1 Method and Apparatus for Laying a Marine Pipeline The present invention
relates to a nethod and apparatus for laying a marine pipeline, in

parti cul awot20089n®hod and apparatus for installing 5ac®€ETgBA0e/000366t he end
of a pipeline and/or at one or nore internediate | ocations along the

pi peline. Marine pipelines for conveying1gas or crude oil are typically

| aid from speci alised pipelaying vessels or barges, whereby pipelines are
depl oyed 10 and |l owered to the seabed in a controlled fashion, the

pi pel i nes either being assenbled fromindividual pipe sections on the
vessel (referred to as "stovepi ping") or spooled fromone or nore reels
mount ed on the vesseMsdthed andétbpgaratus for bayingiad@baAyé Ripelinel5The st ovepi pi ng
met hod requires the pipelaying operation to be periodically halted to
pernmit additional pipe sections to be welded to the pipeline and also

requires na n [ t,to be
carried on m@ﬁgés%rﬁ ﬁegnﬁnga?ﬁe%Wf %tbbgg% | tl g’ L4 ﬁ@?é?ﬁﬁé a
st ovepi pi ng mariee rmpehnwehypaﬂtmmlaartd di frietimad tangdr apmtusZ(ﬁothstamng ast,

reel pipel ayi n wherein, the pipeline. can prefabricated onshore and
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vessel and qgestidials6h P @Qﬁnéup the pipel aying operation. However, a
requi renment of the reel pipelaying nethod is to provide neans 25 for

strai ghtening and guiding the pipeline as it |eaves the reel typically by
means of ser, of |1 ers or tracks that rt suff rever se bending
force to roaing Ripdlinss’ fas Gavediots oom amErBienailate hiniri i v

pi pel i ne i ntypelchaisvd ipipelaying VedB8korapiryas SRHefcdy  RPeifesbaRAbEsloped esses.

10 and lowered to the seabed in a controlled fashion, the pipelines either

being assembled from individual pipe sections on the vessel (referred to
as “stovepiping”) or spooled from one or more reels mounted on the
vessel (referred to as “reel pipelaying”).

15 The stdvepiping method requires the pipelaying operation to be
periodically halted to permit additional pipe sections to be welded to the
pipeline and also requires many experienced welders and additional
welding equipment to be carried on the vessel, working in difficult
conditions. Therefore stovepiping is a relatively slow and difficult process.

20
By contrast, reel pipelaying, wherein the pipeline can be prefabricated
onshore and spooled onto a large reel, reduces the labour requirements
onboard the vessel and considerably speeds up the pipelaying operation.
However, a requirement of the reel pipelaying method is to provide means

25 for straightening and guiding the pipeline as it leaves the reel, typically by
means of series of rollers or tracks that impart sufficient reverse bending
force to remove residual curvature from the pipeline and guides the

pipeline into the water at an angle optimised to reduce bending stresses.



WO 2008/ 096107PCT1GB2008/ 000366 2 For both stovepi ping and reel pipelaying,
there are two nmain nethods of guiding the pipeline fromthe vessel, nanely
S-lay andwo-20esy96e¢cordi ng to the S-1ay techni que, the PCHaBe8/0083g0assed
over guide neans as it |eaves the vessel so that it is nade to follow an
S-shaped path with a very large radius of curvature so as to prevent any

pl astic deformation. The pipe | eaves the2vessel at a very oblique angle,
with the aid of an inclined arcuate ranp known as a stinger. This technique
is suited only to shall ow and noderate | ayi ng depths because ot herw se the
wei ght of the 10 pipeline already laid would run the risk of bendi ng and
plastically f ' i . ot re it | eaves the stinger. In
order to Iaﬁi%ﬂsﬁeﬁmg?gg?e%%?gﬁ%aﬁ?&i g‘%@e%é‘&?ﬁ?@ rlnr?i'?%%?sg%the

pi pel i ne wageidirgithe pipelifefrofbihecmsdeh gatmely Bday-adnay-fagchni que, the

pi peline is guided down a vertical or steeply inclined ranp on the |aying
vessel so that the pipeline | eaves the vessel substantially vertically,

wher eby t he ARcBRin RS AR i ' ut plastic
def ormation. Thus ?ﬁ)e J-1 ally te&éﬁﬁdgﬁéﬁ? Efp;%ﬁlﬁ?gsgﬂ%%kqdzl{w#gg%%ﬁ?% i n deep
wat er . 920  @pitleavesitie, vassehSo dittIRisamade\Ed IGI0N 46 5-Shased pathwiha

pi pel ayi ng v | s provid w th a pipe . take-off assenbly nounted adjacent
to the st erxgg‘s%{i% r9§'§'§e‘? _cum@pu[redé)_ g?ftod%@éﬁ%tl any piasiigedeferpatien.t ake- of f
or guide rafmp beNea@sy # ahioRt @AH I QRG22 i_ces as
wel | as addi tfmgl DI pe ??é;?ﬁ??%%' %ggn\gé}ymﬁtﬂgkée@% Wr?ljla‘rrg“’i §'°f'§fg abl y
journal | ed tsliped areuateljrampritawroas whetinger] Thisttecniqlie ishsuitedrpnlydto.  per mi t
variation o ' ' roentr ngle fr ahout, 20 to about 90 for

| ayi ng pi perfri]énlgﬁ\( rg(hgn é%%rﬁgggag"%gfep%ag encag]?%s?éh?rﬂ@ﬂg@r%fat@@r dept hs.
The upPer ppipeliné akésdy aaide wdul@r@baHk §8kt 6f %ngqowoﬁlagtiéﬁlyused for

deep-water laying in 1,000 netres and greater depths.

2008/ 096107 they pipe Fdhe point where it leaves the stinger. In order to lay
pipeline at greater depth it is necessary to increase the pipeline water
entry angle.

15 According to the J-lay technique, the pipeline is guided down a vertical or

steeply inclined ramp on the laying vessel so that the pipeline leaves the
vessel substantially vertically, whereby the pipeline can immersed to a
great depth, still without plastic deformation. Thus the J-lay technique is
suited to laying pipeline in deep water.

20
WO 93/06401, WO 93/06402 and WO 95/22484 disclose known
pipelaying vessels provided with a pipe take-off assembly mounted
adjacent to the stern of the vessel. The take-off assembly includes a pipe
take-off or guide ramp which contains straightening and tensioning
25 devices as well as additional pipe clamping means. The take-off ramp is

rotatably journalled to permit adjustment of the inclination of the ramp to

- permit variation of the pipeline water entry angle from about 20° to about

90° for laying pipeline from depths as shallow as 60 metres to much
greater depths. The upper part of this range, from about 60° to about 90°,

30 can be used for deep-water laying in 1,000 metres and greater depths.



3 Thus the vessels can be used to lay pipeline froma reel onto the seabed
at a wide range of depths. During a pipelaying operation it is necessary
to attachwacees®eri’es to the ends of the pipeline and/ oPCAIGR2AES/WN3GGOr €

i nternmedi ate | ocations along the pipeline. These accessories are usually
quite large and heavy and are commonly designed to be welded to an end of
the pipeline, requiring interruption of 8he laying of the pipeline.
Exanpl es of such accessories are initiation fittings, pipeline end

term nations (PLETs), pipe valves and tee 10assenblies. A problemw th such
accessories, particularly wwth the reel pipelaying nethod, is that they

wi |l not rea =10 t ' e
pi peline an?q}dr?gtthgﬁfb}ts i@ﬁéag# Bféhdes‘%g?gg&g#@énﬁﬁ? noérqlr’rbgal‘I fb&&%gﬁgggég‘%&;
downst r eam ait atWidetrakge of eptisp, requiring cl anpi ng of the end of the

pi peline and halting of the pipelaying operation (and halting of novenent
of the pipelaying vessel) while the accessory is installed. Various prior

art sol Ut omurdicalioRying dRBHiort ) (83REBS0HTY 13'alh S0Ls8huds L BRL | N o

at an intermediate |ocation'in or on such as those Shown in
W03/ 067019 ende of tios preting @ndint aNON20nBhoEBImediate docationscdiohg tee

di sadvant ag ' Lcylar requiring a,considerable jnterruptjon to the

pi pel ayi ng g)goeerlgl i@ﬁ{e\tﬁhi #éce[s%n%? ;?é?il%’ai"lﬁ quite tarﬂ§lI 5@@‘% al& noved

i nto posi ti eananenlgodesghad thond eelgad tof ah %&b?qhé“ﬁpeﬁ%ofew' e in VO
|

03/ 067019 a systemfor 1ntroducing an inline accessory Into a ine is
descri bed. Merrgpen af theylayingt ofithe pipelineeExamplgsctfi suehsanpessordes aresi oner

Adapted Lo MU cRE! Bipeffle' blrmitihg RLls BieovapPomicion e

| aunchi®d pi pebembliedi | e the accessory is noved 30into position and
connected to the pipeline. W) 2008/ 096107PCT1GB2008/ 000366

A problem with such accessories, particularly with the reel pipelaying
method, is that they will not readily pass over the take off ramp and thus
cutting of the pipeline and installation of the accessory must normally be

15 done downstream of the take off ramp, requiring clamping of the end of
the pipeline and halting of the pipelaying operation (and halting of
movement of the pipelaying vessel) while the accessory is installed.
Various prior art solutions are known to mount an accessory at the end of
a pipeline or at an intermediate location in or on a pipeline, such as those

20 shown in WO03/067019, WO 2006/089786 and WO 2006/054891,
although each have disadvantages, in particular requiring a considerable
interruption to the pipelaying operation while the pipeline is cut and the
accessory is moved into position and connected to the end of the pipeline.

25 For example in WO 03/067019 a system for introducing an inline
accessory into a pipeline is described. The pipelaying system comprises a
pipeline spool, a tensioner and a clamp, usually referred to as "hang-off"
clamp. The hang-off clamp is adapted to hold the end of the pipeline and
support the weight of the launched pipeline while the accessory is moved

30 into position and connected to the pipeline.



4 The tensioner is nounted on a take off or launch ranp, having variable

I nclination. The hang-off clanp is capable of translating horizontally,
whi | e t hewPauessi9et7pi pel i ne i s suspended t herefrom bet REFGROMM/PEIG6NE
feedi ng position beneath the |aunch ranp and an accessory connection
position 5spaced to one side of the feeding position. Means are provided
for lowering the pipeline and accessory donnected thereto past the clanp.
The need to laterally translate the hang-off clanp increases the risk of
droppi ng the end of the pipeline, requires conplex actuating nmechani sns 10
that nust operate in adverse conditions while supporting the weight of the
pi pel i ne andThéysn S s b ti .delay in

t he pipeIayLng_opéﬁgﬁﬁbﬁqaﬁgﬂngﬁsgé%esso?@qﬂé%ggéﬁza@®’2%&&5%?%%358 t he

pi pel i ne. 15Relinsationnglhehang-offstlampiis capabletdfdramskaingthdrizeapsliiyonhiiger e i s
provi ded an ratus to pe pmounted o vessel for a laying a marine

pi pel i ne havtﬁggglé@(f!&dswpﬁ&e &S%{@f\gﬁa tgﬁreﬁm’ﬂ?%\é@?ﬂ@ Bipgliae feedioge or
nore inter ysiich bepaatl j ' ' u rising a
pi pel i ne Igﬁﬁth ranp %?b?ﬁg %ngﬁﬂﬁﬂﬁbg?gghhggﬁ§%§bgCgﬂﬁ%ﬁﬁ%‘éﬁ%ﬂgﬁ

cont rol ?i ng sRsedotarnenside of thepfgmsiingiepasitony Mephpehien@révidéddiori ne in

the directi . d I peline clanpin ans downstream of the
gui de neansqpvgrghgé:pg%ﬁﬁgﬁﬁ?ae fr%ﬁ?ﬁ@oré(rﬁ?ng 18} o] rtggr,%opﬁg thesidMed pi pel i ne,
wherein said | aunch ranp is provided with an openi ng downstream of said

gui de neans _land upstream of said clanping neans for passage of an accessory
25 bet ween al & Headdopiatarally transtatarthe rkang-ofitdlampl inceesses the figie opi pel i ne

firing line J t S to _be. connected to an end of the
pi pel i ne supcggP@ééqﬁl)e/ é;'.'gji @C@‘?a‘?ﬁrﬁém‘a'&%%ﬂ'&s E?@Plﬂ%?tyaﬂ%s eghanisies posi ti on
of t hel@ccedbal mussoperataimadersd@ondifidfl winlsuppdRing the weight of the
2008/ 096107PCTJ]$2%$/ 000366 5 Preferably said clanp means I’'s noveabl e
|

bet ween an &RE Busi exnasedipdiaavy leads and epuses substantialadelay irt he
PP roved outoPrclfing BBEdtioh Whall i adaston HkediiB Badicled 1EHe, 00 S ory

t her epast. pipeline.

156 According to a first aspect of the present invention there is provided an
apparatus to be mounted on a vessel for a laying a marine pipeline having
accessories on the end of the pipeline and/or at one or more intermediate
locations along the pipeline, said apparatus comprising a pipeline launch
ramp having pipeline guide means for guiding and controlling the

20 movement of a pipeline along a pipeline firing line in the direction of the
seabed, pipeline clamping means downstream of the guide means for
selectively clamping and supporting the launched pipeline, wherein said
launch ramp is provided with an opening downstream of said guide means
and upstream of said clamping means for passage of an accessory

25 between a storage position and an installation location in the pipeline firing
line to allow the accessory to be connected to an end of the pipeline
supported by said clamping means. Preferably said storage position of
the accessory is inboard of the launch ramp.



5 Preferably the launch ranp is pivotally nmountable on the vessel to permt
the angle of inclination of the |aunch ranp to be varied to vary the water
entry angwe 2008/mh®7pi pel i ne. 10l n one enbodi nent, sai d PENMGEHROISAVP366
conprises a pair of spaced apart substantially parallel elongate frane
menbers, nountable upon the vessel in cantilever fashion, said opening
bei ng provi ded between said el ongate frafe members, bel ow said gui de neans
and above the clanping neans. Preferably said elongate frane nenbers are
pivotally nmountable on the 15 vessel to allow the angle of inclination of
the launch ranp to be varied. Preferably the clanping neans is pivotally

mount ed on aPgfERIblARAE @éhgirrﬁgaﬁé idridv@aBleGétwakhar? bpeRfifle Posidth, ¢! ongat e

frame menbers when the cl anp means is in its operatlve position.
20Pr ef er abl ywherginfigaelamping meanstliesringhe pipimefiriny lite, lamasa retrectadr k

station having. rk. platform |l ocated,in or, adj acent said
opening in t%‘%qﬁ'ﬁj&fgfg@rr%%ﬁ&ﬁ"apkwﬁmeé'ﬂ%ﬁ Ve ion qgﬁ@é’o?'geﬁ'@ﬁ {EHBS an
operative cdid toyerhiitgaseage of BntdteedioryAsiepase Work platformis |ocated
in the gi peline firing line for allowng cutting and wel di ng operations to

be carrYed 25 out on the pipeline, and a retracted configuration to permt

passage of r i d nin into its ipstallation
| ocation f o?ﬁ}gﬁﬁgﬁﬁdﬁlapﬁéfﬁﬁnﬁgé’”aﬁ%@ ﬁoglpgqrbj%pg) t?‘ﬁe"eéﬁﬁgﬁ)apﬁgmi s
provi ded wi tthe amgleioflindiviatién ofiehe WIHchStig WBeW@GdtoasP&ytthé‘»'\ﬁél;@rt he
' WD 2008/ 096107PCT/ GB2008/ 000366 6 Preferably the or

pipeline firing line. g

each \Aorkstaﬁr]tglna’@ﬂq?rﬁ”r?elgmﬁl'%ir of work platforns arranged on opposite
sides of the pipeline firing line. Wiere the launch ranmp is pivotally
nount abl e on the vessel to permt the 5 angle of inclination of the | aunch

ranp tt be Jardredetbodimgnt; lseidvauecheaiiy congrisedfa bhr dfi spRiceBeapdrhe or
each work stati st the or each work platform provided thereon,

. t |
may be pi votSdl ISE)?%'PW BSEﬁ"ﬁgf "Eﬁt?nff@ﬂ?trﬁe@@ﬁﬁﬁ:tm@wah}@rqu thefvasset o renai n
horizontal &% cahlilverRshitH, 3 bBEhM! BEInGTprbfifed Beitedh saltf blondhten of the

| aunch ranp. .
frame members, below said guide means and above the clamping means.

Preferably said elongate frame members are pivotally mountable on the

15 vessel to allow the angle of inclination of the launch ramp to be varied.
Preferably the clamping means is pivotally mounted on a pivot axis aligned
with the pivot axis of each of the elongate frame members when the
clamping means is in its operative position.

20 Preferably the apparatus is further provided with at least one work station
having at least one work platform located in or adjacent said opening in
the launch ramp, said work station being movable between an operative
configuration wherein the at least one work platform is located in the
pipeline firing line for allowing cutting and welding operations to be carried

25 out on the pipeline, and a retracted configuration to permit passage of an
‘accessory through said opening and into its installation location for
connection to the pipeline. Preferably the apparatus is provided with a

plurality of such work stations spaced apart along the pipeline firing line.



10 The or each work platformof at |east one of said workstations,
preferably the work station closest to the guide neans, may be noveabl e
bet ween WO 20089610and second confi gurati ons i ndependent IPETEEB200R2000366each
wor k platform of any other work stations. 15 The or each work pl atform of
said at |east one work station is preferably noveable in a direction
transverse to the normal direction of trdvel of the accessory through said
opening. Said at |east one work platformmy al so be noveable in a
direction parallel to the pipeline firing line. 20 In a preferred

enbodi nent, the apparatus is provided with an upper work station for

vel ding an ePéferbibly fepekidiht WoMkstARGIE Iconfiised #Tpain oRGFGRSPIaYoRNS 2 | over
work station for welding an end of a pipeline to a |ower region of an
accessory. FHEINGestP oppesite sidas of ther pippling fiirging. sai d upper work 25
station and the or each work platformof said |ower work station are
I ndependent|ly noveabl e between operative and retracted configurations. One

or more furtivaere the RURERiraim WQsivotall@ duhtabiaorPhelicysel f5l pRRhNRRS Sai d

upper and | ower rk stations for further operations, such as installing

anodes.® The 398t nclipationyphithedanneh ranmpdo becvasiedntor ary e water entry

2008/ 096107Paq:,51é3&2{p‘%8é- i r i tat Lons nay be noveabl e
wi th those sard | ower '&%ﬁégPétqrg%?ﬁ%@Qg?étgog‘gﬁFé,gfqg%ﬁf}ﬁ ?'(')?ﬁ%erf)e

provi ded wi tplatiormepmvidad thefeon, imay beqiivstally anyotasibipipuntskidgedtier ei n
from envi rogﬁrenta ondi tions. The or each work platformand/or its
respective eI RIaieNn fe remaih hrazedalaleall infasy during yatiation ehéhei n t he

wherern sai drds o AR e bR eRE O e of 'sai d encl osure to allow
crane Htcess to the work 10pl atform

The or each work platform of at least one of said workstations, preferably
the work station closest to the guide means, may be moveable between its
first and second configurations independently of the or each work platform
of any other work stations.

15
The or each work platform of said at least one work station is preferably
moveable in a direction transverse to the normal direction of travel of the
accessory through said opening. Said at least one work platform may also
be moveable in a direction parallel to the pipeline firing line.

20
In a preferred embodiment, the apparatus is provided with an upper work
station for welding an end of a pipeline to an upper region of an accessory
and a lower work station for welding an end of a pipeline to a lower region
of an accessory. Preferably the or each work platform of said upper work

25 station and the or each work platform of said lower work station are
independently moveable between operative and retracted configurations.
One or more further, intermediate work stations may be provided between
said upper and lower work stations for further operations, such as

installing anodes. The or each work platform of said one or more



The or each work station, or at |east the or each work platform provided
thereon, may be pivotally nounted to permt the work platformto remain

hor i zont aWOaposalob10ri mes during variation of the angl e ofPCirrEB200r4003a of t he
15 launch ranp. The or each work station nmay be nounted either on the

| aunch ranp or on the clanping neans or on an internedi ate support
structure. In one enbodi ment said one or/nore work stations may be mounted
on a 20 transverse beam extendi ng between the el ongate frane nenbers, above
sai d opening. Said one or nore work stations may conprise at |east one work
pl atf orm nounted on a support nenber, said support nenber being slideable

al ong sai d tRARKERN M@?étﬁnsnﬁlﬁgﬁmﬂeaﬁ% %tﬁttgbggg*}agflkﬁugp gl atform

between said operative and retract gurations. efabl’y said one
or nore wor letatianti ons conprise a first support nenber nounted on said
transverse beam on one side of the pipeline firing line and a second
support nenber nounted on said transverse beam on a second side of the

pi pel i ne fi rineg dri BScH RPGK patgﬁ,;nd | Wa [l g [op sl ' rk

pl atformnms being nounted on Es)ai [ rré%); ?Jepéé)r??'dﬁgng"etﬁ gﬁgéﬁﬁlte)bg%grﬂgpmre
second or k pEetgeting ranyb perapnsoworking dthessin drerac envircnmgttat cowditions.

2008/ 096107 1382008/ 000366 nmenbe each work station being defined by
one first wo gﬁag?%f r’??’%%dp 'E'eémrédfmtﬁkf?ﬂpﬁcﬁw nENARUEoMALIRE i r st

and second swppaible etbess abRist positiche Wheréhone ﬁa}kdgebﬁﬁﬂﬁ"%r Reakepm for

movenment of said first and second work platforns between said operative and
retracted 5¥6WNN §aidgnciesire andam secord pasition whesein said workupdatéorsmisd | aunch

ranp conpri $&sidd 'GiltsidB%f said enclosure to allow crane access to the work

10 platform.

The or each work station, or at least the or each work platform provided
thereon, may be pivotally mounted to permit the work platform to remain
horizontal at all times during variation of the angle of inclination of the
15 launch ramp. The or each work station may be mounted either on the

launch ramp or on the clamping means or on an intermediate support
structure.

In one embodiment said one or more work stations may be mounted on a
20 transverse beam extending between the elongate frame members, above
said opening. Said one or more work stations may comprise at least one
work platform mounted on a support member, said support member being
slideable along said transverse beam for movement of said at least one
work platform between said operative and retracted configurations.
25 Preferably said one or more work stations comprise a first support member
mounted on said transverse beam on one side of the pipeline firing line
and a second support member mounted on said transverse beam on a
second side of the pipeline firing line opposite said first side, one or more
first work platforms being mounted on said first support member and one
30 or more second work platforms being mounted on said second support



second spaced apart substantially parallel elongate franme nenbers,

nmount abl e upon the vessel in cantilever fashion, said one or nore work 10
st at i ons wayoesavhioconpri se a first work platform nount e@CarGRB2898400D366St

el ongate frane nenber on one side of the pipeline firing line and a second
wor k pl atform nounted on said second el opgate franme nenber on a second side
of the pipeline firing line opposite said first side, each of said first
and second work platforns being noveable with respect to the 15 respective
frame nenber between said operative and retracted configurations.
Preferably each of said first and second work platforns is rotatably

mount ed W t Imebpr cdadhowblie sttipRasding Aehihad ey BA SirstRerk Yaitohmi dnd S
nounted to permt the work platformto remain horizontal at all tines

during vari &ecttONdiwerkplgifermyreachcofissid fitst apt sagend supphrtraembeBach 20 of

said first i at na xi al | vabl e with respect to
t he respect ?’\I/égr@rgarre ?rewré)@r g%'gotké%{va??&ﬁ? tg?g'i%s%ﬁtﬁ%‘f%ﬁe@ o&gﬂﬁmés"tﬁor each
wor k st at i osetonde workabpgatioxing! | Bemle@md AR pbﬁéfét% f ahiNOrdtiafed 25The
apparatus may further conprise guide neans, such as rails or tracks, for

gui di ng an &OPHEYWEHIONSet ween its storage position and installation
| ocation, at |east one portion of said guide neans extending fromthe
opening of the launch ranp to be aligned with or parallel to said

| ongi t udi nalln arialteohativiecembedietentheheresdit dauridierseop cotprises firstaird
30o0pening in the launch ranp. Further portions of the guide neans may be
VO 2008/ ogefﬁ??’(‘f'r/i%ﬁf@gsﬁeé 366befaptialyh pavialie! aalongate: ffame amemherseast one
portion of thsuriakt ol L eSy:hr t st or age
Posi 1 0ns i EBIERISEHR . URkedl th KabicRer Faaibh. Saib if bE HRIE Wi rent

al ong 19ai d stationasmaypreaghocarmprisefa filse winrk geatimen snduntedich saidt alrstat i on

| ocati on. Each a??céssory 5 be nmounted on, a sled or_carriage, noveable

al ong sai d §RN¥EqdaEe 'ﬁPE@%a‘Pﬂ W’?aéﬁ’eaé’gé%o?'?e“%e fsingt ke #nd @s
respective estond@oriaplalormtEbentet b sid is@bbbéd ewﬁrg%@ﬂamé‘ﬁghfbetr 3@, nor mal

angle of inclination of the |launch ranp. Said carriage nay be provided with
neans for aPt¥Gong side efnthiecpipeline firingdineooppesitehsaid first sitec esshrgf i s

TN A R S T N AR
be fitlbed wréspettivée frapedi MgerAbert hBefat® ayaiiaWpdtatidPand retracted
configurations. Preferably each of said first and second work platforms is
rotatably mounted with respect to the respective frame member upon
which it is mounted to permit the work platform to remain horizontal at all
times during variation of the angle of inclination of the launch ramp. Each
20 of said first and second work platforms may be axially movable with
respect to the respective frame member upon which it is mounted to

enable the or each work station to be movable axially along the pipeline
firing line.

25 The apparatus may further comprise guide means, such as rails or tracks,
for guiding an accessory between its storage position and installation
location, at least one portion of said guide means extending from-the
opening of the launch ramp to be aligned with or parallel to said
longitudinal axis of the véssel when. mounted thereon, through said

30 opening in the launch ramp. Further portions of the guide means may be



According to a second aspect of the present invention there is provided a
15 pi pelaying vessel for a laying a marine pipeline having accessories on
the end oWotnes/q9618el i ne and/or at one or nore internedi XCAF/GROeH1003 al ong
the pipeline, said vessel having nounted thereon a pipeline launch ranp
havi ng pi peline guide neans for guiding and controlling the movenment of a
pi peline along a pipeline firing line i n9t he direction of the seabed,

pi peline 20 cl anpi ng means downstream of the guide neans for selectively
cl anpi ng and supporting the | aunched pipeline, wherein said |aunch ranp is
provi ded with an openi ng downstream of said gui de neans and upstream of

sai d cl anpi r&t@métﬁtrfa%vé}@é%%.afatqeaacg > PRlorP 8t WRE Bufie® e oS! L on

and an installation location in the pip I Tl ng Wthe
25accessory guiding acnessoties! ftam aespactivef stdnagqs)lpmitldms sﬂmpnretrmédlatesal d
cl anpi ng nmegps | vot nmount ed on the

h
vessel to pgﬁﬁstpofthggéﬁéﬁ%afglf §u&?§PHH§$§n§?PVr ar%)'ﬁ 'ngnﬁ?l' r ahdeasnBN@ hus t he

water entry bﬁ* obqré guhﬁe Ridls Wsan&%?l‘élléﬁ%di %atl ¥0 Each pccessory
2008/ 096107 CT13B2008/ 000366 10 In a preferre errbo I ment the Taunch ranmp

i s prov® ded raay beaneurted ast a shes vreweage,rmoveabla amglwsmldcgumelmamg |ntL he
I h | I a vyertica ane aligned w or

substant | al 15eapaertt SRt dY Bebtischal 15 resrsttivReHEede il her eby an

accessory camhgkasabstantialghcoméshonamy RtHenbitall dHghs b "rﬂﬂ‘ﬂahén %f(i'hé ection

substanti al Iy aligned with or parallel to said |ongitudinal axis of the
vessel . Accd@dngtyianmpa Jaid aasiage pray beprovideg withemeans\fonaltering e e i s

provided a gngie of inclination at which the accessory is mounted thereon.
10 In an alternative embodiment the means for altering the angle of
inclination and of obtaining fine alignment of the pipe ends may be fitted
within the opening of the pipelay launch ramp.

According to a second aspect of the present invention there is provided a

15 pipelaying vessel for a laying a marine pipeline having accessories on the
end of the pipeline and/or at one or more intermediate locations along the
pipeline, said vessel having mounted thereon a pipeline launch ramp
having pipeline guide means for guiding and controlling the movement of a
pipeline along a pipeline firing line in the direction of the seabed, pipeline

20 clamping means downstream of the guide means for selectively clamping
and supporting the launched pipeline, wherein said launch ramp is
provided with an opening downstream of said guide means and upstream
of said clamping means for passage of an accessory between a storage
position and an installation location in the pipeline firing line to allow the

25 accessory to be connected to an end of the pipeline supported by said
clamping means.

Preferably the launch ramp is pivotally mounted on the vessel to permit-
the angle of inclination of the launch ramp, and thus the water entry angle

30 of the pipeline, to be varied.



10 nethod of laying a marine pipeline having accessories on the end of the
pi peline and/or at one or nore internedi ate |ocations along the pipeline,
sai d net WO 20e8195108i ng t he steps of: - gui di ng PCREGR20¢840003%6 al ong
a guide neans provided on a | aunch ranp provided on a pipeline |aying
vessel to lay the pipeline fromthe 15| aying vessel along a pipeline firing
l'ine; suspendi ng the pipeline fromM@ clanpi ng neans downstream of the
gui de neans; cutting the pipeline upstream of the clanpi ng nmeans; novi ng an
accessory through an opening provided in the | aunch 20ranp upstream of the
cl anp nmeans and downstream of the guide nmeans from an i nboard position to
an installation location in the pipeline firing |line; connecting said
accessory to an end of the pipeline suspended by the cl anpi ng neans;

rel easi ng t He apafpired endsotimentitHealaungh rprs pebvioed anthe bren e dhed
accessory fromthe vessel . Preferably the apparatus is further provided

with at | easttS3ReCWBYH %f@ﬁ%ﬁoﬁhﬂi’w@e&k iny fé‘&s\(eséﬁb toe mipgling: firinainecat ed in
or adjacent |s@hg RPENVEdichD pl%%o ﬂ@ﬂ%at v ﬂﬁp?rr %rﬁnbgtaﬁﬁ{rﬂg{)%&r&g%g@a%te he

further step of “noving said
confi gurati dongvtummlrammef dhe lvessél, avitereby an accessory can pass through
said opening in the launch ramp is a direction substantially aligned with or

parallel to said longitudinal axis of the vessel.

According to a further aspect of the present invention there is provided a
10 method of laying a marine pipeline having accessories on the end of the
pipeline and/or at one or more intermediate locations along the pipeline,
said method comprising the steps of:-
guiding the pipeline along a guide means provided on a launch
ramp provided on a pipeline laying vessel to lay the pipeline from the
15 laying vessel along a pipeline firing line;
suspending the pipeline from a clamping means downstream of the
guide means;
cutting the pipeline upstream of the clamping means;
moving an accessory through an opening provided in the launch
20 ramp upstream of the clamp means and downstream of the guide means
from an inboard position to an installation location in the pipeline firing line;
connecting said accessory to an end of the pipeline suspended by
the clamping means;
releasing the clamping means and laying the pipeline and
25 connected accessory from the vessel.

Preferably the apparatus is further provided with at least one work station
having at least one work platform located in or adjacent said opening in
the launch ramp, said method including the further step of moving said

30 work station from a first or operative configuration wherein the at least one



WO 2008/ 096107PCT/ GB2008/ 000366 11 work platformis |located in the pipeline
firing line for allowng cutting and wel di ng operations to be carried out
on t he piwelwosa9etoe a second or retracted configurati onPogfGB2008m030ag t he
accessory through said opening and into its installation |ocation for
connection to the pipeline. 5 Enbodi nents of the present invention will now
be described, by way of exanple only, with reference to the acconpanying
drawings, in which:- Fig. 1 is a perspective view of a pipe |aying vessel
havi ng a pi pe | aying 10apparatus according to a first enbodi nent of the
present invention;, Fig. 2 is a perspective view of the pipe | ayi ng

appar at us Ofwgl‘kgplaiforrﬁ'lg Io to§ |ﬁ'ﬂ1§'ﬂ$e‘fﬁh§vﬁrm|@)€ée & eﬂﬁ)wuﬁ% g:?tg&ﬁgﬁ%at us of

Fig. 1, Fig. Ive View'o aylng f Fig. 2

showi ng t he Weldmg \mpekatmt toome carricdebut roet tiee tpdoklinen)ftogar sééany ot5Fig. 5
ratus shown_.in Fi 4: Fig. 6 is an end vi ew of

is an end vie he a
the appar at J§¥V31° %450"%%8%&0 bforg maying the g‘f‘?‘%‘ﬁgrﬁ reugh saideepeingd
confi gurati ofhd ftdits 7n§t§l|a"t‘16n‘?&9athEfWr 6nﬁélﬁloﬂ't8“'t‘hé gwernigeappar atus of Fig. 1

showi ng_the passage of an accessory t ou the o in the | aunch ranp;

20Fig. 8 is a perspectlve view of the apparat us of Fig. 1 showi ng the
I h ts f ht ti
alnch ranmp Iérrrllb'odlsmen S c}# tng rgsentplg\snlentlgnn will now be described, by way of

example only, with reference to the accompanying drawings, in which:-

Fig. 1 is a perspective view of a pipe laying vessel having a pipe laying
10 apparatus according to a first embodiment of the present invention;
Fig. 2 is a perspective view of the pipe laying apparatus of Fig. 1:
Fig. 3 is an end view of the pipe laying apparatus of Fig. 1;
Fig. 4 is a perspective view of the pipe laying apparatus of Fig. 2 showing
the lower work stations in their retracted configuration;
16 Fig. 5 is an end view of the apparatus shown in Fig. 4;
Fig. 6 is an end view of the apparatus of Fig. 4 showing all work stations in
their retracted configuration;
Fig. 7 is an end view of the pipe laying apparatus of Fig. 1 showing the
passage of an accessory through the opening in the launch ramp;
20 Fig. 8 is a perspective view of the apparatus of Fig. 1 showmg the launch
ramp in its fully upright position;
Fig. 9 is a perspective view of the apparatus of Fig. 1 showing the launch
ramp in its lowermost or fully inclined position;
Fig. 10 is a side view of the apparatus of Fig. 1 showing the launch ramp
25 in its lowermost position;
Fig. 11 is part perspective view of a work station of a pipe laying
apparatus according to a second embodiment of the present invention:
Fig. 12 is a further view of the pipe laying apparatus of Fig. 11 showing the
work station in a retracted configuration;



Fig. 9 is a perspective view of the apparatus of Fig. 1 showi ng the |aunch
ranp in its |lowernost or fully inclined position; Fig. 10 is a side
vi ew of tWea¢ss@serus of Fig. 1 showi ng the |aunch ranpPRIiGB20e&0003Hser nost
position; Fig. 11 is part perspective view of a work station . of a pipe

| ayi ng apparatus according to a second enbodi nent of the present invention;
Fig. 12 is a further view of the pipe | a8 ng apparatus of Fig. 11 show ng

the work station in a retracted configuration; WO

2008/ 096107PCT/ GB2008/ 000366 12 Fig. 13 is a further view of the pipe

| ayi ng apparatus of Fig, 11 showing the work platformof the work station

in an Operatr'rig.emis Qﬁrgr-f@rﬁe\ﬂ%ﬂﬁé be%aﬁgiliagrqb%gh:tyéoﬁ'ﬁéhle\rs%vﬁﬂ’gﬁn%tehe pi pe

| ayi ng apparatus of Fi showi n Fon IM an oper

confi gur at i omorkiplatferveof thenebrkrstation m an epérative obeRtdrgled pustidr;on;, Fig. 15
is a further_.vi 42/ of ﬁE/ﬂ_‘e pirié)e I in%ﬁapp_arat us of Fi %: 11 show ngz t he wor k
station in aﬁ{g'oﬁ 153 {YERHiRY QN8 PBS laving apraratus ef fig- ddpshawing thecl i ned
position;  work sthfidh i [ Br?ﬁg{ ' ' ' ' ar at us
according to a 10thi_r'arﬂgrr}bo(?c???rtewrﬁéo l{%ﬁ%ﬁr/g@é{rﬁéllﬁﬁ'&rﬁaodﬂamgg @.ﬁg 17 is
a further pepsigbtppsitioni ew of the pipe |aying apparatus of Fig. 16. As

'ITustrated #la F 5 ) fulnﬁe? v}é)w o?trPei Bﬁa)el Izai%ina %p%gpa%g toy Eig?%%osrh%vﬂgg ttlf?e afirst
work station in an operative configuration with the launch ramp in an
inclined position;
Fig, 16 is a perspective view of a pipe laying apparatus according to a
10 third embodiment of the present invention and:;

Fig. 17 is a further perspective view of the pipe laying apparatus of Fig. 16.

As illustrated in Figs. 1 to 10, a pipe laying apparatus according to a first
embodiment of the present invention ihcludes a launch ramp 1 mounted at

15 the stern of a vessel 2 and having pipeline guide 6 and tensioning means
8 provided thereon.

The launch ramp 1 comprises a pair of spaced elongate frame members
10,12, each frame member being pivotally connected at a lower end to a

20 base member 14,16 mounted on the vessel 2 such that the frame
members 10,12 extend upwardly from either side of the deck 4 of the
vessel 2 adjacent the stern. A transverse beam 18 joins the upper ends of
the frame members 10,12 to define a goal post liké arrangement having
an opening 20 between the frame members 10,12 and below the

25 transverse beam 18 through which an accessory 22, such as an initiation
fitting, a pipeline end termination (PLET), a pipe valve or a tee assembly
can pass.

A hydraulic adjuster comprised of one or more hydraulic rams 11,13 is

30 associated with each frame member 10,12 to enable the angle of



enbodi mrent of the present invention includes a launch ranp 1 nounted at
15the stern of a vessel 2 and havi ng pipeline guide 6 and tensioni ng neans
8 provi dewotne®er7 The | aunch ranp 1 conprises a pair @CTgR0es000I66Ngat e
frame nenbers 10,12, each frame nenber being pivotally connected at a | ower
end to a 20 base nenber 14,16 nounted on the vessel 2 such that the frane
menmbers 10, 12 extend upwardly fromeithdd side of the deck 4 of the vessel

2 adjacent the stern. A transverse beam 18 joins the upper ends of the
frame nmenbers 10,12 to define a goal post |ike arrangenent having an
openi ng 20 between the franme nmenbers 10,12 and bel ow the 25 transverse beam

L8 through whifiaigh FAREIARh RimpSHED paSvated i HidlhBNid Waldentdy PI P! i ne
end termnation (PLET), a pipe valve or a tee assenb can pass. A
hydraul i c agjngie ef thegipelireeth td swihpiper lagingeopeyatiend atodiffermt dépths. ils
30associated with eaa[} fLﬁPréi nber 10,12 to enable the angle of 13

i ncl i nati on 'SENWVIS29Fd Jhe islination of thg Jawech ;MR L May Petvareghter entry

angl e of {Neapy RS Ipiselibe ftet Writry aRBlel BYWHEIPPE 361 bt oo T fre gt y be

depths. It is envisaged that the incfination of the launch ranp
vari ed @ o vargferied embetlimentythesishaperof thegframeemeseserg 010, 02 amiithel00. | n

the 5 pref d . i ment, th f the f 10,12 and th
nssoci at od BISECRID GRS TertSTs o 100 ain SRR eI AR Fekte B ber 5
10, 12 rests l@@Bef80MSSRAE h]genbtﬁéere@ﬁ@&mfe bdsd GnéinbBr 112214 JHCIhed NP at a

m ni mum i nclination angle to provide a mninum pipeline water entry |aunch
angl e of 30 /launrchsiagimat a neingsumdInelinatioo . anpheto pravide auminpyrel pipelineat er

le| houa b N _Fi . The. | h angl b
oxt ended beyiia” SEMSciEy FEndhRe’r A Shoh 8 Bies o @ a1 ¢ A essel
movi nglgast emraiiiuin pmliﬁ@m@ﬂﬁyewbegwmmndg_rsnsﬂhhnw@ et SO as to

facilitate the hand over of the I ne a floating production facility
by al | owi ng Iay.lqgibgréglggpabggmxtggded beyond 90 degrees to enable the pipe to

be laid with the vessel moving astern with the suspended pipe catenary
underneath the ship so as to facilitate the hand over of the pipeline to a
floating production facility by allowing a close approach.
15
The launch ramp 1 may be mounted for movement transversely across the
deck so that the ramp can be maintained directly in line with the pipeline
as it comes off a horizontally journalled reel mounted on the vessel. To
accommodate the movement of the pipeline across the reel as it is
20 unwound, the ramp may be moveable either side of the centreline of the

vessel so that the ramp centreline moves across the width of the reel.

Extending upwardly from the transverse beam 18, the remainder of the
launch ramp 1 defines a support structure for the pipeline guide 6 and

25 tensioning means 8. Pipeline 15 can be supplied to the launch ramp 1
from a large reel, either vertically or horizontally arranged on the vessel.
Alternatively the pipeline may be assembled from individual pipe sections
on the vessel and fed to the launch ramp.



The launch ranp 1 may be nounted for novenent transversely across the deck
so that the ranp can be maintained directly in line with the pipeline as it
conmes of fwe 2aewi9gwnt al |y journal |l ed reel nounted on thePCaFgGRA008/0D0366
accomodat e t he novenent of the pipeline across the reel as it is
20unwound, the ranp may be noveable either Side of the centreline of the
vessel so that the ranp centreline movesl4across the width of the reel.

Ext endi ng upwardly fromthe transverse beam 18, the remai nder of the |aunch
ranp 1 defines a support structure for the pipeline guide 6 and 25

tensi oning neans 8. Pipeline 15 can be supplied to the launch ranp 1 froma

| arge reel, gidd¥h theTdunedl IO I | .
Al ternatively the pipel irﬁg Hr?g]yﬁjg’eag{sds %ﬁggnﬁ g?ﬂ'?ﬁ%ﬁ\aggﬁé{mgﬁéﬁﬁct i ons
on the vessd@ndagup g antend ofthegiipelingp15 ta\6IGW0 A8 PYRELDEPET IcB2 @08/ 000366

14 Beneath | aunch r.a 1. a hang-qff,clanp 30 is provided for clanping
and supportitfﬁrgth ncoéﬁgcﬁ?%ﬁ@hﬁcﬁﬁﬁ‘%&%ﬁh?’@t‘&l | ow the pipeline 15 to be cut
for the connection of an accessory 22 thereto. 5Three vertically spaced

work stations 40,50, 60 are suspended bel ow the transverse beam 18 of the
| aunch & anp Three vgeically spaeediwarksstations 46,50:6@ angy suspemaiett belost e at i on

oper o1, i B, W' Bind) T4 BerFlp Sl Likh o 40 0

conprises firs

41a, 41b, 42a wElding lan aAbdS Zestafdtiohlepdralo®Pto BaatREd vt %ﬂzﬂzs.e sibéliy side of

the pipeline firing line. In order to allow an accessory t'o pass between
t he el ongat &5 r dAC krsfation 140,060 eemprisesifirst imod pesond gairshef ei n it

can be conmﬁ,wg}lgié%g?@%g%i%%Eirzat,lfb,gjla%fl8,%5‘a,5§2%t,é?£§1b,62a,62b

41a, 41b, 42a,
10 mounted on either side of the pipeline firing line.

In order to allow an accessory 22 to pass between the elongate frame
members 10,12 into an installation position wherein it can be connected to
the pipeline 15, the platform sections 41a,41b,42a,42b,51a,51b,52a,52b,
15 61a,61b,62a,62b of each work station 40,50,60 are mounted on carriers
45a,45b,55a,55b extending from and slidably mounted on the transverse
beam 18 of the launch ramp 1 to be slideable transversely from operative
positions on either side of the pipeline firing line to retracted positions
spaced away from the pipeline firing line providing clearance for the
20 accessory 22. The platform sections 41a,41b,42a,42b of the uppermost
work station 40 are mounted on separate support carriers 45a,45b,
moveable independently on the transverse beam 18 to allow the platform
sections 41a,41b,42a,42b to be returned to their operative positions once
the accessory 22 has been moved to its installation position, to allow
25 welding and other operations to be carried out on the accessory, for
example to allow the accessory 22 to be welded to the pipeline 15,
upstream of the accessory 22. Each work station platform section
41a,41b,42a,42b,51a,51b,52a,52b,61a,61b,62a,62b is mounted on its
respective carrier for rotation about a horizontal axis parallel to the

30 transverse beam whereby each platform section can be maintained in a



15 61a, 61b, 62a, 62b of each work station 40,50,60 are nmounted on carriers
45a, 45b, 55a, 55b extending from and slidably nounted on the transverse beam
18 of thewbaoesiiesroanp 1 to be slideable transversely fr ®@CTER20e8(G0086
positions on either side of the pipeline firing line to retracted positions
spaced away fromthe pipeline firing line providing clearance for the 20
accessory 22. The platform sections 41a, Wb, 42a, 42b of the upper nost wor k
station 40 are nounted on separate support carriers 45a, 45b, noveabl e

i ndependently on the transverse beam 18 to allow the platform sections

41a, 41b, 42a,42b to be returned to their operative positions once the
accessory 2dironkdStiditth faydriifess 6! k! MdIebIARSIHtiBR: of! fedbliAth 25
wel di ng and ot her operations to be carried out on the accessory, for

exanpl e to diaMpyv! ¢ suchdbeteady platirmsdstionds sieltilevellinge pi pel i ne 15, upstream
of the accessory 22. Each work station platformsection

41a, 41b, 42a, 42b, 51a, 51b, 52a, 52b, 61a, 61b, 62a, 62b is nounted on its

respective CHig hahgofficlambado i8Mmalieted ch Beeira@abR! subpoft ZRIGAIGL the t he
30transyverse beam wher eby each platform section can be maintained tn a WO

2008/ 09% 107 FEngcef stnp G03weba snoved betwegn sniaperationah posifiandlatigsedf t he

"o sl fo1 cvatit fd Bhefine o (A" 3R Plercted HoRibBawoRREN Be Havai oo "
support 32 tclarmapl 3Dstretrabteliang-of tihe pipdine Wingdineo ANBRCark AEVERBHRTo

oper at i onal ngSiti on, aligned with the pipeline firi ng l'ine, and a
retracted pd8PYe Bast gdrangnoff plampndp efderdpanaintin the hang-efft dampud0 of t he

' or dor 10 apeehifh e Apefle BnG e e X TnEGEA te SopRTT ne”
firingl®ine,32 teebelpivgtaBle alsoutoapivest axis ialigned idr thelPivéR axedef Fe/ot abl e
about a pivqt axis ah%r%n d ¥V| h the pivots axes of the franme nenbers 10,12
when it its GPRF NGBR ﬁ%% when it its ppetational pesiiionnds further klowesmosh ( not

shown) nmay hgorkostati6s (R6t BREW! t oP iorofitédm® Lhoas Lo allow
an accessory to be wel(ded to ?ﬂg‘q?fpga@‘?“f}%%pg%ﬂ’ne I@“P%a}ﬂﬁe paci ng
bet ween t he GiamMR UPROMOIZ {0 atidwran aecessong tovbenwelkletiftei ther altazrlyt lash
positions a%gném[% i mensions of the franme nenbers 10,12 and transverse beam
18 are arra eol o provide sufficient clearance to allow passage of an

accesstfy, such as a PLET, of up to 8mx 14mx 6m 20

The spacing between the work station platform sections when in their
retracted positions and the dimensions of the frame members 10,12 and
transverse beam 18 are arranged to provide sufficient clearance to allow
passage of an accessory, such as a PLET, of up to 8m x 14m x 6m.

20
In order to transport accessories from a storage position on the deck 4 of
the vessel 2 to the installation position in the pipeline firing line, guide
tracks are provided along the deck 4 of the vessel 2, a first elongate track
section 70 extending along the centre line of the vessel 2, extending

25 through the opening 20 between the frame members 10,12 of the launch
ramp 1 to the accessory installation position. Extending transversely from
the first track section 70 are a plurality of further track sections
71a,71b,72a,72b,73a,73b,74a,74b,75a,75b extending to individual
accessory storage positions located at spaced locations along either side

30 of the deck 4 of the vessel 2. Each accessory 22 is mounted on a carriage



In order to transport accessories froma storage position on the deck 4 of
the vessel 2 to the installation position in the pipeline firing |ine,
gui de tr awk0ey@owovi ded al ong the deck 4 of the vesselPCT/GR064/08366

el ongate track section 70 extending along the centre line of the vessel 2,
extendi ng 25 through the opening 20 between the franme nenbers 10,12 of the
| aunch ranp 1 to the accessory i nstal | at1®n posi tion. Extending
transversely fromthe first track section 70 are a plurality of further
track sections 71a, 71b, 72a, 72b, 73a, 73b, 74a, 74b, 75a, 75b extending to

I ndi vi dual accessory storage positions |ocated at spaced | ocations al ong

ith id ' ted
on & carri age W 2000 Dee s TRar RS as o OYeE T a6 RRRREtye Steriadl casor y

22 can be noeeation @eng dsrrespectives furthesr traek Isectivn, otheatamiaget 80 rthepect i ve
further track .section, the carri.age 80 then i.ng npveabl e al ong the first
track secti oreing Meyeahle ?ﬁé‘ggf‘?ﬂﬁgﬁ‘%@ﬁcﬁ?%% tﬁglﬁq’l"@g‘;@'%rﬂpsﬁ@ni-s nount ed
on its carriage 80 at an inclination substantially corresponding to the
expected pipeline water entry angle. Means may be provided for varying the

angl e a® whilcéch rRccgsseys @2y I Mmogntedunnetis ocartiage c8@ r atagm @tclimatiomat t he
angl e can be ' correspopd,to the angle af inclination of the

| aunch ram.sﬁ%iﬁﬁ%ﬁgié\%%e%@"%‘%n& the, eﬁ?&f?é&’eﬂfﬂﬁ'?ﬁ ‘_ﬁ%*@és%’gffyyaﬂ_g%dl i ng
means, such Mean@mabapesvidédTor VARG e BREleCAt RIER thOBcasboppsblit on of

t he accessory 22 can be adjusted to bring the accessory 22 iInto alignnent
with a pi pelhaented o e garriage s8@ ssihdhabthecarglewhan be adjsstedstal | at i on

position. 15 and o, very i al so _kno as Laydo and
Pocovery | i inaapnag feand @ or BEMARK of e ta ik tatiioe hé SanBaedl]. of
clanp 80. Theapdie provided witredctesdary Hamlliagdmehns hsudh R8! iaRiptilatopnd any
accessory associ at edrPE)he ewi th, down on the seabed and to recover the

pi pel i nel ac ¥8%prWhe Yrtéﬁlﬁrf%ﬂ?ﬁq'héngaﬂ%ﬁquoﬁﬁm IRECRSFOIY | 2% CAB beat ched to

of the oat or ) HRAABREAAY 158 adblfear S8 il allnifert D o BRGS0
oper at e. By Vhichdfiiado beeoaneetedanyertin iecinktallatio® pbsitiopi pel i ne firing line
at the correct .
15 An abandonment and recovery line, also known as Laydown and
Recovery line (not shown), is provided on a winch adjacent the hang-off
clamp 30. The A&R line is used to lay the end of the pipeline 15, and any
accessory associated therewith, down on the seabed and to recover the
pipeline/accessory, if required. The cépacity of the A&R line is matched to
20 the lay system capacity and the length of line is matched to the length of

the catenary in the deepest water in which the ship is designed to operate.

By bringing the accessory directly into the pipeline firing line at the correct
location and orientation for connection to the pipeline, without requiring

25 movement of the hang-off clamp or launch ramp, the delay to the
pipelaying operation required for installation of an accessory to the
pipeline is minimised.

Pipelaying vessels must operate in harsh environmental conditions and

30 therefore it is desirable to provide a protective enclosure at each work



| ocation and orientation for connection to the pipeline, wthout requiring
25 nmovenent of the hang-off clanp or |aunch ranp, the delay to the

pi pel ayi iyoapes/@siodn required for installation of an ac®E€IgBWIHWOIde
pipeline is mnimsed. Pi pel ayi ng vessel s nmust operate in harsh
environmental conditions and 30therefore it is desirable to provide a
protective enclosure at each work WO 2038/ 096107PCT1G32008/ 000366 17
station to enable wel ding operations to be carried out in a sheltered -
environment. In a second enbodi ment of the present invention, as
illustrated in Figs. 11 to 15, each work station is defined by a pair of

encl osures LifioM l‘t(l;]lé}] %'“ﬁ‘ﬁ{jgé fo'n\éeLoy bgoggrtr%g ach B% aﬁt*\egfﬂﬁ ection

5120 to provide a shelter arou I on ection
120 is sli deablrgnmeoht eth wi tseicont hembedipesiti vE the chresent idvdhtion, bes noveabl e

between a r as_shown in Fig. 12, wherein persons wor ki ng
on the plat ﬁ@ﬁsﬁﬁi@gﬂffﬁg%r& ﬁPoi%c?é@h I’Yprf(rﬁﬁi'@%és gefinednerat paimaf an

ext ended pognkigai tlon 120 is
accessi bl e, for&e;eaﬁ]%n{&‘gﬁe\}r\{g |9r é%cctt'\gg %lm“% fela%ﬁ)tl%l%@ ?% at form
via a (5rane12ﬂ§0\nr0\hdeia$ffe'lhesarcammehc1'ewbrk statldm.pl atform section 120 is

rot at abl e about 15 a hori zontal axis whereby each platformsection 120 can
be maintained in a horizontal orientation regardless of the angle of

ol -1 ovel | Lag . B eioh R 20SI Sy HRelin U M TS SRR o™ or
rotati on wi €AclosyrediOite be mweablﬁ hetwvern ntetthdied positiba, aszsmsmfme beam of
the |aunch F'™P12, wherein persons working on the platform section are protected
10 from the environment, and an extended position, as shown in Fig. 13,
wherein the platform section 120 is accessible, for example to enable

objects to be delivered to the platform via a crane.

As with the first embodiment, each platform section 120 is rotatable about
15 a horizontal axis whereby each platform section 120 can be maintained in
a horizontal orientation regardless of the angle of inclination of the launch
ramp, such that each platform section 120 is self-levelling. As shown in
Fig. 11, each enclosure 110 is journalled for rotation with respect to a
carrier 130 mounted below the transverse beam of the launch ramp
20 (omitted for clarity). Each carrier 130 comprises hollow box like structure,
the interior 132 of the carrier 130 defining an enclosed access
passageway providing passage to the respective enclosure and the
platform sections mounted therein. Stairway ladders 134 are mounted
within each carrier 130 to allow persons to move therein regardless of the
25 orientation of the launch ramp.

Window openings, which may be glazed if desired, may be provided in the
walls of the carriers 130 and/or the enclosures 110 to provide natural

lighting and to provide a visual level reference to person working therein.
30



20 (omitted for clarity). Each carrier 130 conprises hollow box |ike
structure, the interior 132 of the carrier 130 defining an encl osed access
passagewalyopoeuioadiong passage to the respective encl osur @CaneB20és00pleat f or m
sections mounted therein. Stairway |adders 134 are nounted within each
carrier 130 to allow persons to nove therein regardl ess of the
25orientation of the launch ranp. Wndov@8openi ngs, which may be gl azed if
desired, may be provided in the walls of the carriers 130 and/or the

encl osures 110 to provide natural lighting and to provide a visual |evel
reference to person working therein. 18 As illustrated in Figs. 14 and 15,

cutouts 140, AdBugi&teBiRFighed4i dhd 15, MROGS RIN4DURS piRlded inthéﬁgpeﬁnC' osure

110 to allow the pipeline 15 to pass through the enclosure 110 each
angl e of i n@Andhkwesrwalis ofheachanolosuset 105t allowHhedpipetirexi1Betot pass t he

present inveption,.as i]lust ed in Fi 6 gnd. .17, .the work stations are
nount ed di rgﬁﬁqwﬂc}neteﬁ'gloﬁjffei%]a??ﬁgh Pﬂa%c 'PQW&F'OM‘: ¢ lRupgh rampst  and
second enbodi nents, the launch ranp 200 conprises 10 first and second

spaced el ongate franme menbers 210,212 |inked by at |east one transverse
beam 218, ed@ta thighembadiraentod e pressntgnysntionalasyillgstratedtisdFigs 6 | ower

member s 210 500 P isagls 4 BBl deURiat se Bes ke deinest “The
vessel adj agamip.the stern. An opening 15 202 is defined between the frane

menbers 210, 212 and bel ow the transverse beam 218 t hrough which an
accessory 222, such as an initiation fitting, a pipeline end term nation

(PLET), a pi . i er
enbodi nent s, {ﬁ}éﬁpﬁeﬁﬁgpﬁgtﬁggggﬁaﬁ{a@%@gﬁf{%n e%upggﬁmﬁn@eﬁ&gﬁp&% enent
acrossi@ he diestkand sebend apaekd dlengdty friveel Mmeniers M0, ZHD lilked®ynaei ned in
alignnment with the pipeline as it comes off a verticall§1arran ed reel

[

mount ed on t¢RStyRRE dransyerse Jeamm 218 Feach feameamendvers 2118, 212 Beingnd second
frame manberﬁotally connected at a lower end to a base member 214,216 mounted on

the vessel such that the frame members 210,212 extend upwardly from
either side of the deck 204 of the vessel adjacent the stern. An opening
15 202 is defined between the frame members 210,212 and below the
transverse beam 218 through whi;:h an accessory 222, such as an
initiation fitting, a pipeline end termination (PLET), a pipe valve or a tee

assembly can pass.

20 As with the other embodiments, the launch ramp 200 may be mounted for
transverse movement across the deck of the vessel whereby the launch
ramp can be maintained in alignment with the pipeline as it comes off a
vertically arranged reel mounted on the vessel.

25 As shown in Fig. 16, each of said first and second frame members
210,212 defines a box section framework having an opening 230 for
receiving a pair of work station carrier members 235. Each carrier
‘member 235 is slideably mounted within its respective opening 230 to
allow the carrier member 235 to be moved in a direction parallel to the

30 pipeline firing line to enable the height of the work stations to be adjusted.



210, 212 defines a box section framework having an opening 230 for receiving
a pair of work station carrier nenbers 235. Each carrier nenber 235 is

sl i deabl ywoRoe@da10%i t hin its respective opening 230 to RICITEGBORZ0003661 | er
menber 235 to be noved in a direction parallel to the 30pipeline firing
line to enable the height of the work stations to be adjusted. WO

2008/ 096107PCT/ GB2008/ 000366 19 Each work9stati on conprises a first work
station section 242 nounted in said carrier nenber 235 on said first frane
menber 210 on one side of the pipeline firing Iine and a second work
station section 244 nounted in 5 said carrier nenber 235 on said second
frame nmenber 212 on a second side of the pipeline firing |line opposite the
first side, the first and second work station sections 242, 244 being

nmount ed wi t hiFach merkistatioranompdsesia finsh morkstdtionss€dtdn2242 fosuritedrigver se

novenent towar.ds._an way fr one anather to be vahl e between an
operative cor 'ﬁqdi??@f%l %‘ﬁ'ﬁ/%eﬁg AN 5314 g’éﬂv&ﬁrﬂe@%ﬁ‘ggh%ggc‘?’? 6Re Hde c1fpcat ed
|0 the pipel heepipeline fring Nfe i 4'scedhdvdik'statith 88ctiotPbah Mo @REE3HT Ons to
be carried out on the pipeline, and a retracted configuration, TO permt
passagedof o8fidcagRrongme? 288rarughidsssodndfeamagé@abenad2ion a secend

i tall ati . j .f ti to,t [ [ Each k stati
soct on 242 948 Fh8 Bindlbe S e Siohdte: e Fist S dhe oAt seoend rember |
235 to per miwoikhstation lsestiond 0R21A4" B&RY Pnb@r'itleé%ihﬁh tAé fﬁét'z%%a @ggo#r i ng

variation of the angle of inclination of the |aunch ranp e work
station sectfTang mamber2 19,243 for transvesserniayement towandsrargbaway ftoah t er 250

conpri si ng =] bei cl gsed on.three.sides, the shelters
250 of each_aov\%r) énéiﬁaé? itgnrﬁasgiq_le'rﬁgw % ' ZA4 20 1OPERETYGAEP '%*{'aﬁ%nwgs%%r ating
when i 10t heithe apsrkastatien sectidrguaret ibeadtin thé Pipdlneiry wbﬁr%b\mq y fully
encl osed work environnent around the pipeline. Cutouts are formed Tn the
upper and | GMting@ndswelding, epetationsde bgEaried @ubion thes pipgines andea pi pel i ne

e ocan ¢h TPRSERELAAAIARATS, RAIPRSEIE o MR 220 Al 0, Pons
The cut out s said gpemingd@02vand intboits irgstallation location for connection to the
pipeline.
15
Each work station section 242,244 is rotatably mounted within its
respective carrier member 235 to permit the work station to remain
horizontal at all times during variation of the angle of inclination of the
launch ramp 200.
20
The work station sections 242,244 of each work station each comprises a
shelter 250 comprising a box-like enclosure being closed on three sides,
the shelters 250 of each work station section 242,244 of each work station
cooperating when in their operative configurations to provide a
25 substantially fully enclosed work environment around the pipeline.
Cutouts are formed in the upper and lower walls of each shelter 250 to
permit passage of the pipeline therethrough, the cutouts being elongated
to allow the pipeline 15 to pass through the thus formed enclosure at a

variety of launch ramp inclinations. The cutouts are provided with closing



WO 2008/ 096107PCT1GB2008/ 000366 20 neans to limt the ingress of water and
to maintain the environnental protection. A platformsection 260 is nounted
in the bovoorsg9ewach shelter 250. 5 Each pl atform sect iPER/@R004/®036vabl e
between a retracted position, wherein the platformsection 260 is encl osed
wi thin the shelter 250, and an extended position, wherein the platform
section 260 is |located outside of the sh&lter 250 to enabl e access to the

pl atform section 260, for exanple for delivering objects to or renoving
objects fromthe platform 10secti on by crane. By coordi nati ng novenent of
each shelter 250 within the respective carrier nmenber 235 and each platform

section 260 wi.t.hAkn.its.respective el.ter 250, three possible work station
confi gurati ows?t“ﬁ? gopﬁrﬁ'\t/itﬁ%d'.%\t%?saoﬁg"aft?rr ?Péc@nm"dﬁ?% Bb%,e“e'ﬁ%"@ﬁerﬁ'er s are
nmoved fully protestidhy to their operative positions with the platform

sections in their retracted positions such that the work stations sections
cooperate to form an encl osed working environnment around the pipeline. In

posi 1 ons w1 oREioh A0 AF rhciirRed R e haRE ot el Sretel ddhea ¢

posi tiobs, shath tplatforiheseetion f 2605isS ARiviablts bRARBEH 34 erctr@cRIP \HodRioghD open
wor ki ng environnment around the pipeline wherein the platformsections 260
are accessi bVReig{n the, platfognsantionr 26Q ixienelpged vythine the sbeltem250  and d

confi gurati oy ekfetdal \Y b A .t 1ons and
the platform sgct [ ons(?J:ftirsgro:rfr‘b\?‘;er%rglgI @%eélgﬁéﬁﬁlrséfr'%”c?é%?%i%&tt?%%? er eby an
unobst r uct edofsiec shelierp2560i the énablruradcese tpi thel phatfofinr ssetidn P60t Foper m t
passage of an ac*e 0ori s such, as an initiation fitting, pipeline end

),

terni nati on CH r gefenng phigsts o (tdemauing, objectsyfsom the platform
2008/ 0%107%&%%%9Q-§é@0366

By coordinating movement of each shelter 250 within the respective

carrier member 235 and each platform section 260 within its respective

| shelter 250, three possible work station configurations are provided. In a

15 first configuration, the shelters are moved fully inwardly to their operative

positions with the platform sections in their retracted positions such that

the work stations sections cooperate to form an enclosed working

environment around the pipeline. In an second configuration, the shelters

250 are moved to their fully outward positions while the platform sections

20 . are moved to their extended positions, such that the platforms sections

cooperate to provide an open working environment around the pipeline

wherein the platform sections 260 are accessible by cranes and other load

handling devices. In a third configuration, the shelters are moved to their

fully outward positions and the platform sections are moved to their

25 retracted positions whereby an unobstructed space is provided around the

pipeline firing line to permit passage of an accessories such as an

initiation fitting, pipeline end termination (PLETs), pipe valve or a tee
assembly.



21 Various nodifications and variations to the described enbodi nent of the
invention wll be apparent to those skilled in the art w thout departing
fromthe Woopes/@biorhe i nventi on as defined in the appen®€d/GB20031®0368] t hough
the invention has been described in connection with a specific preferred
5enbodi ment, it shoul d be understood that the invention as clainmed should
not be unduly limted to such specific eltbodinent. 22 Clains 1. An
apparatus to be nounted on a vessel for a laying a nmarine pipeline having
accessories on the end of the pipeline and/or at one or 5 nore internediate
| ocations along the pipeline, said apparatus conprising a pipeline |aunch

of B pi pel | ne s oot AEn T R o BligRE, un AOTaBRY drdbodiient o 4B° < capea,

pi pel i ne cl anpemtipmwihise dppaint e thode SKIRAW 8 drEMtRoliCdeSRtiRg Hioke! Y

cl anpi ng and, su ortépglthe | aunched pipeline, 10 wherein said |aunch ranp
i s provi ded HWPt3FORE Hpthsi inyerfinmas definedin $he dppended rmiaims. aAlthapgh r eam of
sai d cl anpi ; . ac .y _between a.storage position
and an | et AP ArraRqrEhag eRReqtinBl, B RE b B SRstE BiFaiethe
accessoby t cerhbodiorendcit sHotild benurdetstod: that fepipveAtors BB RMifRd dhouidi d

cl anpi ng neani An apparatus as clained in claim1, wherein said

. 15 - \ E
st or age posi'lq(9?‘H?dut%hgmét@@é%§B?'§/SP§C'T-'¢1§B&OQ"B¢"&- he | aunch ramp. 3. An
apparatus as clainmed in any preceding claim wherein said 20 cl anpi ng neans
i s noveabl e between an operative position, wherein the clanping neans lies
inthe pipeline firing line, and a retracted position, wherein said
cl anpi ng nmeans is noved out of said pipeline firing line to permt passage
of an accessory therepast.




254. An apparatus as clainmed in any preceding claim wherein the |aunch ranp
Is pivotally nmountable on the vessel to permt the angle of inclination of
t he | aunchworamps®’be varied to vary the water entry an@iCa/GB20edi@o3Hopel i ne.
WO 2008/ 096107PCT1GB2008/ 000366 23 5. An apparatus as clainmed in any
preceding claim wherein said |aunch ragg conprises a pair of spaced apart
substantially parallel elongate frane ers, nountabl e upon the vessel in
cantil ever fashion, said opening being provided between said el ongate frane
menbers, 5bel ow said gui de neans and above the clanmping neans. 6. An
apparatus as clainmed in claim5, wherein said elongate frane nenbers are
pivotally nogpdimbl e on the vessel to allow the angle of inclination of the
| aunch ranp to be varied. 10 7. An apparatus as clained in claim®é,
wherein the clanping means is pivotally nmounted on a pivot axis aligned

en the cl anmping

with the piv X of ea f the el 0gatefr nbers. wh
nmeans is in o'%ir%&qé\y PPOWOUTge 8n Ay eﬁ‘ﬁﬁ'a&‘jtﬁsla)ﬁ@gcﬁamﬁﬂael n any
precedi ng cl @Emmé %évmgra@éé&bhéé% fle bRAS tﬁeepnﬁeﬁrke ahaldrot Bﬁ'dﬁg at

| east one wor | atformlocated 1n or adjacent said opening In e | aunch
ranp, said amor%ﬁgerrmcbataolpzamnm almnmtbelmmﬁlmvaaideammmcanpwsg ative

configuratio n st 20 on | atf o cated ., in the
pi pel i ne fi r?rﬁyﬂﬁg“ﬁe I?%{] I"?'BRA av'ﬁ'gt Pﬁpﬁgn%rﬁi" 'H?ﬂ@s gﬁérgﬂ'&aﬂsaf‘@ be
carried out mttdumgotrmemd%me%ﬂcbfaa dimet #8ng e bigekhat firhy life RS TtAE t
passage of an accessory through said opening and into its installation

| ocation forditgstiRecfited seabedipelng ¢lagpinsgieans siopasiream abthel guided in
claim8, conpehisar adibdthaly Warfping?hfld supporting the launched pipeline,

10 wherein said launch ramp is provided with an opening downstream of said
guide means and upstream of said clamping means for passage of an
accessory between a storage position and an installation location in the
pipeline firing line to allow the accessory to be connected to an end of the
pipeline supported by said clamping means.

15
2. An apparatus as claimed in claim 1, wherein said storage position
of the accessory is inboard of the launch ramp.

3. An apparatus as claimed in any preceding claim, wherein said

20 clamping means is moveable between an operative position, wherein the
clamping means lies in the pipeline firing line, and a retracted position,
wherein said clamping means is moved out of said pipeline firing line to
permit passage of an accessory therepast.

25 4. An apparatus as claimed in any preceding claim, wherein the
launch ramp is pivotally mountable on the vessel to permit the angle of
inclination of the launch ramp to be varied to vary the water entry angle of
the pipeline.



wor k stations spaced apart along the pipeline firing line. 10. An apparatus
as claimed in claim8 or claim9, wherein the or each wor kst ati on
conpri seswe 2pe/0967 wor k pl atforns arranged on opposit e PSITAER0@0WH30mhe
pipeline firing line. WD 2008/ 096107PCT1GB2008/ 000366 24 11. An appar at us
as claimed:in any of clains 8 to 10, wherein the launch ranp is pivotally
mount abl e on the vessel to pernit the add e of inclination of the | aunch
ranp to be varied to vary the water entry angle of 5 the pipeline and the
or each work station, or at |east the or each work platform provi ded
thereon, is pivotally or rotatably mounted to pernmit the work platformto

omal n ot | apnt al AR okt S i EATIn'3h, AE004Ah LAR ARPLRIAT dg! |l on

of the Iaun n apparatus as n-any o ai e to 11,

wherein the Iauntefaa‘anvmrdonmrwefsoarrpafr of dparet apart0§uts@taﬁlnauyr watallel ons,
preferably the work station closest to the gw de neans, i s noveabl e between

its first a 0%%@8 @'E%H?‘%"@'Eﬁfét Mmewetabie sigen B‘hﬂ’??SQJﬁn pﬁ@tlleveréaéhl%rk
pl atform of gy "Witg rBliiBAS bethweel <ol YBRIAL faf® MhEEE, 1N claim

any of clains 8
5 below sald gwde means and above the clamping means.

6. An apparatus as claimed in claim 5, wherein said elongate frame
members are pivotally mountable on the vessel to allow the angle of
inclination of the launch ramp to be varied.

10
7. An apparatus as claimed in claim 6, wherein the clamping means is
pivotally mounted on a pivot axis aligned with the pivot axis of each of the
elongate frame members when the clamping meahs is in its operative
position.

15
8. An apparatus as claimed in any preceding claim, further comprising
at least one work station having at least one work platform located in or
adjacent said opening in the launch ramp, said at least one work platform
being movable between an operative configuration wherein the at least

20 one work platform is located in the pipeline firing line for allowing cutting
and welding operations to be carried out on the pipeline, and a retracted
configuration to permit passage of an accessory through said opening and
into its installation location for connection to the pipeline.

25 9. An apparatus as claimed in claim 8, comprising a plurality of said
work stations spaced apart along the pipeline firing line.

10.  An apparatus as claimed in claim 8 or claim 9, wherein the or each
workstation comprises a pair of work platforms arranged on opposite sides
30 of the pipeline firing line.



or each work platformof the or each work station is noveable in a
direction transverse to the normal direction of travel of the accessory

t hrough s&baoesgeniong. 20 14. An apparatus as cl ai ned i RCEFIGH208I@9366her ei n
the or each work platformis also noveable in a direction parallel to the
pipeline firing line. 15. An apparatus as clainmed in any of clains 8 to
14, conprising an 25 upper work station 2%r wel di ng an end of a pipeline to
an upper region of an accessory and a | ower work station for welding an end
of a pipeline to a |lower region of an accessory. 16. An apparatus as
claimed in claim15, wherein the or each work 30pl atform of said upper work
station and the or each work platformof said 25 |ower work station are

i ndependent |y noveabl e bet ween operative and retracted configurations.

17. An apparél-us AR apiparated s ofdieied 5aoy afl dama @ towk, evherire the 5Snor e

further, int i wor.k stations e provi ded between, said upper and
| ower wor k s'?gﬁ@gﬁgﬁ‘ﬁo'ﬁR'M?‘?_ﬁhéﬁ“%‘ﬂé?ﬁ{% Bﬁéﬁeéﬁéﬁeg&o Pﬁgf"éﬁﬁ‘?r?d‘ Ses.
18. An appariptlifation oflthé BRshcdhraphRtdTbd Tarivhes Shry ﬁﬁ%g{er@ﬁr& Y& opl atform
said one or nore internediate work stations are ‘noveable wth
5 the pipeline and the or each work station, or at least the or each work
platform provided thereon, is pivotally or rotatably mounted to permit the
work platform to remain horizontal at all times during variation of the angle

of inclination of the launch ramp.

10 12.  An apparatus as claimed in any of claims 8 to 11, wherein the or
each work platform of at least one of said workstations, preferably the
work station closest to the guide means, is moveable between its first and
second configurations independently of the or each work platform of any
other work stations.

15
13.  An apparatus as claimed in claim any of claims 8 to 12, wherein the
or each work platform of the or eéach work station is moveable in a
direction transverse to the normal direction of travel of the accessory
through said opening.

20
14.  An apparatus as claimed in claim 13, wherein the or each work

platform is also moveable in a direction parallel to the pipeline firing line.

15. An apparatus as claimed in any of claims 8 to 14, comprising an
25 upper work station for welding an end of a pipeline to an upper region of
an accessory and a lower work station for welding an end of a pipeline to a

lower region of an accessory.

16.  An apparatus as claimed in claim 15, wherein the or each work

30 platform of said upper work station and the or each work platform of said



10t hose of said |l ower work station. 19. An apparatus as clained in claim
17, wherein the or each work platformof each work station is noveabl e

i ndependewDl2g908f96toie or each work pl atform of the other PEGIGB200&0VINGS. 15
20. An apparatus as clainmed in any of clains 8 to 19, wherein the or each
work platformis provided with an enclosure for protecting any persons
wor ki ng therein from environnental condidd ons. 2021. An apparatus as
clainmed in claim?20, wherein the or each work platformand/or its
respective enclosure is noveabl e between a first position wherein the work
platformis |ocated within said enclosure and a second position wherein

id k pl ' t . ' ' . 2 An
appar at s adonpERr SRS 8 UL SeAderlly, BtFaBE LRSI, gPESRe 81 ror e
wor k st at i onstraciedraonfiyachtionsone of the | aunch ranp, the clanpi ng nmeans or

on an internediate support structure provided adjacent the |aunch ranp. WO
2008/ 096107PCT1GB2008/ 000366 26 23. An apparatus as clained in claim 22,

wher ei n sai ne # L Pk : t Ol~a Y beam
ext endi ng. betueer | FEPane ae SpFe@ T B 18] P B Ty R e B 55 T,
appar atus adnateafuntier,i interinediate Iyorktstations a provideddsetween said upper

and lower work stations for further operations, such as installing anodes.

18.  An apparatus as claimed in claim 17, wherein the or each work
platform said one or more intermediate work stations are moveable with

10 those of said lower work station.

19.  An apparatus as claimed in claim 17, wherein the or each work
platform of each work station is moveable independently of the or each
work platform of the other work stations.

15
20. An apparatus as claimed in any of claims 8 to 19, wherein the or
each work platform is provided with an enclosure for protecting any

persons working therein from environmental conditions.

20 21.  An apparatus as claimed in claim 20, wherein the or each work
platform and/or its respective enclosure is moveable between a first
position wherein the work platform is located within said enclosure and a
second position wherein said work platform is located outside of said
enclosure.

25
22.  An apparatus as claimed in any of claims 8 to 21, wherein said one
or more work stations are mounted on one of the launch ramp, the
clamping means or on an intermediate support structure provided adjacent
the launch ramp.

30



wor k stations conprise at | east one work platformnounted on a support
menber, said support nenber being slidable along said transverse beam for
noverment WD 20¢8/6H87 | east one work pl atform between sai @CofEB2808/008368and
retracted configurations. 10 25. An apparatus as clainmed in claim?23,
wherein said one or nore work stations conprise a first support nenber
mount ed on sai d transverse beam on one sfile of the pipeline firing line and
a second support nmenber nounted on said transverse beam on a second side of
the pipeline firing 15 line opposite said first side, one or nore first
wor k platfornms being mounted on said first support nenber and one or nore

second work 22t AR TR SOWDLAAAOR Bl 2 OGRHRBN, bpSPFlore cach

wor k station being Sie et Cor K platform and o d work

pl at f orm eawbrko$tatians afe maumedi meaQMSwneObéammm@ﬁ@nQQJGMeéh ithabl e

20al ong sai d transverse beam for novenent of said first and second work

pl at f or ms be?IRB%%eJQ'HeHﬂ%Pg%rsvé bayR|sAigiPEIRH confi gur ati ons. 26. An
apparatus as clainmed in claim?24, wherein said support menber provides an
at least partially encl osed access passageway | eading to the 25or each work
pl at f ordn nowddt.ed thap@anatusm claimegparclains 235 whereiredaidnoné asrnmdbe wher ei n

said first and,s nd support nbers eac |de an at least partially
encl osed acctk %3@?;%8 nse & @ﬁ&:&ypﬂvgf moypted QB rak SHPRAR or s

mount ed 30t haeRber, sd@sﬁﬁ@@ﬁ%&%gémﬁéﬁﬂ% eoglgﬁggzgﬁc? trafsveétSe HYA] at us as

claimed in any of clains sald ranp conprises first
and second sfpa@wemmnttofammaaneasu one pmrlalplatform between said operative

and retracted configurations.
10
25. An apparatus as claimed in claim 23, wherein said one or more
work stations comprise a first support member mounted on said transverse
beam on one side of the pipeline firing line and a second support member
mounted on said transverse beam on a second side of the pipeline firing
15 line opposite said first side, one or more first work platforms being
mounted on said first support member and one or more second work
platforms being mounted on said second support member, each work
station being defined by one first work platform and one second work
platform, each of said first and second support members being slidable
20 along said transverse beam for movement of said first and second work

platforms between said operative and retracted configurations.

26.  An apparatus as claimed in claim 24, wherein said support member
prpvides an at least partially enclosed access passageway leading to the
25 or each work platform mounted thereon.

27.  An apparatus as claimed in claim 25, wherein said first and second

support members each provide an at least partially enclosed access

passageway to the respective one or more work platforms mounted
30 thereon.



el ongate frane nenbers, nountabl e upon the vessel in cantilever fashion, 5
sai d openi ng being provi ded between said el ongate frane nenbers, bel ow said
gui de nmeawe 20e8d9at96ve t he cl anpi ng nmeans, said one or nPCEGRIS/@OIHI ons
each conprise a first work platformnounted on said first elongate frane
menber on one side of the pipeline firing line and a second work platform
mount ed on said second el ongate frame nmeder on 10 a second side of the
pipeline firing |line opposite said first side, each of said first and
second work platforns being noveable with respect to the respective franme
menber between said operative and retracted configurations. 1529. An
apparatus as clained in claim?28, wherein each of said first and second
work platfornms is rotatably nounted with respect to the respective frane
nenber upon 2$i chAn tagparatasnas didimedeinmhhy tofieciainisk 8ploaRd OWherdin €4@i N

hori zont al qt all tines duringvvariation of the angle of inclination of the

| aunch r anp.'29Bch ®MP gsemipsisss dirstandsseqondanaced apad sHbstandially paraiielr ei n

each of sai j ﬁg&ﬁ f ' 1,8l | v i th
respect to ?‘ﬂé%éeﬁsegﬁégﬁ?ve ?gﬁéwﬁ@r@ée@gt%ﬁﬁ%?ggéélﬁh Fénﬁ%\dﬁﬂggh 8" enabl e
the or ®ach seid kopaning dieing previdedabetveen alaid elbngutet framel pedrbers i ri ng
line. 25 31. An apparatus as clained in any preceding claim conprising
gui de neans?bﬁﬁ‘@ﬁaéggﬁ_" F|raegnps ?PQ@P@)’eﬁ'?ﬁ Cl@nRING eansasaidena 9r B&¥een its
storage posivioRistaichd BabR!dMpRE hafst bphy plitorfiambuflf BRIdAE i sai d
gui de neans extending fromthe opening of the launch ramp to be allgned
with WO 2008o098e0Ta0e]l GRI00S 000866 d8e cwof ther pigadinet firirepiliel andi 4 udi nal
axi s of the yvess

I en unted t hereon,, thro sai.d opening in the | aunch
P 32. Ao SRR dtR Pl et 68 B3l sepodiblaiGatk eline mmbSk of ons- of
the 10 a second side of the pipeline firing line opposite said first side, each of
said first and second work platforms being moveable with respect to the
respective frame member between said operative and retracted

configurations.

16 29.  An apparatus as claimed in claim 28, wherein each of said first and
second work platforms is rotatably mouhted with respect to the respective
frame member upon which it is mounted to permit the work platform to
remain horizontal at all times during variation of the angle of inclination of
the launch ramp. |

20
30. An apparatus as claimed in claim 28 or 29, wherein each of said
first and second work platforms is axially movable with respect to the
respective frame member upon which it is mounted to enable the or each
work station to be movable axially along the pipeline firing line.

25

31.  An apparatus as claimed in any preceding claim, comprising guide
means, such as rails or tracks, for guiding an accessory between its
storage position and installation location, at least one portion of said guide

means extending from the opening of the launch ramp to be aligned with



5 gui de neans extend transverse to said at | east one portion of the guide
means for guiding accessories fromrespective storage positions into

i nt er medidDeoy@ngport positions for subsequent novenenPCAIGHBYOFEWIIH6at

| east one portion of the guide neans to said installation |ocation. 1033. An
apparatus as clainmed in claim31 or claim32, wherein each accessory is
mounted on a sled or carriage, noveabl e 28 ong sai d gui de neans. 34. An
apparatus as clainmed in claim33, wherein each accessory is 15npunted on
its respective carriage at an angle substantially corresponding to the
normal angle of inclination of the | aunch ranp. 35. An apparatus as
clainmed in ' , hReach carti i ' ] for

al fering the aranet 1"RR TRYRRARGICHIS i i \RsSEUhET Sndiria FRERE oo

t hereon. 3@hroughi gmid apenipgve e ladneh rampayi ng a mari ne pi pel i ne having
accessories on the end of the pipeline and/or at one or nore internediate
| ocati ons al ong the pipeline, said vessel having nounted thereon a 25

pi peline | augeh Wﬁ'ﬁpﬁé’ﬁé&@a@b%épﬁn %}éiilﬂ%f%eifn%rtﬂg} ?é)ﬁlgngrﬁq.the
a pl pe DI pe g

controlling the novenent o ine alongd a Ine Trring Tine in the
di recti®on ofguithe meriiscextepd fednsversd torsaitgatrieast odepwstior athé duide gui de
nmeans for selectively cl.anmping and supporti n%gghe | aunched pi pel | ne,

r

wher ei n sai d"fFalncR' ngsa PHES WPTh regPesHE: | sigragswnesitieRsn vto sai d

30gui de neanateiMBdIHRS tiRRPLAT pSMichCId ug%qusﬁﬁg]oﬁlghegﬁ@gsafd ap 29

accessory between a storage position and an I nst tron1n the

pi pel i ne fi rleagf anerrortion of fhenguitle neears®osaid instdilationnoeationd to an end of

t he pi peline supported by said clanping nmeans. 537. A pi pel ayi ng vessel as
claimed in claim36, wherein the |aunch

10 33. An apparatus as claimed in claim 31 or claim 32, wherein each
accessory is mounted on a sled or carriage, moveable along said guide

means.

34.  An apparatus as claimed in claim 33, wherein each accessory is
15 mounted on its respective carriage at an angle substantially corresponding
to the normal angle of inclination of the launch ramp.

35. An apparatus as claimed in claim 33, wherein each carriage is
provided with means for altering the angle of inclination at which the
20 accessory is mounted thereon.

36. A pipelaying vessel for a laying a marine pipeline having
accessories on the end of the pipeline and/or at one or more intermediate
locations along the pipeline, said vessel having hounted thereon a
25 pipeline launch ramp having pipeline guide means for guiding and
controlling the movement of a pipeline along a pipeline firing line in the
direction of the seabed, pipeline clamping means downstream of the guide
means for selectively clamping and supporting the launched pipeline,
wherein said launch ramp is provided with an opening downstream of said

30 guide means and upstream of said clamping means for passage of an



ranp is pivotally nounted on the vessel to permit the angle of inclination
of the launch ranp, and thus the water entry angle of the pipeline, to be
vari ed. 1MB20¥/(sal ayi ng vessel as claimed in clai m 36PEA/GH28081008366
wherein the |aunch ranp is provided at the stern of the vessel or over a
nmoon pool provided in the vessel, the pkgfline firing line laying in a
vertical plane aligned with or substantid |y parallel to the |ongitudinal
axis of the vessel, whereby an accessory can pass through said opening in
the launch ranp 15is a direction substantially aligned with or parallel to
sai d longitudinal axis of the vessel. 39.A nethod of laying a narine

pi pel i ne havidigsa6eHSNce Sa Uorle ion and rb%stélrbéhoﬂ' IB%E{I iR or at

one or nore internedi ate ocatlos along t sal met hod
conpri si ng tpipelgteefiingfine to allow thyeiadcessarn éo bepﬂinnaetmil toran end wfdiee neans

provi ded on a | aunch r rovided on a eline | aying vessel to lay the
plpellnefrd?JrPW?’F%ﬂq{gpd\,tg%%%ﬂc ’BWQQé“% line firing line;
suspendi ng the pipeline froma cl anpi ng neans downstream of the 25gui de

means; cutting the pipeline upstream of the clanping neans; novi ng an
accessdry t H¥oughh aripelpyingneessebasdelaimed tiheclhimirifh) wheneinuiibe rlaanctof t he

o T hstar | atATe SRR Rlerk OF i esksTR Pemt S ARole 38 Wicinali SR ghnect | ng
sai d accessqh¥ [aané ramP, Andt thaisPiheeivatd emtpPARERA oPXhé Mip&ilr@Mmb sk Means;

varied.

10 38. A pipelaying vessel as claimed in claim 36 or claim 37, wherein the
launch ramp is provided at the stern of the vessel or over a moon pool
provided in the vessel, the pipeline firing line laying in a vertical plane
aligned with or substantially parallel to the longitudinal axis of the vessel,
whereby an accessory can pass through said opening in the launch ramp

15 is a direction substantially aligned with or parallel to said longitudinal axis
of the vessel.

39. A method of laying a marine pipeline having accessories on the end
of the pipeline and/or at one or more intermediate locations along the
20 pipeline, said method comprising the steps of:-
guiding the pipeline along a guide means provided on a launch
ramp provided on a pipeline laying vessel to lay the pipeline from the
laying vessel along a pipeline firing line;
suspending the pipeline from a clamping means downstream of the
25 guide means;
cutting the pipeline upstream of the clamping means;
moving an accessory through an opening provided in the launch
ramp upstream of the clamp means and downstream of the guide means

from an inboard position to an installation location in the pipeline firing line;



rel easing the clanping neans and | ayi ng the pipeline and connected
accessory fromthe vessel. 5 40. A nethod as clainmed in claim39, wherein

t he apparepugos/®efoart her provided with at | east one wor PCItGR200810003661 Ng at
| east one work platformlocated in or adjacent said opening in the |aunch
ranp, said nethod including the further step of noving said work station
froma first or 10operative configurati dd0wherein the at |east one work
platformis located in the pipeline firing line for allow ng cutting and
wel di ng operations to be carried out on the pipeline, to a second or
retracted configuration before noving the accessory through said opening

and into its instaj AR J5Af 8ELQRohto SRUHFL Bk E)l%e}ir%a sBiSBéarllélenaeby
the clamping means; '
releasing the clamping means and laying the pipeline and

connected accessory from the vessel.

5
40. A method as claimed in claim 39, wherein the apparatus is further
provided with at least one work station having at least one work platform
located in or adjacent said opening in the launch ramp, said method
including the further step of moving said work station from a first or
10 operative configuration wherein the at least one work platform is located in

the pipeline firing line for allowing cutting and welding operations to be
carried out on the pipeline, to a second or retracted configuration before
moving the accessory through said opening and into its installation

location for connection to the pipeline.



