



connected thereto are |l owered until the upper end |I0a of the accessory is
at the level of the hang-off clanp 5b, when the hang 15 off clanp 5b would
be in the firing line 4. In fact, the upper pipe end la is now also part of
t he | aunched pipeline. However, for reasons of clarity, this part of the
pipeline 1 wll continue to be indicated with the nunber la. It would al so
be possi bISEIRERT PRedngRRe datte 98 £H HEwEPWEhe TABcRSIBIRY 1D @¥¢ the | aunched

p: pel i gg |rbrctila‘?ahl:§l@nﬂl&§r§&ﬁeﬁ?€<€ edre Ki?wéJTlesﬁbﬁgmgl:Birfd glteahtghzd.][lghbangl- of .
cl anp an e ing s i on are ve ck 1n e firin i ne 4.
The hang- GPFELI Sy B LA RRGHOE S04 17T ABS SR et 64 BT A b dsory
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firing Iing 24 {semiha veasel128 bn {hecdhiadd an-&e1yt be afakedsdinot
shown). The pipeline 22 is guided to the seabed in the firing line 24

throudﬂ t e ltower 21, a hang-of f clanp 27, and a 16 stinger 25 at the | ower
end of the tower. The stinger 25 here is renovable connected to the tower
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i nactive position“shown 1 n tigure Alternatively the clanp 27 is
conneébed directly to the vessel 10 hull.

In this example the tower 21 is connected pivotally to the vessel 20
about an essentially horizontal axis defined by hinge 30. One or
more telescopic support struts 29 maintain the desired inclination
of the tower 21.

20
Above the hang-off clamp 27, a welding station 28 is positioned,
which is also removable from the firing line 24, e.g. by sliding its

sideways,

25 A pipeline hoist cable 3la is connected to the upper part of the
pipeline 22a. Winches 31b associated with the pipeline hoist cable
3la are mounted on the tower 21. The pipeline hoist cable 3la is
guided from the winches 31b by sheaves 31c to the upper part of the
pipeline 22a, while the cable 3la extends in the direction of the

30 firing line 24.

Fig. 2b shows the same J-lay tower 21, but with an accessory 32
introduced into the pipeline 22. The accessory 32 has been moved
into the tower 21 into the firing line 24 to a position above the
35 hang-off clamp 27 and the upper end of the previously launched
pipeline supported thereby. The accessory 32 is connected to the

upper end of the pipeline 22a above the hang-off clamp 27 by welding



In the situation shown in fig. 2a, the hang-off clanp 27 engages an upper
part of the pipeline 22a and supports the weight of the previously |aunched
pipeline 22. 15 In this exanple the tower 21 is connected pivotally to the
vessel 20 about an essentially horizoqzal axi s defined by hinge 30. one or
nore tel escopic support struts 29 maintain the desired inclination of the
tower 21. i20tkbeeédide stangerofd8, chiaiie 2f¢ mipsdhde ity stsahebh 3Bthe

positione whisch, i l.so renmovable fromthe firing line 24, e.g. by

sl i ding iggngg?geaéﬁg?%ES A pi peline hoist cable 31a is connected to the
upper part of the pipeline 22a. Wnches 31b associated with the pipeline
hoi st cable 3la are nounted on the tower 21. The pipeline hoist cable 3la
is guided fromthe winches 31b by sheaves 31c to the upper part of the
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connected thereto are
connected thereto until the upper end 32a of the accessory can be
15 clamped again by the hang-off clamp 27, when this clamp 27 is moved

back into the firing line 24.

It is noted that in this configuration the tower may be provided
with an pipe alignment tool above the hang-off clamp. It can be

20 envisaged that this pipe alignment tool is also mounted in a
moveable manner, so that the tool can be displaced in order to make

room for the accessory 10.

25
Fig. 3 shows the launching part of a reel-lay pipeline installation.
On the stern of a vessel 40 a ramp 41 is positioned along which a
pipeline 43 is launched in the firing line 42 in the direction of
the seabed (not shown). A clamp 44 and a tensioner 45 are connected

30 to the ramp, respectively near the lower and upper end in this
example. The pipeline 43 is being launched from the ramp 41 normally
under control of the tensioner 45. In the inventive method the
pipeline 43 is clamped by the clamp 45 and then interrupted,
severed, above the clamp, thereby creating an upper pipe end 43a.

35



10 rel easably secured to the pipeline hoist cable 31a in the tower 21 and
are in the firing line 24. After renoving or displacing, e.g. pivoting, the
stinger 25 away fromthe firing line 24, it will be possible to |ower the
accessory 32 and the | aunched pipeline 22 connected thereto until the upper
end 32a of the accessory can be 15 cl anped again by the hang-off clanp 27,
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the cl anp, thereby creating an e end e ot her pipe end
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then introduced into the firing Iine 43 between the pipe ends 43a and 46b
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pipeline with an internediate accessory is fornmed between the clanp 44 and
t he is created to lower the accessory 46 with the aid of the tensioner
15 45 and the pipeline 43b. This is the situation shown in fig. 3.
After having lowered the accessory 46 far enough, the clamp 44 can
be moved to the firing line to assist in the launch the rest of the
pipeline, in particular is said clamp 44 1s effectively construed as
a tensioner having multiple endless belts with friction pads
20 engaging on the pipeline, the speed of the belts being controlled by

suitable speed control means.

Fig. 4 shows a J-lay pipeline installation including a vessel 50, a
tower 51, a pipeline 52 and a crane 53. The crane 53 is mounted on
25 the vessel 50 at a location remote from the tower 51, e.g. having a
boom which can be slewed about a vertical axis. In the alternative
the crane 53 can be a mobile crane on the deck of the vessel 50 or a

crane of an auxiliary vessel, e.g. moored alongside the vessel 50.

30 The pipeline 52 is launched to the seabed along a firing line 54,
which in normal pipelaying operation extends through the structure
of the tower 51 (not shown, but comparable to the situation shown in
fig. 2a). An upper part 52a of the pipeline 52 is engaged by a hang-
off clamp 55.

35 The tower 51 is pivotable about pivot arrangement 57 with respect to

the vessel 50. One or more telescopic struts or similar supports



10 tensioner 45. The weight of the pipeline 43 and accessory 46 can now be
transferred to the tensioner 45, whereafter the clanp 44 is disengaged from
the pipeline. In this unloaded state the clanp 44 can be noved far enough
fromthe firing line 42, so that a passage is created to |ower the
accessory 46 with the aid of the tensi oher 15 45 and the pi peline 43b. This
is the sitheareem titohwwdm S gnd 3he a¢szal havl g lPsweredheheivrdegsany 46 far

enough, thep,ehbam A¢nEabyhesfoved to the firing line to assist in the
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n fi t.0 51 d
[rom 5 (RSP Tng Pt o2 ARt Phe ReEeli ol Y ‘Rbr IEoREar BIoP axi s
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clamp 55 - while pivoting the tower - is possible through providing

a suitable support for the hang-off clamp 55.

20 A pipeline hoist cable 58 is suspended from the top of the tower 51
and was used to lower the pipeline until the upper part 52a of the
pipeline 52 was engaged by a hang-off clamp 55, but is in the

situation shown irrelevant.

25 A stinger 59 here is pivotally connected to the tower 51 by
connecting means 60. The stinger 59 has been pivoted away from the

firing line 54 in the shown situation.

An accessory 61 is introduced into the firing line 54 by a crane 53
30 having the crane hook positioned above the hang-off clamp 55. The
accessory 61 can now be connected to the upper pipe end 52a and
after removing the hang-off clamp 55 from the firing line the crane
can lower the accessory 61 and the launched pipeline 52 connected
thereto. When the accessory 61 is in a position below the stinger 59
35 and the clamp 55, the clamp 55 can move back into the firing line 54
and engage on the upper part of the accessory 61. Then the crane 53

can be disconnected from the accessory 61 and moved out of the



inits position, thereby hol ding and supporting the |Iaunched pipeline 52 in
the original firing line. The pivoting of the tower 10 51 is perforned to
such an inclination that the upper end 52a of the pipeline 52 becones
freely accessible fromabove for |oweri,pg an accessory on top of said upper
end using the crane 53. In the naon- givoted away position of the tower, the
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order, for exanple, to continue J-lay pipe-Taying. 51nfig. 5
schemdtd cdld yhpelt t2 6pneedicaybabwidr is smofmtecodpr Fgiqyg she clamp 72
from the firing line 74, as shown in fig. 5b, it is necessary to
disconnect this connection bar 72a from the connecting point 70a.
The tower further comprises a connection part 70b, to which the
clamp 72 is pivotally connected. The clamp connection part 72b of
20 the clamp 72 can be elongated hydraulically. Finally, the tower
comprises a pivot point 70c, to which the clamp 72 is pivotally

connected by pivot part 72c of the clamp 72.

S0 in order to remove the clamp from the firing line, it is pivoted

25 to a remote or inactive position shown in fig. 5b, which allows for
the unobstructed lowering of the accessory past the clamp 72. As is
shown the accessory has a tubular upper extension 73a, which is
similar in dimensions to the pipeline and sufficiently long to bring
the bulky part of the accessory far down, preferably to below the

30 location of the stinger (which has also been moved away from the
firing line). Then the clamp 72 can be returned to its position in

figure 5a and engage beneath a collar fitted on said extension 73a.

Figs 6a, 6b and 7 show an alternative example of a clamping device
35 80 for supporting the weight of a previously launched offshore
pipeline. This clamping device 80 is movable away from a firing line

of the associated pipeline launch device.



tower 70, a pipeline 71 and a hang-off clanp 72. Fig. 5a shows a pipeline 71
engaged by the hang-off clanp 72 in the tower 70. Fig. 5b shows the

pi peline 71 and an accessory 73 10 connected thereto in a firing line 74,
with the hang-off clanp 72 disengaged,fromthe pipeline 71 and noved out of
the firing line 74. 1In the enbodi ment shown in fig. 5a, the clanp 72 is
connected to the tower 70 on three points. The tower conprises a connecting
poi nt 70a1d5sip whi ohy 216RPNEFHONDA0 (2ashmCoANEGhiGd. vil&y rfeBRVAdvRe cl anp
72 fromthe firing |line 74, as shown in fig. 5b, it is necessarg to
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access38ry far down, preferably to below the 30 |ocation of the stinger
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of a cl anpgilnge devenetd5 i8@ctore sppordn.ng the wei ght of a previously

| aunched offshore pipeline. This clanping device 80 is novable away from a

firing line of the associated pipeline |launch device. 21 In fig. 7, the
cl anpilhg déei clergdng sdestioans? recapph eer i easd rsenabovee hene tagsepbsiltlivons. In
a_perspecti yg. W £Wahd Gy182p8004R rEheh Jamoyhian cidhdifg PAS gD sdipw above
in figure 7, whil'e the I'ower position of

and 80c mounted on said base structure, which jaws are in an open

position in the lower position of fig 7.

20 The base structure of the clamping device 80 has a, e.qg.
hydraulically, operable door 83, which allows to bridge the open
side of the U-shaped based and this creates an entrance/exit opening
for the pipeline when the clamping device 80 is engaged with or
removed from the pipeline to allow the clamping device, as indicated

25 in fig. 6éb and the lower part of fig. 7.

The clamping device 80 is mounted on a set of elongated bars 84,

which bars 84 can translate the clamping device 80 in a horizontal

motion between two positions: the positions indicated in figs. 6a,
30 6b and 7. Preferably the elongate bars 84 are hydraulically operated

cylinders.

Figures 8 and 9 show a S-lay pipeline installation on an associated
vessel 90. The pipeline 91 is launched in a firing line 92 in the
35 direction of the seabed 100. After welding the pipeline in the one

or more welding stations 96, the pipeline is passed through



5 fig. 7 is shown in a perspective viewin fig. 6b. In the upper position of
fig. 7, the clanping device 80 is positioned while clanping and supporting
t he wei ght of a non-shown pipeline extending along the firing line 81. 10
In the lower position of fig. 7, the cl?nping device 80 is positioned

di sengaged from a pi peline 82 and of f sé fromfiring line 81 to a renote,
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wel ding the pipeline in the one or nore welding stations 96, the pipeline

i s passed through 22 tensioners 95a and 95b and t hen passes through a clanp
94 to a shéMyer a8esforgmwhiigh ihbeoduicpel im® kel sidiagnched donberdda sea.

IS envisa th t he cI 94 downstream of the tensioners |s 5 used to
cl am the* RS erRah 8t Fie P A SUBRGr P haswbt e 17 Hs: b

Here the accessory is moved into the firing line 92 by a crane, e.g.
crane 102 on the deck of the vessel. This could be a fixed mounted
crane, even the tall crane at the stern of the vessel, but also a
mobile crane on the deck of the crane of an auxiliary vessel.

20
Upstream of the clamp 94 the accessory 101 is connected to the
pipeline 91. Suitable positioning of the accessory can be carried
out with the crane or specialised positioning tools arranged here in
the vessel.

25
The accessory 101 is also connected to the other end of the pipeline
still held in the tensioners. Now the weight of the launched
pipeline can be transferred back to the tensioners and the clamp 94
can be disengaged from the pipeline 91.

30
The clamp 94 is then preferably moved away, e.qg. sideways, in order

to make room for the accessory to pass.

If said accessory is an end terminal to be fitted on the pipeline,
35 it is proposed to use the A&R winch 104 and associated A&R cable to
attach to the accessory fitted on the pipeline end and then lower

the pipeline and accessory to the seabed using the A&R winch.



thereof, relieving said weight fromthe tensioners which normally support
said weight. Then it is proposed to sever the pipeline 91 between the clanp
94 and the nei ghbouring tensioner 95b and to nove back the pipeline 10
part engaged by the tensioners or tor ?Dve a section of the pipeline
between the clanp and the nei ghbouring “tensioner. Then an accessory 101 is
introduced into the firing line 92 between the clanp 94 and the | ast

tensi oner Egggre§-sll| §35§}@M‘ ihMdidfaePai 1l FRER ARG SRGRERRRY &6 tRRVEL NtO
the firing 'lne 92 by a crane, e.g. crane 102 on the deck of the vessel.

Thi s coul daBetevey $edisipieadvitdr ZRESTAFEN P HE JUARF Hawhe at the stern of
the vessel, but also a nobile crane on the deck of the crane of an
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sai d é@ces@@#?a‘?%lyaﬁoé*ﬁfoﬁléﬁm% aCEe PO ﬂ@éﬂt@nr?ﬁ@% el e, uPP8s it is
proposed tfpdsend RedABR Wi nch 104 and associated A&R cable to attach to the
accessory fltted on the pipeline end and then |ower the pipeline and
accessory to the seabed using the A&R wi nch. 23 Figures 11-13 show in nore
detail a pmetRisetkarpbodi RBEr&de tshe f€elupported by the rails Xx, Xx1. A

second subframe 501 is mounted movable on said first subframe 500.
15 Actuators, here hydraulic cylinders Zz allow to orient the second

subframe in a desired orientation. E.g. the actuators Zz provide for

multiple degrees of motion, e.g. six axis to obtain full spatial

control of the position of the accessory 10.

20 The accessory 10 is mounted releasably on the subframe 501, e.g. by
the accessory 10 having supports 2zl engaging in hooks provided on

the subframe 502.

As the figure 13 shows the actuators provide accurate positioning of

25 the accessory 10.

In a far simpler configuration it is envisaged that the accessory

positioning means merely comprise hooks, e.g. fastened on the tower,

and the accessory having mating supports, so that these supports are
30 lowered into the hooks and then the accessory is rotated to its

intended position.

In all it is envisaged that for handling and positioning the
accessory 10 specialised means are employed, which prevents
35 accidents, increases efficiency, and improves the quality of the

connection between the accessory and the pipeline.



| ay tower 6 discussed with reference to figures la-g. 5 In figure 11 it can
be seen that accessory guide neans, here including horizontal rails Xx, Xxl
are provided on the tower 6 to slide the accessory 10 between a storage
position (away fromthe firing line 4),,and a connection position in the
firing line 4. In fact also an accessory positioning nmeans is provided for
hol di ng arkd 10 2ieGr dhat pushsPreorilhged Meage ceds i §o 1oe WiseR espect to the
upper pi p&hbNgaten@ Liden Ithet BLEaLX%ANPE 1A SUbE AR s 5@ drS nedpRaetiad by the
rails Xx, XxI. A second subframe 501 is nmounted novable on said first
subframe 500. 15 Actuators, here hydraulic cylinders Zz allow to orient the
second Sutlfl'mreaﬁﬁesierhtalﬁlﬁédtﬁ@d @Ii@r}teahtm toEagclatrrlp»engcdeuatc@r Ss Zﬁspwyécde for

nultip rees Si X o ob n_full atl ntrol of
the posi t| o qo‘?é’tggctosrsg}lﬁp%btmﬂo unﬁc%% %fa)&?o’i?) ‘??e Oht }&s?e'fo'éasabl y
on the subfuvanelcﬁorel@t@ tbya tdencacdesiserye ld. haa\ﬂ—algy suppor ¢s REell bBngagi ng
in hooks oyl degd %”1#7 hﬁs%&i?i%?ﬂ;gxs@% 4331508 1 h'eg%r‘?. 13 shows the actuators
provi de accurate positioning o e accessory . In a far sinpler
configuration it is envisaged that the accessory positioning nmeans nerely
conpri se hooks, e.g. fastened on the tower, and the accessory having mating
supports, so that these supports are 30 |owered into the hooks and then the
accessory is rotated to its intended position. In all it is envisaged that
for handling and positioning the accessory 10 specialised neans are

enpl oyed, which prevents 35 accidents, increases efficiency, and inproves
the quality of the connection between the accessory and the pipeline. 24

It is noted that such specialised nmeans can al so be used in conbination
with the J-lay and S-lay techni ques described herein. The present invention
also relates to a cl anpi ng device as discl osed



5 herein adapted for supporting a | aunched offshore pipeline. A so the
invention relates to a launch device, e.g. a J-aly tower or Reel lay tower,
or S-lay installation, as disclosed herein. 25 CLAIMS | Marine pipel aying
system for installing an offshore pipelipe that includes one or nore
accessories, the systemconprising: a vessel; a tower for launching the
pipeline in a firing line fromthe vessel in the direction of the seabed; a
cl anpi ng device that is connected to the vessel and adapted to support the
wei ght of the previously |launched pipeline, which clanping device engages
the pipeline; accessory displacenetL AgdhS for noving the accessory into
the firing line to a position above the clanping device, accessory
connecting nmeans for connecting the accessory to the pipeline while the

pi pel i ne its i NMarine pideayjrigrsystdenforarstalingcamaeftsb brieeibelineattatinglgdasoge demose t hat

can rel ea g, accessory and the | aunched pi peline
connect edg?%éérlogtg% tgér? f:eﬁccfn%rkr t he accessory and the |aunched pipeline

connect ed t her et 8ayvesskhracterized in that the accessory displacenent neans

conprise rails todyfRs|Rinehihdhe ?p%ﬁﬁeslﬁramnﬁéﬁr?é“ﬁdn@lﬂe%es@rn%é‘g?ré‘c%%f to the

firing Iine, between a storage position and the firing line, wherein the
rails are provi dtg seaPadhe tower. 2. Systemaccording to claim 1, wherein

horizontal rails;ghmpRpelidsthat B cBﬁr?é?sﬁa'd% thelVa8sel BRESERRIMo 3o thdEL el y
hori zontal l'y. 3. Systen1accord|n to claim1 or 2, wherein accessory

posi ti oni ng mean¥eightef tegreaeusly '?‘éﬂch%P'H?'Wﬁ which GleRRiPAfeYise $1989es ‘Bﬁl ng the
accessory with rgggmet to the upper pi peline end. 4. System according to
claim 3, wherein the ac essoérg}/ gom tlfonl nﬂ ans corrgr.its 3 s‘.lbftr ane,
support ed by t he®aR1eY) displarerieckmBaee CUmPHaHDe Fetnr La By IBIE HOGa o 111 st
subframe, 5. Syspesticaebovethagiatrpingldevioe,4, wherein actuators, preferably
hydraul ic cyli nd%c%ésor)} éoonnectmg means for connecting the accessory to the pipeline while
the pipeline is in the clamping device, v
- a controlled load hoisting device that can releasably be secured to the accessory
and the launched pipeline connected thereto and can lower the accessory and the
launched pipeline connected thereto,
characterized in that
the accessory displacement means comprise rails to transiate the accessory essentially
perpendicular to the firing line, between a storage position and the firing line, wherein the

rails are provided on the tower.

2. System according to claim 1, wherein horizontal rails are provided to translate the

accessory approximately horizontally.

3. System according to claim 1 or 2, wherein accessory positioning means are provided
for holding and accurately positioning the accessory with respect to the upper pipeline end.

4, System according to ctaim 3, wherein the accessory positioning means comprise a
subframe, supported by the rails, and a second subframe, mounted movable on said first

subframe.

5. System according to claim 4, wherein actuators, preferably hydraulic cylinders, allow

to orient the second subframe in a desired orientation.



to orient the second subfranme in a desired orientation. 26 6. System
according to claim5, wherein the actuators provide for nultiple degrees of
notion, e.g. six axis to obtain full spatial control of the position of the
accessory 7. Systemaccording to one or jyore of clains 4-6, wherein the
accessory is releasably nountable on the subfrane, e.g. by the accessory
havi ng suppor tSysmrrga@bnti;wg to ChO’QB,SWhEmélQWedEdJamﬂs proeids v frruitipes degredpsf em
accordi ng t t he. 1t S conprise
nooks, 0. polrsBLldue ¥ il Mundfe CREE e AR P P REGATREY ot g
supports so that these supports are lowered into the hooks and then the

accessoryyls TakAhesohles chObeRscs AR 46 b, RUSLEBBGIOLMARSY O anY of

t he precedlng essor

conpri se @aogmtable on tieisehfranarees. @amqﬁmsssmyywawhs@umetsan@am inhogent r ol | ed

| oad hoi st ngesl fh@%u?ﬁé%e System according to any of the preceding clainms,
wherei n the p|p ine Taunch device conprises a S-lay system 11 System
accordi ng to any of the preceding clains, wherein the pipeline |launch device

conpri ses 2 e|§a@ﬁéﬂ§¥c§5@ q.td Brainv¥ aunctﬂerf'é @ﬁ\%%rcgés'ggr t‘asl%]'}fnd%eéﬁéecoﬁ{ geedi ng

cl ai s, e pi peline eV|ce rlses a reel - system 13.
Syst em ackeeokaia@ fastengdypnde ﬁowezr gn@me@qgeSépralhﬁﬁng KIERESUPPETS seéhﬁt thes¢ ed | oad

hoi sting sYis e tWERd @%&h@ﬁoa@aanemma@e&ome%(%u td ki \ReAGR) system
conprising an A&GR w nch and an A&R cable. 14. 'System according to any of

the previBR#0BI ai ms, wherein the controlled | oad hoisting device conprises
a crane, nounted on the vessel. 15. System according to any of the preceding

cl ai ns, erein the pipeline | ch deyic conpri.ses a tower nounted on the
veosel| 29 1VSlsiABARRELORRN HUNS BeCTAG S AR CEGRERPY ol vot abi e aney
from the displadegnehi meansvitritiee comprisel andrange, Whigh ctadBREMgoshithi giso operatbashi ri ng

line, in or to jntrodyce the accessory in the firing line. 17 System
accordi ng o[ngr 'iqde{?ar#%,tmg\ﬁ%\?%e 'n the controlled | oad hoi sting device conprises

10.  System according to any of the preceding claims, wherein the pipeline launch device

comprises a S-lay system.

11 System according to any of the preceding claims, wherein the pipeline launch device

comprises a J-lay system.

12.  System according to any of the preceding claims, wherein the pipeline launch device

comprises a reel-lay system.

13. System according to any of the previous claims, wherein the controlled load hoisting
device comprises an abandonment and recovery line(A&R) system, comprising an A&R
winch and an A&R cable.

14.  System according to any of the previous claims, wherein the controlled toad hoisting

device comprises a crane, mounted on the vessel.

15. System according to any of the preceding claims, wherein the pipeline launch device

comprises a tower mounted on the vessel



a pipeline hoist cable suspended fromthe tower. 18. System according to any
of the preceding clains, conprising a tensioner positioned in the firing

| i ne above the clanping device, which tensioner acts as a controlled | oad
hoi sting device. 19. System according tg any of the preceding clains,
wherein the vessel is a dynamcally positioned vessel. 20, System according
to any of 1ghe Ws@é?ﬁdi:dwdlﬁd i om 18heHieH tlawtehe wbtam@iamgytﬂemtﬁ@fmgqm@rm@s

hyd I t I wher ei
e Bl o AR e P B Rl olles e BHESBA e URE i ho o oy

of the prédedineg cl ai ns, wherein the clanping deV| ce conprises a tensioner.
23. System according to any of the preceding clains, wherein the accessory
connecting neans conprise welding neans. 24 System according to any of the
pr ecedi ng1¢l ai $ystermbetoeding tolueire 11 &nghengn thewvdockollet! taad loaties ddwinel coomtisdsl y

bet ween tg%ieogir{e tcéﬂgsﬂs:b%n@edf%@{q»e 3 §| tion. 25. System according to any

of the pr |ng clarns ereint anpi ng device is noved to and from
t he firing line across a rail. 26. Systemaccording to any of the preceding

cl ai s, rei %&s‘éﬁ?agéom t@%nggf\/thgﬁre'cgdmé ak %apdn?prﬁﬂg %qgnsﬁcfn%%(gs}}%ngé ring

l'ine by r otati
in the firing line above the clamping device, which tensioner acts as a controligd load hoisting

device.

19.  System according to any of the preceding claims, wherein the vessel is a dynamically

positioned vessel.

20. System according to any of the preceding claims, wherein the clamping device

comprises hydraulic means.

21.  System according any of the preceding claims, wherein the clamping device

comprises a hang-off clamp.

22.  System according to any of the preceding claims, wherein the clamping device

comprises a tensioner.

23.  System according to any of the preceding claims, wherein the accessory connecting

means comprise welding means.

24 System according to any of the preceding claims, wherein the clamping device

translates horizontally between the firing line and a remote position.

25. System according to any of the preceding claims, wherein the clamping device is
moved to and from the firing line across a rail.

26.  System according to any of the preceding claims, wherein the clamping device is

rotatable to and from the firing line by rotation means.





