1 Method and Apparatus for Laving a Marine Pipeline The present

i nvention relates to a nethod and apparatus for laying a marine

pi peline, wé eboddieul ar to a nethod and apparatus for ipgstcE2bisngosee
5accessories on the end of a pipeline and/or at one or nore

i nternmedi ate | ocations al ong the plpe|lnf Mari ne pipelines for
conveying gas or crude oil are typically'laid.from specialised

pi pel ayi ng vessel s or barges, whereby pipelines are deployed 10 and

| owered to the seabed in a controlled fashion, the pipelines either
bei ng assenbl ed from i ndividual pipe sections on the vessel (referred
to as "stovepi pi ng") Methsdendethfarabos dord ayingw Marine #igelimeunt ed on t he
vessel (referred to as "reel pipelaying"). 15The stovepi ping net hod
requires the pipelaying operation to be periodically halted to permt
addi tional pipe Ql%%bhpﬂﬁrehﬂorbﬁ?el\éﬁisdﬁﬂ al ety ah@eé;wa@ata@otoahéﬁn a
requires nmany experienced wel ders and additional welding eqU|pnent to
be carried ofMaArKEe pipeliee, inwpariculgrita aimethed| and: @ppatates dor nséaliinopor e
st ovepi @ ng | vel.y f

contrasﬁ ree %%@th":”n@'b K BWaﬂ:ﬁf%fﬁb Jdcﬁﬁﬂjl énte&iéa)l%faﬁﬁ)r%re (raclhgget ed
onshore and $paibesiatonpdha pipalioe reel , reduces t he | abour

requi rements onboard the vessel and considerably speeds up the

pi pel ayi ng operation. However, a requirenent of the reel pipelaying

nmet hod is toMxurine d@emwmﬂéom@ymgt fad wﬂt@nu@q:maaré w@uggafah&om
pi peline as it Ieaves t he reel pically by neans_of series of

rol lers or tPEEKE l%q#a?tp?lﬁwaatvegra@ﬁlqslwesr Aheray pipaknesaedienioyes
remove {esi dugh [GWeNRL W @né 588bdd 6 5,4 e&hfdngdafagmsﬁl fesp ?@ﬁn& BRhime

into the water at an angle optim sed to reduce bendi ng Stresses.
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 fo 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.



WD 2008/ 096107PCT/ GB2008/ 000366 2 For both stovepi pi ng and reel

pi pel aying, there are two main nmethods of guiding the pipeline from
the vesselwonammbstos-1ay and J-lay. According to the S-Ha@aycheswIRse,
the pipeline i's passed over guide neans as it |eaves the vessel so
that it is made to follow an S-shaped path with a very |arge radi us
of curvature so as to prevent any plastiz deformati on. The pipe

| eaves the vessel at a very oblique angle, with the aid of an

i nclined arcuate ranp known as a stinger. This technique is suited
only to shallow and noderate |aying depths because otherw se the

wei ght of thegodBofp I u n

and plastically deff)lrg{r;?ﬂngm? a;rﬁ%%tla ?é?atw tge'aeté}\/\hereﬁ.'hﬁk %féﬁ/%g
stinger. |n 8viding the pirgfingifice thee\msegnememsmpam JHayi. s necessary to
i ncrease the pipeline water entry angle. 15According to the J-lay
techni que, the pipeline is guided down a vertical or steeply inclined
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about 20’ to @dforrming Ahé pipe aMhaq)dmtp.ehereet bG8 BRPitYeRInTiadl RVafs 60
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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 plpe
take-off or gmde 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 w de range of depths. During a pipelaying operation it

I S necessagy 20m@08dibAch accessories to the ends of the picpale20608m@é or
at one or nore internediate |ocations along the pipeline. These
accessories are usually quite |large and heavy and are conmonly
designed to be welded to an end of the p?peline, requiring

I nterruption of the laying of the pipeline. Exanples of such
accessories are initiation fittings, pipeline end term nations
(PLETs), pipe valves and tee 10assenblies. A problemw th such

accessori es, TRastthe ybasdly cih bR Jdag tbf@t gfb'gﬁﬁé g r%(%t(?ﬁﬁ gh% 3,?%&?&

they will not readily pass over the t ranp a I ng of
t he pi pel i ne ahadvide sangd eftdepthsof t he accessory nmust normally be 15
done downstream of the take off ranp, requiring clanping of the end
of the pipeline and halting of the pipelaying operation (and halting

of rmovenent Oluringe pippllying ageratiors itlis nebédsant firafiesteasstskoliss to the
installed. Vari ou&q%r i.or._art solutions are _known to nount an

accessory at ChfR ORI Ripelinenolen afong or sporginteRpediatedraationsieng the i n
or on a pi pepipdfine.STREsactd@shedd ' 6
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oper ati on . and t essory is moved into
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WD 03/ 067019indisdipstfétinds) ipipaiinecshd: termimations | (PHETEK ¢iss 9alves Hnd Re
pipeIiQ% i's descr“%gd. The pi pel ayi ng system conpri ses a pipeline
spool, a t en8PONET and a clanp, usually referred to as "hang-off’
cl anp. The hang-off clanp is adapted to hold the end of the pipeline
and support- the i ght _of the | aunched pipeline while the accessory
i s nmoved 30i fit B" Wi skeh cnessedass Rastisulryomithl thee reel\ipelaying

2008/ 096107 Prbttiaer @A WRSPKill not readily pass over the take off ramp and thus

cutting of the pipeline and installation of the accessory must normailly 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 |aunch ranp, having
vari abl e inclination. The hang-off clanp is capable of translating

hor i zont al\y¥ 2008fabd167 t he | aunched pi peline i s suspended pchaibds@ddzes
bet ween a pi peline feeding position beneath the |aunch ranp and an

accessory connection position 5spaced to one side of the feeding
position. Means are provided for |owering the pipeline and accessory
connected thereto past the clanp. The need to laterally translate the
hang- of f cl anp i ncreases the risk of dropping the end of the

pi pel i ne, requires conplex actuating nechanisnms 10 that nust operate

i n adverse corHd tdnQidhey t t | { I pel i and
t hus exposed to heavye@ah@”ﬁ‘ﬁ@é%%%%?&%&lrgh‘@' 2@"% ﬁ{La%?e
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pi peline. 15 i first aspect, of .the, present jnyention
there is pro%%lgé&% gﬁg%éﬁ)a?ﬁa?ﬁ?‘ssﬁ?eg@eﬁér&?ﬁegamoﬂgé{"e\?@s%ﬁlp g fegding)i ng
a marine pi pelositienttasneath BRCRUAGK irémposnd BR ARty CBANBLRA hoion
and/ or one or ﬁre i ntermedi ate | ocati ons al ong the pipeline, said
appar at uS corfPPFet 1§ §isHe ichethealaeding Repitinay Mepnsi pe iphevided der
means for guiislidihqand [ f ' |.he al ong
a pipeline firing gﬁpnyﬁﬁ%%@ﬁdaﬁ&g%“ ﬁg?ﬁ&;‘ e se%fgé’é,@t %Fﬁ%*ﬁe

cl anpi ng nmeans downstream of the guide neans for selectively clanping

g i " . . . d h .
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support ed by pipaiide @hanpis expBRadto rB’b@%ﬁfé&é' ahdSH Bes SObSGRIAWILY RN Of
the accessory is, |@3.oard of the [aunch ranmp. WO

2008/ 096107P PiRS\GywacRssaliprnewhen an accessory needs to be connected to the
pipeline. '

16 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 pipefine, 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.



Preferably said clanmp neans is noveabl e between an operative
position, wherein the clanping nmeans lies in the pipeline firing

i ne, andwor@khokbed position, wherein said clanpi ng reacs0m/o0meed
out of said pipeline firing line to permt passage of an accessory
therepast. 5 Preferably the launch ranp is pivotally nountable on the
vessel to pernit the angle of inclinatio® of the launch ranp to be
varied to vary the water entry angle of the pipeline. 10l n one

enbodi ment, said |launch ranp conprises a pair of spaced apart
substantially parallel elongate franme nmenbers, nountable upon the

vessel in camrefeesisly shitbtiamp meandlisopetédtie PRiidePa R WheRAivE §osReR,
said el ongate frane rrercigﬁé"slg bel ow sai d gui de neans and above the

cl anpi ng meadiergpdhe meang|lisadathe pipsine fitnoine andea mivasted | v
nmount abl e on JolRiohSwHeEHEhaili ; : f NGl y of..1 he

| aunch ranp t%gblg i/‘gr_i ed. %r gﬁ%ﬁ&ﬁ ‘%%'esa]g%&nﬁ?’n%dt%ashﬁléglﬁhevﬂq'ﬁ]I y -
mount ed on alipgé@peemit passaggreddnweiccesddne thargpdstaxi s of each of the

el ongatesframa menbers when the clanping neans is in its operative
position. 20Preferably the apparatus is further provided with at

| east one woiPteferaily tie avth gardp i$ pAGtal) TRoWREBIeRrAHeOrdSsbPRAb&Fhit N
d work station belng

or adj acent said ope m&, in the launch ranp, said v

movabl e betmz'b‘?]aaﬂ'eo‘%éﬁ {naten ehthe Bunsh rampRdeeyariadite vary ithestateme
wor k pl at f or gnirg ah@@aéfqﬁiet,gbeﬁmg pipeline firing line for allow ng
cutting and wel di ng operations to be carried 25 out on the pipeline,

and a retracted configuration to permt passage of an accessory

th id [ LNt i ' | at i | (] f
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iring line. . 6 Prefera e or

each \?vor kst al'l g&t@%%rf?%ggn,asa&ppe@pg%ﬁ% proyjded, briwgen éﬁéeﬁ'oﬁgﬁte

opposi te si deamef mehbeps, belowigaifl igiidedmehAs andBBb6e tEchABHY MESRP 1S

pivotally rmE,nt abl e on the vessel to permt the

referab?y said Qongate 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.



5 angle of inclination of the launch ranp to be varied to vary the
water entry angle of the pipeline, the or each work station, or at

| east the wo 08051001 kK pl atform provi ded thereon, may peTmpradsabdgs or
rotatably nmounted to permit the work platformto remain horizontal at
all tinmes during variation of the angle of inclination of the |aunch
ranp. 10 The or each work platform of atfleast one of said

wor kst ati ons, preferably the work station closest to the gui de neans,
may be noveabl e between its first and second configurations

i ndependently of the or each work platformof any other work

stations. 15 Prbferanly ¢aeforvedadh Rloistation edmpadss at pdif a5 twSHRepidBbins
station is prefera lo{Yn noveable in a direction transverse to the

nor mal di r eciGRYIBF oD cppepite,sides ef thediralivefiringdisagh sai d openi ng.

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,
t he appar at uéNh@‘epiE@\hld'@h naiTtphis guivatalfyemountaklesom theovedsat tovpemhiinthean

end of [ Lne. .t . regi qn_of an _accesspry a a | ower work
Stat ton T or oo or e Bubh P e Bl drarn S SR B Yaddhe i Sy
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stati on and tp or eaQQ rk platformof said | ower work station are
i ndependent | 9%08&5?\@ %‘gﬁ?ﬁé@‘?ﬂdﬂ@f be imMotally orretatahly apunted to permit
confi gurati offe weR€pREfolRtS bkl RErzdndl &t HRd iZfdr? y
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oper ati ons, &ngk cfdéndlinatien of thg launsliesampThe or each work pl atform of
said ongyor nore WO 2008/096107PCT/ GB20081000366 7 internedi ate work
stations may be noveable with those said | ower work station. The or

each work pl ahéarmachywdrk phatiormdefcatuedst cre of saldworiatdtions pprfarablyt | Ng
any persons rki herein from environnmental conditions. The or
cnon or k- pi L SRS Fofeet 1 Relins GiaBRoPay BRaousrDlRbompeniee
between a fi firt apasetmmCaﬂiﬂgru%t!bnbh@déMéhlﬁe@ﬂ)%fftﬁérarle%chQ@cﬁk?fhtfﬂ'rrbh' n
sai d encl osurg and a second position wherein said work platformis

| ocat ed out sPEEMPtherwak$ationsire to all ow crane access to the work
15

The or each work platform of said at least one work station is preferably
moveable in a direction transverse to the normat direction of travel of the
accessory through said opening. Said at least one work platform may also
be moveable in a direction parailel 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



10platform The or each work station, or at |east the or each work

pl at f orm provi ded thereon, may be pivotally nounted to permt the
wor k pl at fppmds@odieai n horizontal at all tinmes during peafdbisneseé
the angle of inclination of the 15 launch ranp. The or each work
station nmay be nounted either on the |aunch ranp or on the clanping
means or on an internediate support strutture. In one enbodi nent said
one or nore work stations may be nounted on a 20 transverse beam

ext endi ng between the el ongate frane nenbers, above sai d opening.
Said one or nore work stations nmay conprise at |east one work

pl at f or m nMOURHteEh&iad WoRPQAforiEeHRAG" ' |
sl i deabl e al ong said transverse begnqe;‘ ﬁﬁvrgr%;é/lgﬁ@m ihgfggg%?% I(%?érlr\g%rskt
one work pl asta¥Pm bet ween sai d operative and retracted

configurations. 25 Preferably said one or nore work stations conprise
a first support nenber nounted on said transverse beam on one side of

the pi pel i neTher bngakchneorn GlatfcseC ongy Hep PRividet WIgr aRCBALIBEuRN f&ai d
transveie bea e&n a second side of the pipeline firing |ine opposite

said first sP E\9ealy Ressanss woskingydhere dfom amyirgemegtahwendidansn
said first s oht dERADRL atf.or
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sai d first aledatedcontsidsook spichteholosardbdd vallew srind apessat to/ ehdngbrk
retract %d SComfi 'quat i ons.

1 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 wark 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



In an alternative enbodi nent, where said | aunch ranp conprises first
and second spaced apart substantially parallel elongate frame

menbers, nRpghRigRbAoupon the vessel in cantilever fashi aerSEhek0ngs Or
nore work 10 stations nay each conprise a first work platform nounted

on said first elongate frame nenber on one side of the pipeline
firing line and a second work platform rfbunted on said second

el ongate franme nenber on a second side of the pipeline firing line
opposite said first side, each of said first and second work

pl atfornms bei ng noveable with respect to the 15 respective frane

menber bet vweetersibérd eaple wairk seatRdodifg defihés bEQﬂfei firdt Vo Pratform and
Preferably each of said first and second wor latforns is rotatably
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during variation of the angle of 1 nclination o aunch ranp. Each
20 of said fbseeandanwoskecgpiatformsk bétaeeor nsaidayoperative alang Merabled
Wi th regpect .respective frame nmenber upon which it is nounted
to enabl‘%g thg&gﬁ"!g%'%%\‘mrk station to be novable axially along the
pipeline firing line. 25The apparatus may further conprise guide

for guiding an accessory between its

nmeans, such as rajls or tracks, . ? . A
storage posi ﬁ\%’?\a W@aﬁYEF%%PQW%- Vet $aih laugeh ramp cosmsisgs fifst andof
sai d guide ”@@cﬂﬁdeéblﬁé\éi;} pak %Hbétlaﬁtiﬂﬂeﬂbfﬂeffeédﬂb%t% ?‘rﬂt]ﬁé ﬁ'n%mbef'é) be

aligned with or parallel to said |ongitudinal axis e vessel 'when
nount ed t her Bogntabig gogn tkeivess dp eantilgvemfashion| sakicone ammorswadrker

onst a0 por o nfdh, dae SofBred & ) HOHCRRPRY ARRUBHGH 407 fath
respective selongafe frasiet mensbernd onet sideedl Hiee pipefing pRrirg s idndoas
for subseque | ong said at l.east on ortion of the quide
neans to gai %é"i"@ﬁﬁﬁ?@ﬁml 'ﬂgﬁ&?aﬁ" Recend efarafﬁfymﬁ@bﬁbgﬂt ed
on a sled oracecondgile obUrApipelind finBg YRk bppdbile sARPGt skieeatRRIFY

each accessory i s nounted on its respective carriage at an angle
subst ant i al |§3{€cﬂsf§te%"ﬁ’gﬁ%?9€§* vark platfagrsrheing igpyeaiie with| respectda the t he
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| ocat i @@s al efngaitihfirspigmel seconds Aotk \pRetffins il Nee NEXHISRolASIE ERIth 2

pi peline | aunch ragp havi ng pi pel i ne gui de means for Qguiding and

control | ing rF_ﬁBe‘FFD e%t’eﬂﬁ%cg"%fwff MeeabengPen ijen i'gnéﬁ feunted [t¢ ne

in the direcéndpie e bheasie WK stdtioRab! B 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 \}essel when. mounted thereon, through said

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



20 cl anpi ng nmeans downstream of the gui de neans for selectively

cl anpi ng and supporting the | aunched pipeline, wherein said | aunch
ranp i s prwehegdosmi h an openi ng downstream of sai d guirdarcazassmossne
upstream of said clanpi ng nmeans for passage of an accessory between a
storage position and an installation location in the pipeline firing
line to allow the 25accessory to be conncted to an end of the

pi pel i ne supported by said cl anpi ng neans. Preferably the | aunch
ranp is pivotally nounted on the vessel to pernmit the angle of
inclination of the launch ranmp, and thus the water entry angl e 30of

t he pipelineextended vaidvemde tomiawaéé’s&%w’&ﬁb@%%%é%%a%@ fop a

preferred enbodi nent the |aunch ranp is provided at tf tern of the
vessel or ov@&HIANGREREFFOBIES Jres0i rgsBestivet steragsspesitionshintpiipteninadiate

firing line ' i VA=V 3 ' ' . tially
parallel to {t'%}eﬁbg&lt d'tsr?g!s?l {oﬁgi fr?gfﬁjgflgég%ﬁ ﬂ?gg@ggts\éqé,&w%'nggﬁé%q biie
accessory capopissot theoguide saeansopesaid dnstallatibe (bcativah Eachp acsessory
directi subst anti al | K%fl i ﬁn?d wi th_.or paral Elc to sajd | gngitudi nal
axis of The VERSRT MoNBlsSoR 5%0'50%?%@0%@%_ 7lofg Saioyide Msans.
i nvention thﬂr@f_ei&lpre(é\éhd&éeasdr? igBhBaste8f ot &Y B8PSt tdHAage RR!dme
havi ng accessorjes on the end of the {)l&gl i ne and/ or at one or nore
i nt er medi at e 3Nge3yhsiANtally, garresRonging:iq the nosmabiangle vd dnalipatien of the t he
steps of:- h ug g : | ' ; '
provi ded on a‘? ﬂ"ﬁunrérr?"_?aﬁg'ﬂg% 5§/§%eﬁ-l %%Bgﬁ\@(ﬁg Mléﬁf‘%ﬁn%gfoggg@qg %hc? | ay
t he pi pel i neanglemftinmglinatioragt wiick s atcessorygs smquingesl theeedri.ri ng | i ne;

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.



suspendi ng the pipeline froma cl anpi ng means downstream of the guide
means; cutting the pipeline upstream of the clanping neans; noving an
accessory worae@isign openi ng provided in the |aunch 20raiGEIPSINES8EN
of the clanp nmeans and downstream of the gui de neans from an inboard
position to an installation location in the pipeline firing |line;
connecting said accessory to an end of tibBe pi peline suspended by the
cl anpi ng neans; rel easi ng the cl anpi ng neans and | ayi ng
t he pi peline and 25connected accessory fromthe vessel. Preferably
the apparatus is further provided with at | east one work station
having at | east one work platformlocated in or adjacent said opening
in the launch ranp, said nethod including the further step of noving
sai d 30wor k ¢n atireleredemibodiinest therlaopeh ey & pronitied wt e stermbetha n

the at |east v85e] oy\gvgp 9%83:16 %83ﬁ§|%(ﬂgggqg %g ggg’s%? ﬂ% pipeline firing line
laying in a vertical plane aligned with or substantially parallel to the
5 longitudinal axis of the vessel, whereby an accessory can pass through
said opening in the launch ramp is a direction substantially aligned with or
paraliel to said iongitudinal 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 [aunch ramp, said method including the further step of moving said

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



work platformis located in the pipeline firing line for allow ng
cutting and wel ding operations to be carried out on the pipeline, to
a second GyohRkiashed configuration before noving the a¢GRIBAIRN0366

t hrough said opening and into its installation |ocation for
connection to the pipeline. 5 Enbodi nents of the present invention
wi |l now be described, by way of exanpldionly, with reference to the
acconpanyi ng drawi ngs, in which:- Fig. 1 is a perspective view of a
pi pe | aying vessel having a pipe |aying lOapparatus according to a
first enbodi ment of t.he present invention; Fig. 2 is a perspective
view of the pi | -0 : Bk kg, T V] of
'he pi pe. 1 ayl ik SLatorREicdERE i e binkli figng i forCalduRl g A ¢
t he pi pe | ayiwgjdingpepeiatinsofo BegcarZiedhouti ng theepibelme, tooaksedoati ons

in their retr nfiguratiaon: 15Fig.,.5 is an end view of the
appar at us sh&élﬁé?q%d %lga{'glg,gt'qf] B&B? W?Vgl‘% ‘Bﬁ&“’&?ﬁﬁ%ﬂ“ﬂ@ SPPRRAG of
Fig. 4 show rgddhio itsindtalidtivhi (ediohfot &inection fokkgmba@al i gurati on;
Fig. 7 is an end view of the pipe laying apparatus of Fig. 1 show ng
t he passage of an accessory through the opening in the |aunch ranp;
20Fig. 8 is i [ : f 4 El how t he
| aunch ranp ﬁﬁl?céoirﬂ? ﬁ{sl gﬁﬁér‘?gﬁ%ﬁh{s}ﬁt?’@ﬁ‘?@%ﬁ b& cl’és:éc'g'bSé’r g%%&e

vi ew of the &ppanpl oy ofittFieferetcs trothieragcotnpahying drawiagy in whidhs-

| owermost or fully inclined position; Fig. 10 is a side view
of the apparatus of Fig. 1 showing the |aunch ranp 25in its | owernost
posi tion; 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;
15 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 showing 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. 11 is part perspective view of a work station of a pipe |aying

apparatus according to a second enbodi rent of the present

i nventi on;

Fig. 12 isyezbagfobdier view of the pipe |aying apparatus refr/dages0ddsss

showi ng the work station in a retracted configuration;

2008/ 096107PCT/ G82008/ 000366 12 Fig. 13 is a further view of

WO

' the pi pe

| ayi ng apparatus of Fig, 11 showing the™ork platformof the work
station in an operative or extended position; Fig. 14 is a further
view of the pipe |aying apparatus of Fig. 11 showi ng the work station
in an operative configuration with the launch ranp in its fully

ninan o

er a%l ve

5upri ght pos iliip?.gm iil'%i frthdPvibw o?tﬁ%i&;g%s;{igé Is%bé}sufsftﬁ A, Per SiliRg the

appar at us of show ng the

confi gur at i owask platiormg of Himwhrk stafion in aanoperativenerdexpersiad mosition;

o Soenira” entibn oS B UHRerViEN S ind oBeiGnG MR StEry, it enang !
further per speck istetioniieanobpdratveptpeigusationgwieP iy RUHGh edmpiig its ¥lly As

fg to

iIIustraged in.Figs..l to 10, a pipe laying apparatus according to a

first

10

16

20

25

30

uprightposition;

Fig. 15 is a further view of the pipe laying apparatus of Fig. 11 showing the
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
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 inciudes a launch ramp 1 mounted at
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
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
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

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



enbodi mrent of the present invention includes a |aunch ranp 1 nounted
at 15the stern of a vessel 2 and having pipeline guide 6 and

t ensi oni ngyvgeamedopr ovi ded thereon. The | aunch ranp 1 an@psnaanoids
pair of spaced elongate frane nenbers 10,12, each frane nmenber being
pi vot.ally connected at a lower end to a 20 base nenber 14,16 nounted
on the vessel 2 such that the frane nenfli@rs 10, 12 extend upwardly
fromeither side of the deck 4 of the vessel 2 adjacent the stern. A
transverse beam 18 joins the upper ends of the frane nenbers 10,12 to
define a goal post Iike arrangenment having an opening 20 between the
frame menber solifatich 8nthebRLAYK FAiRp 25td baRaYied 36 thisaEn) fhd Wawgéhtm ch
an accessory 22, such as an initiation fitting, a pipeline en

term nation @PEETYfthepipefies ¥altwsuibpipe layieg apemtibhy atdiffepmd depths. It A
hydraul i ¢ adj ' . Of. OF draul kc rams 11,13 is
30associ at edjié\;l\nébﬁgae%éctﬂ 3 Ht gﬁr‘g 'qo?gﬂgg?en % F%fe@g@ﬁ r{gﬁ\%ell Y Qﬁg‘faéieéf 043

i nclination eantthe pipslrehwatspertnt angle betwieed 309 tohalsoutargoet hig what er
entry angle of the pipeljne 15 to _suit _pi | ayi ng operations at

i 11 er et depteiEeq tembodiRGats f@%&“_’f‘ﬂ%@fﬁh&ﬁﬁ@ mErbes 1,189 banch
ranp 1 may bgsysdisted Eéhé/gﬁéfnﬁé% 4Pl bRE JRbRId R0ER Ytg%f‘gﬂa%h?ﬁtét‘ﬁge”

20 to about 1000. In the preferred enbodi nent, ape o
frane nmenber 8'empbers UhiR remds apoocthatregpecive basebmembes 611G mithaitiept ed

h th i1 2 ive.b
ouch et Cabiobh AR WENEI AArAgh kBl chtod SARHMBIBAEE,
provi de a ni wiakarmepinpdaunoh aagler ofe30t,yas ahowim andligs. o ¥ ;10as Thbown

in Figsp 9 . The 10 ' i pel i e
wppron 0. abatiim RiFeIR ot ARSI AR DY A8 Pt i b e
beyond 90 defaueeh dngleemallie dktendedBeyohd 80 ldeebed folertdbe YRSBRE to

novi ng asterB‘a\?nth t he suspended pi pe catenary underneath the ship so
t

as to facili P&t i__dt‘ﬁig‘ H%He%ﬁ?_éfn%‘lmﬁt Astem mith the suspended ptpeneptenary
production f agéiémbithPtheddtiPub e B BkMtfe IPHAAE bverl 3f 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 |l aunch ranp 1 may be nmounted for novenent transversely across the
deck so that the ranp can be maintained directly in line with the

pi pel i ne agsohkbosmestes of f a horizontally journalled reelpomatsrhethoosss
the vessel. To acconmpdate the novenent of the pipeline across the
reel as it is 20unwound, the ranp may be noveabl e either side of the
centreline of the vessel so that the raf@ centreline noves across the
width of the reel. Extending upwardly fromthe transverse beam 18,

t he remai nder of the |aunch ranp 1 defines a support structure for

t he pipeline guide 6 and 25 tensioning nmeans 8. Pipeline 15 can be

supplied to B&ehﬁ“ﬂh@haﬂmrahﬁﬁpmrﬁanglﬂffgﬁah?%o is?&rbbi%d}fsf f;zbﬁ@kr{% or
hori zontal |y arranged on the vessel. Alternatively the pipelin y
be assenbl ed 2R SHPPAAINGiaN N B the pirelinectistomilownibevipelisie Hntd bedut o

t he | aunch rthCMQ@ﬁ/&%Q%Z§%@§W% 00366 14 Beneath the

| aunch ranp 1, a hang-o C provided for clanping and
supporting an end of the pipeline 15 to allow the pipeline 15 to be

Cpaced vork SNERH GrieRl s Ry 65E SRlhs A HOBDIRR skpendin bobre Bt

18 of the | atran$versenbedni 98 sfrifibtia@id Ain® 1StoSp&fmitspufitishe $ugh /anode
I nstall ation %garations to be carried out on the pipeline 15. Each
wor k st at i onWefsingagrnogripstaliation; eparations tocaarrigdiout aor thel pipelimem
sections 4las4lb , , 5 6 , t on
ei ther side ofg' tﬁgggi\gél_fki %@?ﬁ%ﬂggﬁpn‘g&naﬂ%soﬁ g%@ogép?%n\?vggﬁg gfd
accessory 22plagopasssertionsen4iad1b)42agiRbeb tar S5 2ecbi2te 6 $a,60b 62aj62bo  an

' | Lt i ' (D g . d h i peli 15,
the ot 2 or RSN e ol be FRBR ARG R 500, 520, ¢

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
452,45b,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 aflow 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 nounted on
carriers 45a, 45b, 55a, 55b extendi ng from and slidably nmounted on the

transver sgygeadddoOf the launch ranp 1 to be slideabl edrf@hsisanees Y
from operative positions on either side of the pipeline firing line

to retracted positions spaced away fromthe pipeline firing Iine
providing clearance for the 20 accessoryl522. The pl atform secti ons
41a, 41b, 42a, 42b of the uppernost work station 40 are nounted on
separate support carriers 45a, 45b, noveabl e i ndependently on the
transverse beam 18 to allow the platform sections 4la, 41b, 42a,42b to

be returned t@rizbftal oRBREAG YeyaRdiess !o@ﬁﬁe%@@%l {mcmﬁ%ﬁs _t}ﬁe%au@a%

been noved to its installation position, t ow 25 wel ding an

ot her oper at iféMg t suglethad eacleglatfiotmseacticreisaslfdewding, for exanple to
all ow the accessory 22 to be welded to the pipeline 15, upstream of
t he accessory 22. Each work station platformsection

41a, 41b, 42a, ADe, m@;ﬁdamﬁﬁmﬁﬂmeﬂﬂn,aﬁ%ga@&iblé fuﬁﬁw B2Eb Qllblvir ltH%
respectiye carrier. for r tjion about a horizontal. axis parallel to
e 30t rnsy P deelAingrd Bube dndvrebefedhiars seerptional soshionaiones ned
in a WO 200%/ib6é Qpiskhihe FhgRd/ GRE IO RtbatdMOpoARIN @Jhe?éih%ﬁ%%hg-%ﬁf
regardl ess of the _angle of I'nclination of the launch ranp 1, stc
that each pl &R AP ietatiasted eutoithe pipeling fifng linghie allomyan Bitcedsanpto30
i's mounted o r ] t . hang- of f anp
30 to be rmv@]ﬁge%v\sggﬁé g%{%%ﬁé#a idn!atrﬁgrgtgg#Hgﬁ&a[h?ﬁ%ﬁgﬂsvﬁ%t‘ﬁamﬂgio

pi pel i ne fi ricngxial mith the gipeline firiag tiee| the slamp 80 isviheusted dnhits

ff
cl anp I S Iet of the pipeline.firing [inetpo allo n
scoessol ¢ o et BpBitle, Bhaltof alicR adsnaioneh Hitylne Boufrasrt fene
hang- of f ¢l afr&Omembard 40, 12mhentihies ppratibme pobitioR A Firfiter, bAerbsiT
30 i s nount e(‘jﬂ{f’ﬁg | tS stipgogt 10 32 Lo be pivotable about a pivot axis
aligned with stﬂt\%t ob sBewar mayebe mawnted RIcprevided on e hang-off s
operational pRgY 5@bor\3? , ehlaat 1 ( )
may be nounted o?r I|Sci))¢bovi degétc{;lﬂt@"f'(ha|e|-I ﬁg\ﬁ%s_%gﬁto‘é\%?p supfp?glﬁa %%atdghgﬁﬁlnow
an accessor yPiPSliBR 1®el ded to the already | aid pipeline 15. 15 The
spaci ngjgpet ween the work station platformsections when in their

retracted positions and the dinensions of the frame nenbers 10,12 and
transverse bdhen Smcingebaiwesngtihe worlpstatiodeplatiorim ceetidnsc imbenainctheiro

g'ml O\évopas Sa0fetfctét pBSHGRS R0 the Yoo SHAL frThe lﬁ?er%gerquf 12 5"

transverse beam 18 are arranged to provide sufficient clearance to allow
passage of an accessory, stich 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 exfending fo 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
l'i ne, guidgobi@BkSoare provided along the deck 4 of thecreRaBelsndized
first elongate track section 70 extending along the centre |ine of
the vessel 2, extending 25 through the opening 20 between the frane
menbers 10,12 of the launch ranp 1 to tHé accessory installation
position. Extending transversely fromthe first track section 70 are
a plurality of further track sections

71a, 71b, 72a, 72b, 73a, 73b, 74a, 74b, 75a, 75b extendi ng to i ndi vi dual
accessory st RGACREY hbaeebanyizieat paRAsR hBfrid MpeRliRiRbddier

si de 30of the deck 47of the vessel 2. Each accessory 22 is noun
a carriage \\r3tpnsalong lits7RESPECBEOOSINGOIGEE IatioB0theheariaget 8k then

accessory 22 fr le: I V. tora cation al on
its respgcti \Pfaé%&?%?&?%g’%qg%@h%grﬁ&gﬁéﬁo@aﬁ f"a‘ﬁs "%834 I8H PeSItRY: )
noveabl e along the first track section 70 to the installation
osition, Ea ccessor iis nounted on its carriage 80 at an,
!Oncl i nat? on g?&?‘t éﬁ??sépi[)&??éoﬂsr é@‘b‘t’iﬁ%ﬁ?n‘a‘ tis tcﬁ[é"aéﬁ?péegéﬁ ani galinaion
water entry ap@k@nt Bérr@é}ibnaﬁuggfd)m@%%é&éd }fﬁ;swnggwéié? ts?]@é.

whi ch the accessory 22 is nounted on the carriage so tha

angl e can be Mggnsshay begredded pyainathenangie gt whish the accerspno?? isf

t he launch r e [ eqaprQvifded _wih c o]
handl i ng ma@n&%@mrﬁ?ﬁ%ﬁ%@a %t%(? 5216?%%5% %mee%QBf‘F A8 %‘?i%‘ﬁk‘%{%ﬁo{?yand
posi tion of tcoaeaperebicthy apglecafrintlination véthedatiactranyy The cagiagesor y
22 into1 Iignmanb Wt h adpi el ine 15 ho ich it is to be copnected
when i n10t s° MY Ly evigRd Bty acassots Randing, disasen Sush @S, meOPLIa"
line, also ks, ahelebydienordidatidec ane position eof(tAetadtBeydhy 24 san be
provi ded on a v\ﬁsgé:f]at%gj_acent t he hang-off clanp 30. The A&R line is

used to |ay ¥ ripg dheiaseessasy 23 ink aligipentcwith sopipeling 36 tat ed

therewi th, d i id RDHeSEsHP I el i ne/ accessory,
i f required. QMI'JE\% c:aptgci ty O?Q&eﬁ@%&rﬁnr?ﬁ@é&?@atfﬁgﬁéﬁggﬁtO 20t he | ay

system capacity and the | engt h of line is matched to the Iength of
oper at o1 By AT ALARAHRAGHS nkf retolely Miler a7 kIO oA CORME" A ng

line at the &mcoeery 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

pipelinefaccessory, 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 fength 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 novenent of the hang-off clanp or launch ranp, the del ay
to the pi pebayisngioperation required for installation ecTarB2a%memser Yy
to the pipeline is mnimsed. Pi pel ayi ng vessel s nmust operate -
in harsh environnmental conditions and 30therefore it is desirable to
provide a protective enclosure at each wWérk WO

2008/ 096107PCTI GB2008/ 000366 17 station to enable wel ding operations-
to be carried out in a sheltered environnent. In a second enbodi nent
of the present invention, as illustrated in Figs. 11 to 15, each work

station is dﬁfa‘tlﬂﬁdtobéné‘blga\hlfeld%;O El08HE &8 %é%@\“f’éch'oﬂt“{? r%heﬁﬁrel o

respectively nounted each sect I on rOVI
around each @&Byikonseenti ordn Ea&elmopdi aerhbodmmttofoﬂnelafbsest shvatdiah| yas

mounted with S encl os 10,t0 be b] e between a

retracted pohlﬂ#r%%d 'ﬁspgﬁ ME‘P ?i CHTLQV @t@i“n'sp‘gqlé}?ﬁs!’m kR Plon

t he pl at f or neaelosires 1aDQV|WmWﬁIéhQ§1rés%§Eﬁ@ﬂ hfb@ntéta\/héé&nlrﬁlﬁ!’étf rm §élsiiotﬁn
wher ei n e platform section

ext ended. posi as, shown in Fi

120 is g’ccesé%@?‘épw&e %%féﬁﬁﬂférqlﬁ'deﬁﬁﬁﬂl‘@féﬁffé@ﬂs to be delivered to
the platformvia a crane. As with the first enbodi nent, each platform
section 120 is rotatable about 15 a horizontal axis V\/nereby each

pl at f or m secFReh plgforansepiiomdi2ht isi alideably mdupted ovithid tioe |renpextt|ven

regardless o I t t nch A uch .t hat
each pl atfor%n(tégg%rlggﬂoetggﬁ? g{bg'%%ﬁglse\?ﬁ?‘? ﬁ(ﬁgﬁigtggr{)&ﬁﬁ'op Bi éowfl'”
each encl osuFig. 120 wierg¢inuseredris dofkig odt thiei platfovm BettsPass pidteded
carrier, 130 ]m)unE ed bel ow t he transversg C?eam of the | auncﬁ
10 hé environment, and an extended position, as shown in F|g 3,
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 taunch
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 passa9fRMmYs1Py ovi di ng passage to the respective e@g§l@HWisRoRag
the platformsections nmounted therein. Stairway | adders 134 are

nounted within each carrier 130 to all ow persons to nove therein
regardl ess of the 25orientation of the H8unch ranp. W ndow openi ngs,
whi ch 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 l|level reference to person working therein.

18 As illust %@timﬁtﬂa%dﬁrﬁg%]}lﬁeﬁgﬁﬁ;%ult&ﬂé QH@,?%%%?% E)fikﬁffc%rdqnl?ﬁé’ﬁ#)ﬁi&d. in

the upper and | ower wa encl osure ow t he pipeline
15 to pass t anddgwet walleof lcashranciosrentl 18doallomgihe pipelime 1B6riatpass of

T ust rated ToeplRdhddhyd s TORPEbdEpho @bt e fndioRid the lER arRPoct

on the sides of the launch ranp. As with the first and second

enmbodi nents, .t he haunch nanB 200 conprises 10 first and second sgaced
el ongat @ f r atfk 2niBHe sebadipedt of the, Ressepl iInyentigas WHatrated e dgs dSpeam

218, each frang 17ewewodkl&atdrs BRI Meurcd HiRlcty oﬁCtﬁQ%?He%dof%e ‘T’adﬁ'fe&Wer

end to a base nmenber 214,216 nounted on the vessel such thaf t
frame menber &R0, 212 extend upwardly from either side of the deck
204 of the vessel adjacent the stern. An opening 15 202 is defined
bet ween the frane nenbers 210,212 and bel ow the transverse beam 218
t hr ough whi cAsawvithethe disstangd s22and smblodimserits, thaildurhi rampf 200t ¢omprises

pi pel i end_termnatio PLET), a pi pe valve or e se an
e | Aas itk SRl Sripag e iy N e 2 S HoketpY
nmount ed for igagnomer FansRySEEidan® CY 185 Seddhe frdfiek ndmb&e 240238 bahgr eby
the launch ranp, can be nmaintained in alignment with the pipeline as

it comes of f PiOAlY cPRARHGA At A lowrrenddera femben 2442 16¢8eunted oRAS
shown i n Fi gthel GessePelicithaiahe ffdme mcbersLsh S LAHTRTRIRFES 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 which 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 fo
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 franmework having an opening 230 for
receiving a pair of work station carrier nenbers 235. Each carrier
menber 235ybSoghbseabl y nounted within its respective oReni#gosAdes O
allow the carrier nmenber 235 to be noved in a direction parallel to
the 30pipeline firing line to enable the height of the work stations
to be adjusted. WD 2008/ 096107PCT/ GB200i& 000366 19 Each work
station conprises a first work station section 242 nounted in said
carrier nmenber 235 on said first frane nenber 210 on one side of the
pipeline firing line 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 |ine opposite the first side, the first
and second wdrachswatk siatier coimprise 42fjr2t4\4'otkestagomsaoﬂlcﬂd 24 trhoumtedhén

Lovar ds. and Sry PV BRTISEBR R, 80 bt st Mooie RRIE dB0TOH AE et v

confi gurati orhe \pﬁ‘pﬂhﬂe Hirihg linBeantba lseBbid WoFk Sfibh @BStiGH 244 PEAIMREd i
t he pi pe mefh{] line for allowi ng cutting and wel di ng operations

to be calri eFHUFATRT MEEbRF 35 e said hgcang é’ﬂﬁ@c@@@b@bﬁﬂgm%ﬁﬁ@ﬁﬂd to
permit passagfiebf e FPERRSHiNG A o @péafégﬂne%ﬁﬁtds.egem}e”ﬂs@@%gﬁomd‘to

its installation | ocation for conne lon to ine
wor k st at i on WSk istajipnosgxtions 242,246t bﬂl@@hpumt&ﬁwwmmvﬂ‘mrﬁrat and second

respective c =Ty th tat o.re
hori zont al a?{aréﬁ‘fhtl rresgg %52%\8/’%[?&;\,9% 'Bgvél}ﬁ%rlﬁ&ﬁ cfﬂ‘@ff’Y ﬁgﬂ on
of the | auncloneaanmta@tto Bé)rﬂ'd\ablmbktvmteatamt)pémw cmaf @.ﬁ@tacﬂﬂ‘bvl@éremaCh
wor k station,each co&rlses a shelter 50 co t iEr a. box-like

encl osuf® beitfig Wors S1g0B sectipnseare; '8%%;3 ihEhespige ing for allewingor k

station sect icofting4@nd deldlihg @perhtivhs ho%@bbl‘?’@dc&ﬂp&{ e ?ﬂ)e‘ﬁ'ﬂ@ Nahd! a
their operative conflﬂii rations to provide a 25 substantially fully

encl osed wor KEERf ratieny ledrerit passagenef, amaceessern 2227 through i n
t he upper a”@ald%ﬁémﬁ@'ﬁ@ Qﬁ%%ﬁﬁhtssh\%'téﬂgﬁor?%ﬁttlen%l: gghné’&%ﬁa@eth%f

the pipeline therethrough, e cutouts belng el ongat to all ow the
pi peline 15 mquaes t hrough the thus fornmed encl osure at a variety of
| aunch yg@np inclinations. The cutouts are provided with closing

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/ 096107PCT/ GB2008/ 000366 20 nmeans to limt the ingress of
water and to maintain the environnental protection. A platform

section 26Qphtiswbginpt ed in the bottom of each shelter 25@1/s@ak0366
pl atform section 260 is novabl e between a retracted position, wherein

the platformsection 260 is enclosed within the shelter 250, and an
ext ended position, wherein the platform2gection 260 is |located
outside of the shelter 250 to enable access to the platformsection
260, for exanple for delivering objects to or renoving objects from
the platform 10section by crane. By coordinati ng novenent of each

shelter 250 w,thi ol | ve | e er. 235 _and each
pl atform sec%%%ﬁgé%m&\}'tt ﬁ%ﬁﬁ\%&ésssr 8@?@3‘%’] é%ﬁ‘gbép?'g 4ke enyiraamental
possi bl e wor kpreteatioron confi gurations are provided. In a 15 first

configuration, the shelters are noved fully inwardly to their
operative positions with the platformsections in their retracted

posi tions suq pldtimt Js”éttwﬁrifs@ﬁ@trﬁ&nﬁeé?ﬁ?th@lrb%tteﬁpll%ﬁre%ﬁ érfélténgbﬁbfi”

encl osed_worki ng environnent around the pipeline. I'n an secon
confi gurat i offadhhglaifaent seations586Qrie movablet betweenr af tatiagtasltpwaition,

posi ti ons whi ; I [ 2 vied 1o their t ended
posi tions, SLIV!’C r%lﬁch Qt@%ﬁog{ng%%;'{r&hs%ya&$%Lﬁé5%g§g%rgﬁéb% silgﬁ%rr%@(@ n
open wor ki ng apnextendetepisition witréinethpiplatidrmesanttion 960 i hecaied biigide
sections 260 are agcessifl e, by cranes and,other |oad handlin
devices. In f?ttﬁfer e@Sﬁféy uFQatq“@hﬁa efieeshig ttg‘? Plaffrm,seetipn @%{Jhéq)rr
fully outwer éxample fomselizttng lobjdetatd Q:Fffbﬁr@@hgodlﬁeété FRRE pi&idrRe! T
25 retrfcﬁt ed positions whereby an unobstructed space is provided

around the piSEEYGMRY $8PEng Iine to permit passage of an accessories
such as an initiation fitting, pipeline end termnation (PLETs), pipe
val ve or a tee assenbly. WD 2008/ 096107PCT/ GB2008/ 000366

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 refracted 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 (PLETSs), pipe valve or a tee
assembly.



21 Various nodifications and variations to the described enbodi nent
of the invention will be apparent to those skilled in the art w thout
departi ng woamstbaoscope of the invention as defined i rrctresa@mmended
clainms. Al though the invention has been described in connection with
a specific preferred 5enbodinment, it should be understood that the
invention as claimed should not be unduld |imted to such specific
enbodi nent. 22 CLAIMS: 1. An apparatus to be nounted on a vessel
for a laying a marine pipeline -having accessories on the end of the
pi peline and/or at one or nore internedi ate | ocations along the

pi pel i ne, sai i r

havi ng pi pel |\ﬁh§%§]§?§2&'ﬂ€a§ﬁ@%f‘éﬁ Dﬁé%%dé)'((:jgg lh"Io%%l %rﬂHgt?Hlenﬁng}%m
of a pipel i néninting velll pe@oparent to thase sjkllhed in the hd vdﬂ”ﬁ)ﬁtﬁemﬁﬂgﬁ friohe

bed, | d f th f
select| vl v (PESsong SRR BRfN AR dRRRET T ik et e, et
sai d | aunch taepniention Chasd%énwéd%nﬁéd Q@%Bhﬁ@cﬂ?aﬁmﬁﬁ raeéﬁ'édiﬁc ér%\‘é?réﬂ“ de

means and upstream of. said clanpi ng means for 10 passage of
accessor§ ﬁ%@dﬂ eab Hshgueld e Pﬂ@?fﬁfoﬁﬁdh%trihﬁ m&dﬂlpﬁt&\sd}*ﬁm@dmw in

t he plpellne R to be connected to an
end of the pFEEFF#gdgﬁggy%?éé5E9¥§%§§¥éﬁﬁﬁ§%?ﬁ3¥%eans wherein the

| aunch ranmp is pivotally nmountable on the vessel to permt the angle
of inclination of the launch ranp to be varied to vary the water
entry angle of the pipeline; and further conprising: 15(b)at |east
one work station having at |east one work platformlocated in or

adj acent said opening in the launch ranp, said at |east one work

pl at f orm bei ng novabl e between an operative configuration wherein the
at |l east one work platformis located in the pipeline firing line for
allowi ng cutting and wel di ng operations to be carried out on the
pipeline, and a retracted configuration to permt passage of an
accessory through said 20 opening and into its installation |ocation
for connection to the pipeline;



wherein the or each work station, or at |east the or each work

pl atform provi ded thereon, is pivotally or rotatably nounted to
permt the work platformto remain horizontal at all tinmes during
variation of the angle of inclination of the |aunch ranp. 2. An
apparatus as clainmed in claim1, wherein said storage position of the
accessory 25 is inboard of the launch rgnmp. 3. An apparatus as
clained in any preceding claim wher ei i*%sai d cl anping neans is
noveabl e bet ween an operative position, wherein the clanpi ng neans
lies in the pipeline firing line, and a retracted position, wherein
sai d clqﬁghmmsneans is noved out of said pipeline firing line to
permt passage of an accessory therepast. 23 4. An apparatus as
claimed in any one of the preceding clains, conprising a plurality of
said work statigns.s t icpel | firci i

A appar at ds- as W ARG 8 Tapbuf 87 « NS DL B 4 el bl e
t he or eachcy®Edsizt ahitienerciosfphe pieslire apdior adnevmrmikorp iraermediae lecatiangddng
on opposite sides of . the pipeline. . 5firing line. 6. An apparatus as
clained in ‘Bﬁypéﬁ’é"@f ihRe "“B&é%‘@?ﬁ’%'cl ai ns, wherein the or each work

platformof at | gast ,ongelpe Baicd MRpkEhvitd QhRlindlpeider akiny fohguitirgkand
station closest to the guide nmeans, is noveabl e between its first d
second confdoguellieg Sesnoveaepeeidepiptline longiepipsling denadine in P it on dithe
any ot her Kk st.ati ARRA o8l ' A in
the pr eced}AS%%beg’l %ﬁ%@&\%}@ﬂ% %eét%ﬁg or g%@lﬁ?\%}%ﬁfdgﬁg@g{%@g?& %(ﬁgrbgarﬁ &
each work shhatdupportisg nioey kabthed i pipedineli whareinosid laangy eange ist provided rothnei
direction of travel o

f the.acgesspry through said gpeni ng. 8. An :
appar at us RPCUPR;ORAHHR L Pgisﬂﬁ ﬁ”‘%ﬂéfe@lsn&”{ BpsirFarre\e{)ghsa\’k‘l)ngBllnﬁtT%arnﬁn for,
al so nmoygahlagabd oft afli dcBezbdrp et lal @braged pbdigonpireds fetaflationnigedtionen thd

9. An apparatus as_clainmed in any one of the pr eced%ng cl ai ﬁ wherei n
sai d one orpipebine fikekling tx plinvs ther B-cawsBR BdPOROVIECHO ERENF il PIREHRS
the clanpi ’E%p;FE‘?éH% QhidVhrfingd RESS VR G IUABR FmpSiks HGtUE erddnR¥ledfdhe
adj acent the aunch r anp. _
vessel to permit the angle of inclination of the launch ramp to be varied to vary the water
entry angle of the pipeline; and further comprising!

15 (b) 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 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

20 opening and into its installation location for connection to the pipeline;

wherein 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.

2. An apparatus as claimed in claim 1, wherein said storage position of the accessory

25 is inboard of the launch ramp.

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



10. An apparatus as clainmed in claim9, wherein said one or nore work
stations are nounted on a transverse beam extendi ng between the

el ongate franme nenbers, above said 20 opening. 11. An apparatus as
claimed in claim210, wherein said one or nore work stations conprise
at | east one work platform nounted on a support nenber, said support
menber being slidable along said transverse beam for novenent of said
at | east one work platform between saidypperative and retracted
configurations. 25 12. An apparatus as clainmed in any one of the
precedi ng clains, wherein said |aunch ranp conprises first and second
spaced apar} subgtantiall el el -

upon the veé‘sel f?%%@ghaﬁ: %\?ga%@a{snhﬁn ﬁné)gfg(ﬁ%&é%%ﬂﬁﬁcdgﬁg? Cg)éﬁ) E)'Flggggﬁe%m[?
24 bet ween sfdalll wdrkegadm shicdeparedtbeythe pibeimvirsgilaegui de neans and
above the clanping neans, said one or nore work stations each

conprise a first, work platfqr.m nounted o aid first .elongate frane
menber onofte. o1 4 SORrEASTHBER b ety s et de Sic B e Fac
pl at f or m moygfiediscoiirdeSEpANGS RORPURoES A2 ed B BRIosRNsidesHE GRNHpeline
side of the pipeline firing line opposite said first side, each of

said fir$t Bregkdrecond work platforns being noveable with respect to
the respective frame nenber between said operative and retracted

configuratigns. ad3ppafilufRPAkiRkl S 88 Sledd TR pleBediha@dIMink 2wh4BRIEE Br each
each of said first and second work platforns is rotatably nounted
wi t h r especworkoplatfeny efsgydenst oue dfrsaideworksitsions.upsefarairbyi the wiotk stgignsclosest to
nmounted to rm for i ri J
duri ng. vari Qe siedf S8 uRLR o leBh 1 ol Rt oot ot Rl Rlon IndBhenabrhife
An appar at usheas eazh aione platforncdienmohidr workatatiom. 13, wherein each of said
first and second work platforns is axially novable with respect to

the respective frane nber ,u which it it ed.
bnch vorl°tfari o PR RETR AL ciRRA O & b pRRMC A, BRAENind Bl
line. 15. Aorkappdisral ofthesorcdaah meek stati@nis moeabit it hediprgoedansgerse to the

clainms, conprising guide nme , such as rails..or tracks, for guiding
an accessor?orﬂ'@l %geéﬁ‘"? ?@’@'F@cﬁ'&e"cﬁ?ﬁqwiﬁﬁ?\”ggrf’a'dioﬁg?'%'l ation | ocation,
at | east one portion of said guide nmeans extending fromthe opening

of the laungh ranp a?lﬁhrélﬁs at cpned W d4imoT, wisdreihlted of eachavatk platform is also
| ongi tudi nal axis of the vessel

moveable in a direction paraliel to the pipeline firing line,
15 9. An apparatus as claimed in any one of the preceding claims, 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 Jaunch ramp.

10.  An apparatus as claimed in claim 9, wherein said one or more work stations are
mounted on a transverse beam extending between the elongate frame members, above said

20 opening.

11.  An apparatus as claimed in claim 10, wherein said one or more work stations
comprise at least one work platform mounied on a support member, said support member
being stidable along said transverse beam for movement of said at least one work platform

between said operative and retracted configurations.

25 12.  An apparatus as claimed in any one of the preceding claims, wherein said launch
ramp comprises first and second spaced apart substantially parallel elongate frame

members, mountable upon the vessel in cantilever fashion, said opening being provided



20 when nounted thereon, through said opening in the |aunch ranp.

16. A pipelaying vessel for a laying a marine pipeline having
accessories on the end of the pipeline and/or at one or nore
internedi ate | ocations along the pipeline, said vessel having nounted
t hereon a pipeline launch ranp having pi peline guide neans for
guiding and controlling the novenent of a pipeline along a pipeline
firing line in the direction of 25 the ggabed, pipeline clanping
means downstream of the guide nmeans for selectively cl anping and
supporting the launched pipeline, wherein said | aunch ranp is
provided with an o Lng, downst ream of  sai i St

b “sat ol pprag RRETes BATE bBRTrbn® s B FARE R AR, YR
posi tion an@ems, saitsbid brambenwoRGatibeneach comprigei pBist nerk plaifsrgy mbmaed on

all ow the accessory to he connected to.an_.end.of. the pj.peline 2
SuppOrt od DS rS clonHp TS TR o S o i B ifnd second work

pivotal ly nudRbhuled sD&id/ R8I cléfpaRETaMc! méhieer AAG el slda Gl tHRGipeRRe
of the launch ranp to be varied to vary the water entry angle of the

th
pi pel i nef whrrgline appdsieisaid direl sidns leadh af sairh fipsh enditseqopd syork pdatigeny being
platformlo I D..0r Lace g [Wp (oI r : ]
at | east onrg‘%vx%rgll? g/ftgtrfe %(ru:mta% t%i Eegbegrggé;g[lglé"@bgth l&g%rhnggn opgéggt(ﬁ)\g}eatwes%dj
conf i gur at i emraskbeomfiputitiensat | east one work platformis located in

the pipeline firing line for allow ng cutting and wel di ng operations

to be carri out _on the pipeline nd tr d fd ti
ot onss e din Aibattfs B Sk Bf SBAE 1 £ MEHR ARG AGN Ak L Vb
i nstal | ati oplafferiRtis amatikly moansée otth aespéwm td the rgpeeive fiame wivatber uponivehid it

each workstation, .or at | east the_ or each,work platform provided .
t her eon,19i sisfRpuBied &2 BT ths WikRiatlopn jo 1eagin egizpigal ik p ‘P’e{)‘ﬁl‘ﬁ"\%’ﬂ?“o“ of

pl at f or m t ot GHAL Bf MOEdahONbAhe Aluind thmp! Mes_during variation of the
angle of inclination of the launch ranp. 17. A method of |aying a

mari ne pi peline having accessories on the end of the pipeline.gggéor
at one or nif-e i/ epnsdipateclpigedtin glaam 4R o8 §lame 3pmheteimeach ¢55% B

conpri sing QE&TdS%VSHiplQlfféﬁnsJi?QHiagi' 3%5151@ vRihP@LpeBe0athe P pac g ifdfe TRAMs:
provided on a launch ranp provided on a pipeline |laying vessel to |ay
t he pi pel i napdnrolich Hds mayitad to/enablsl thepiogagh avoph pratiamie bejmevable|axigly along

wher ei n jhe,,| 1.5 pivotally nountable on the vessel to
perm t Hﬁe Qﬁ%ﬁ%ﬁg ﬁ?ﬂ@ﬁkhation of the launch ranp to be varied to

vary the water entry angle of the pipeline;, suspending the pipeline
froma cl anpi.ng seapsaratonas clhgesd of artyhaeg| the pmsadig claims, 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 or parallel to said longitudinal axis of the vessel

20  when mounted thereon, through said opening in the launch ramp.

16. 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 mounted thereon a pipeline launch ramp having pipeline guide means for guiding
and controlling the movement of a pipeline along a pipeling firing line in the direction of
25 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 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



20cutting the pipeline upstream of the clanpi ng neans; novi ng
an accessory through an opening provided in the |launch ranp upstream
of the clanp neans and downstream of the guide neans from an inboard
position to an installation location in the pipeline firing |ine;
connecting said accessory to an end of the pipeline suspended by the
cl anpi ng 25 neans; and rel easing the clanping neans and | ayi ng
t he pipeline and connected accessory fremthe vessel; wherein the
apparatus is further provided with at | east one work station having
at | east one mork platform | ocated in or adjacent sai d opening in the

| aunch a3 rom %@{H%]%],?@Pé b LRg LN § Hr'icthr}a{‘np nﬁmﬂgf YIHBMH]BZE ;g“;rff.hg

wor k statlon operative con I 'gura erein
| east one wogskel b ptrfiv the msglé oﬁmhmhtlbn of the iqinpletampetoftierviarier 1oi vaey th2 Gvater

for aIIomAn cutt and o ratlons o be carrjed out on, the
el nor 1 el ol 4o e et BER o sk Salion Rt oS aH HyRplaonm

accessory t {ocaed i slahdja&negy:d\epm nNthe lduh&h Faiipt adil At 1@8 drRGAIrk Phatofh
connection to the pipéeline and wherein the or each work station, or

at | east 5t hbeing mexyatfe Dpswrenyinareeting perdignaten whereiadghe ay lsasbp%vwlp%tﬁem
rotatably g gr:a%@h [Ome pl?&mtﬁrﬁn % eogﬁg@%gm Qnfl SYERiRe Iaﬁér%tﬁog@tt@lbe

at all times during variation o I'T'nat 1 on
| aunch r anpcarried 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;
wherein the or each workstation, or at least the or each work platform provided thereon, is
10 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.

17. 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 pipeline, said method comprising
the steps of:-

15 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,
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;

suspending the pipeline from a clamping means downstream of the guide means;

20 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 lo an
installation location in the pipeline firing line;
connecting said accessory to an end of the pipeline suspended by the clamping
25  means; and
releasing the clamping means and laying the pipeline and connected accessory from
the vessel,
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
30 method including the further step of moving said work station from a first or operative

configuration wherein the at least one work platform is located in the pipeline firing line
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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 imo its
installation Jocation for connection to the pipeline and wherein 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.



