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Prefabrication of pipe strings on board of pipe-Iaying
vessel s Technical Field The present invention rel ates
wao eoos/10mshod and a vessel for storage and/ or PCT/EP2008/001788
prefabrication of pipes for subsequent use by a
pi pel ayi ng vessel . Background of the Invention
O fshore pipelines, for exanple gas and or oi
pipelines, are laid b y vessels such as water crafts,
bar ges, sem subnersi bl es or- tjhe |i ke. Such pi pel ayi ng
vessels are well known in the art. Exanples in the art
of such pi pel aying vessels include US Patent Nos. US
3,967,461, US 4,257,718, US 5, 044,825 and US
5,823,712, Typically, the pipeline is assenbled in a
firing line (the main production |ine) conposed by a

\S/ta;it i lyef% zg)é%_:feari:a'gttclg] be tlgaﬁtgieo nsﬁ:rrkﬂ's ugcgh aaqs gvgealrg ?&o pipe-laying

ext ended by joining pipe xsddeglss to the end of the

pi pel i ne. Such pipe sections (typically called "pipe

strings") are forned of a variety of single |ength

pi pe sections (typicallypgahhedalbpigia . Which are

preassenbl ed either in on-shore yards or directly on

board the |l aying vessel. Such bars typically have a

| &t 15,Q donk? STRIHRS JrOnG 13Rd MRY, BentehpRdahAt @ BbBSe1 £

strlngg of 241hetgés (hq%b%b|§ jointmbr g?)? 36 netreg °oF
storage rArpd /0y grafalriZHtiomo AP ipetsr dor( gubdeqpest| oset by a

.ar_4J) . The .present invention concerns the case where

plp%iﬁ%%%ﬁ;ﬁf%ﬁﬁ%'ngs are preassenbl ed onboard the vessel.

Such a process is typically referred to as

prefabrication. Prefabrication_o era&ions carried out
on the vessel may = SRRE2% 0l | owi ng:

Bevelling of the ends of the single | ength pipe

Offshore pipelines, for example gas and or oil pipelines,
are laid by vessels such as water crafts, barges, semi-
submersibles or the like. Such pipelaying vessels are well known
in the art. Examples in the art of such pipelaying vessels
include US Patent Nos. US 3,967,461, US 4,257,718, US 5,044,825
and US 5,823,712.

Typically, the pipeline is assembled in a firing line (the
main production line) composed by a variety of operating
stations, such as welding stations and testing stations. The
pipeline is extended by joining pipe sections to the end of the
pipeline. Such pipe sections (typically called “pipe strings”)
are formed of a variety of single length pipe sections (typically
called “bars”), which are preassembled either in on-shore yards
or directly on board the laying vessel. Such bars typically have
a length of 12 metres long and may be formed into pipe strings of
24 metres (a double joint or 2J), 36 metres (a triple joint or
3J), or 48 metres (quadruple joint or 4J). The present invention

concerns the case where such pipe strings are preassembled on
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sections (bars) for subsequent joining; Welding
bet ween adj acent bars in a pipe string to be
wee@Babnstat ed; Perfornmance of non-destructi VRCT/BB10081¢)1788
on the internmediate weld so fornmed; Field joint
coating of the internediate welds so fornmed (i.e.
partially or conpletely restoring the pipe coating
that needs to be renpved so as to facilitate wel ding
toget her of the single bars) 2 -and Bevelling of the
ends of the single bars, which eventually formthe
endi ngs of the realised pipe string (joined pipe
i pe [ hi
boa R eSS T st o | P TRRRY 85 E sl T BE R o o
prefed ¢ar faed tHree ek mi qartaduc tiperr altiiva s( ther'iedr ong on the

[ine") ..In order to _avaid nece ry downtine, such
Vessae_fs]_tnér%glé]crahrb}s Y rﬁs{v _boer a la_r?gl;%g&%teosfﬁgl%wénﬁr edet er m ned

MeNi MUBAIDEM Pfo DI HldNSF 2P ASihG1R W¥hgenapipe

reliable supply of pipe strings for the firing line,
secipn st ey MBr AW asmiadd J9Lndé t han one

prefabrication system It. will be appreciated that th

oor at 1 L (AT A7 g o ena a e CAPFafgRdnEn Lo be
prefS&ftesatagdl are typically separated by a di stance equal

to the length of the pipe string. The operating

steat i orBeifpaengs effadrcaasdirugrdvemtepsiedl Py ®#ek

int%f}né)cﬁréﬂé %el@ﬁscf?;% j.cated to different operations,

or exanple we i r'st, subsequent and finishing
passes)EidmifimiEdd¥Eihg atd thestiatiergeafiatBewelds so formed
. connecting zone(Field Jaint Coating including filli ng%
(1.e BARCATY Ih&WRhst Fldohaskeriad ithe RéPai Rgating that

needd atd oS, r SR N StA It Rd 13k sreagk 10R8g PELBRRSr of the
nore, FJC and filling stations. Every joint is
single bars); and

] Bevelling of the ends of the single bars, which
eventually form the endings of the realised pipe string (joined
pipe section).

Pipe strings prepared in this way may be temporarily stored
in an area on the vessel which is used to feed the main
production line (the “firing line”). 1In order to avoid
unnecessary downtime, such a storage area may be arranged to hold
a predetermined minimum number of pipe strings so as to provide a
reliable supply of pipe strings for the firing line. The storage
may also be fed by more than one prefabrication system. It will
be appreciated that the operating stations in the firing line are
arranged in series and are typically separated by a distance
equal to the length of the pipe string.

The operating stations in the prefabrication system
typically work in parallel and are dedicated to different
operations, for example welding (first, subsequent and finishing

passes), monitoring (NDT) and restoring of the connecting zone
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t herefore worked sequentially in several stations. At

the end of the cycle, the pipeline being laid is
W@xa08neaes by a | ength of one pipe string. The BYULER2008/001788

time is dictated by the slowest station (the critica

station) . The function of each workstation is usually

deci ded by dividing the tasks between the stations in

the nost efficient way (each station being assigned

one or nore operations). In sore cases (for exanple in

the case of a multiple bar joint, for exanple the

double joint) , there are internediate stations in the

- Jq i ' [ . [ - erf .anhy ., FJ
1] (R TR RIS, | GBIl axe
fron rteed itzed iofef Wiedgliing tshie tgoafs, albbniec ¥DTostegdpenpnd at least

one V\heet & sdlflnroirneg t pa,rn%lf falquii%%t is%n t(i%n%uri Egetrhejoint is
’néhd%aéiurlng’in i ring Tine, melaing operatloHs are
thetefumaldor ke swmsierdtiikally tio caveeadelkagtibnshe At the end of
pi pel ayi ng pr.ocess. For, exanple, certali ds
the afidire TR o e TARiRAERbATCE0: PYnd) TRGER OF one
pipd kil opelaaldyne tSaied i@PRliaditia®Rs 69N tadvensak¥t station
affect the production cycle tinme. The present _ ,
(the fraftied §§éﬂ§i¥67inﬂW@Vé“ﬁFéﬂoﬁbpﬁc§FF8nW€Ff§EP§h€9.15
usual®, RSN IV ek 10N ry k@N@bisk! YetReeRddhkl ARGkl Y¥ns in the
seeks to provide a pref abrication nmethod or vessel,
mostf qf flisd 6nt gy fliesladh sftatdiomowernngoakglibnedsoakesor more
e ave -th vantage of: facili [ l.ayLngc-0
OPe%gl]dplec%}‘lél}e's ilﬁn g&‘lo?t%e%rér]s%%cog( i %ﬁgh%\)nﬂttehqrge:tgtgi \(}g%)e/ %lfg%
mul tpirpdldu diarvijtointhl tfermatkawglly aheaddubilengblint)t héhere are

. resent_ arrangenent, seeks t.o .provi,de a nore flexible
ine R e SO (o) 1008 (HEATgr eBuEhy CBr BF6eBATRRIST €0
perfdign drily Fie presant iindy eplerer iahkeohatheelnte@hediate

additionally, seeks to provide a nethod or vessel for
weldifg ng §lgdSh&E Ml 41 &hGe PoedRbrdratpprar s¥abpp) i n Whether

dur 9RE R MALETe FAWPTRIY 1@ (e dVeRL kBR manufacturing in firing
line, welding operations are typically the most likely to cause
delay in the pipelaying process. For example, certain welds may
require repair or complete elimination (cutting) and remaking
operations. Said operations can adversely affect the production
cycle time.

The present invention seeks to improve prefabrication
efficiency. The present invention alternatively, or
additionally, seeks to provide a prefabrication method or vessel,
for use in the field of narrow mono-hull vessels, which have the
advantage of facilitating the laying of pipelines in different
conditions with relatively high productivity. Alternatively or
additionally, the present arrangement seeks to provide a more
flexible means of laying pipeline than previously proposed in the
art. The present invention alternatively, or additionally, seeks
to provide a method or vessel for laying pipelines with a large

diameter, preferably in deep water.
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The present invention provides, according to a first
aspect of the present invention, a nethod of |aying
w@eeliomes from a vessel, wherein the method copP@I/EB®S8/001788
the follow ng steps: providing a vessel having a deck
on which there are arranged a nmultiplicity of pipe
processing stations across the wdth of the vessel,
the pi pe processing stations defining at | east one
pi pe processing area, simnuld4aneously operating the
pi pe processing stations in a first node of operation
to forma nmultiplicity of jointed pipe sections
extending longitudinally along the I ength of the
vessel, each jointed pipe section being forned by
joining together a r&wmary XF thle dnventdloangt h pi pe
sections each having a length L1, and operating the
pi pe processing stations in a second node of operation
byrHeorgfad@nt milvidnliiodl o odfi die@i, Nbedopdpagseot kofsrst aspect
each JOInted plpe section being fornmed by joinin
of fhyyAIRTent ndtsErtion,, pmedheg &f éﬁgﬂﬁgp%é’e%ée% bRem a
vesé%ﬁ*‘JﬁﬁﬂéﬂhE%Héﬂﬂgﬂhdd,oodMFﬂéﬁsntX¥ ¥oX13%inklsteps:
,_and at least a plurality of the pipe processing
StRIQITE Nge rBf gfahse If Medtiingn & Alelsdt RNt WBifhr §hegadare arranged
f r.di 0 sf t
2 U e ATt are e Aigpen s ybgs, th®! wideh of
the prepstali e esigs pxmqwrs&ngg séadéckshaeifngiag keadeast one
plp?)préé£e proceSS|ng area conprising a nultiplicity of

SS1I
ipe proceéélng Stations arranged across the wi dth of
tigimuﬁﬁaﬂedﬂyiynupynamdn@otp@e@&@s prpeesedhponsathions in a
arallel with the pesectlons e

fir?%ﬁb??%o‘?%eﬂﬁ%zraéﬁ heé97Ehgt A Srécgéé’sé?lf IQhBFEFnPipe

sections extending longltudlnally along the length of the vessel,

each jointed pipe section being formed by joining together a
number, Xj, of single~length pipe sections each having a length
L;, and

operating the pipe processing stations in a second mode of
operation by forming a multiplicity of jointed pipe sections,
each jointed pipe section being formed by joining together a
number, Xj, of single-length pipe sections each having a length
Ly, wherein

Xi > X5 >1,

L; < Ly, and

at least a plurality of the pipe processing stations perform
a function in both the first and second modes of operation.

According to this first aspect of the invention there is
also provided a pipelaying vessel comprising a deck having at
least one pipe processing area comprising a multiplicity of pipe
processing stations arranged across the width of the vessel and

arranged to process pipe sections in parallel with the pipe
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said multiplicity of pipe processing stations have at
| east two nodes of operation including a first node of
WQ@P®@BA0T18H i n which at [east a plurality of theCEP208/001788

processing stations are used to formjointed pipe

sections, each jointed pipe section being formed from

a nunber, X1, of single-length pipe sections each

having a length L1, and a second node of operation in

whi ch the pi pe processing st&i-ons, including at |east

a plurality of the pipe processing stations used in

the first node of operation, are used to formjointed

] [ c n r
sec L i JR IRy P oBEr thIT 1 BEE, BRTRE vesse,
whem&mﬂlhaV|ng a Iength L3 and wherein X1 > X3 >1 and L1
.S 0O erated in,t di f n
AT S BB BT P aorag BrREIPi R HE by Loast

two ancngelf d&ngidrammm sectlivaisigof differing | engths. The

first, and second nodes qf operatiop are refer

péarf%ﬁ"ﬁ‘iséd MAdSiFF GPETE HEPRes R *r’héCPreFﬁo 4eAEy Bepﬁgrallty of
the REIPO PRSI halatang ane piseel Itaefbs_rml 3benb¥d pipe

vessel at a tinme. The single |engt I pe sections used
Sec?kPH%ﬂrﬁ%Qﬂalﬂﬁﬂﬂqqu?Hﬁ%/ﬂﬁ§t§953g§ﬁpﬁaﬁpyméﬁtﬁF@Wya number,

X;, 0¥ EEd 1%0%%% E?&E' QBEtBQHb”Qa&}'?ehé@I@g|§nﬂérlilgt§rﬁ Lel, and

ei t her L1 or , be equal hree.
equa‘:leqcmct \mdexqf rmer@él@qnuah wbltbuthexzawny béoeqaaftng

r i_m®n f .ovenpt 3S G | .
sta ety Sl 0 s BTtV B2 B8, PEBE" ppGEessing
stamﬁomxmusﬁd(mn|uheMﬁnﬁsu|queeomen@bhapupe secki opsdate form

formed fromthree. si.ngl e-length i .sections,

01 SRR R R TS o ARerSireRts HZRA: SRES4UDI BerBRgEREmed
frorplepanﬁﬁs.‘éﬂ ONg, abe eaahleorargthr pipé Woe St NG £-¢£taving a
pe sections.It is of course within the scope of the

leniﬁ%§émtaP€vﬁﬁﬁF6ﬁn

X; > X5 >1 and L; < Lj.

Thus, the vessel is operated in two different modes of
operation and is able to lay pipe-lines using single length pipe
sections of differing lengths. The first and second modes of
operation are preferably performed at different times. The
method may be performed such that only one pipeline is laid by
vessel at a time. The single length pipe sections used to form
the pipeline may be substantially entirely formed from pipe
sections having the same length (i.e. either L; or Lj).

X; may be equal to three. X; may be equal to two. X; may be
equal to four. Xy may be equal to three. In an embodiment of
the invention described below, X; =3 and X3 =2, so that there is
a first mode of operation in which triple-length pipe sections
are each formed from three single-length pipe sections, and a
second mode of operation in which double-length pipe sections are

each formed from two single-length pipe sections.
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for X1 =4 and X3 = 2 (a vessel producing either

doubl e I ength pi pe sections or quad-joints, the double
WO 20081167183 pe- secti ons bei ng | onger than hal f tPEI/ER0G3/601788

of the quad- joint pipesections) or X1 =4 and X-, =3

(a vessel producing either triple length pipe sections

or quad-joints, the triple I ength pipesections being

| onger than H of the length of the quad-joint

pi pe-sections) . The length- La -of the single-length

pi pe sections used in the first node of operation may

be greater than 5m The | ength of the single-length

Pipe Sedd Qi Med, i trhltmech%e%%%e”%‘%e t%fe gﬂ}%rs@i'torln%}{tlon

be at | east 10@6Ionger than the "l ength of
for KAingl ¢- leadig®h pi e (seeesont peduding h@ltthenstdqm:dlee dfength

p refera S 0% | on er The
plp? %‘?%i(%{l]s ocfag]d%e Si ]Intﬁ ené%/%%{&up?g%sectl é%is 4&&g Sertions
belmj]eloﬁmg@t triode mﬂﬁ)pﬂfeatljawmtmay;ﬂaek@r eqiaer- jiohan b@ps\e—

or e y q out 12m The | ength
sectEon g} Fh ol g rdd dagth b peeset rrrdiiing (5 e triple
1endEE Opih dToske- tof orap e A th I HRYA e, I @@t @frithan 155t hFeh pe-

exanple, L-, may be equal to about 18m The | ength and
secmrb%n%u%@}%ﬂ ittt *pidfe Wectiedddhuedd the ared-joint
pipdisstt Ak second nodes of operation may be such that

t he Iength of the jointed pipe sections resulting from
t Hehe i kenatdode of 6per aihoherisenabBt php¢ ab¢gtboualused in the

eicd{SAIUE Slop 0P PIR AL D U UG AW, o
the rmw@be-s]miﬂntplaid )semmainst o stehie 1p1r athectseXobd. mbde of
S

cont ext d al | for act t ol eranc
ope i oL Y Slbad2nt o Cadandd e o drpass of Ehe
sinyié-iendts wigapesdadibrajusaa thequalrstomdae olf) operation,
equal to each other. within a nmargin of error of 10%

and G REFIRTARIGent 9" A0ORERET. The length Lj of the

single-length pipe sections used in the first mode of operation
may be greater than 10m. For example, L; may be equal to about
12m. The length L; of the single-length pipe sections used in
the second mode of operation may be greater than 15m. For
example, Ly may be equal to about 18m.

The length and number of single-~length pipe sections used in
the first and second modes of operation may be such that the
length of the jointed pipe sections resulting from the first mode
of operation is substantially equal to the length of the jointed
pipe sections resulting from the second mode of operation. Thus,
the product X;L; may be substantially equal to the product XjLj.
In this context and allowing for manufacturing tolerances the
term “substantially equal to” will encompass within its scope
both (a) exactly equal to and (b) equal to each other within a
margin of error of * 10%. Such an arrangement may allow the
operating stations that act on the joints between respective

jointed pipe sections (e.g. respective “pipe strings”) when
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operating stations that act on the joints between
respective jointed pipe sections (e.g. respective
WO pi0pa0AE8F i ngs") whenjoined to the pipeline i nPETEP2008/001788
firing line to be in substantially the sane
configuration as between the first and second nodes of
operation. As nentioned above, at |east sonme of the
pi pe processing stations used in the first node of
operation performa functien7 n both the first and
second nodes of operation. Sone of the pipe processing
stations may performthe sanme function in the sane
joindfatd Ahd ikl dhe of ithet AARdn3ee9Rd ¥BIBS 9 substantially
operation. "Having nore pi pe processing stations
the gramen gawh igyratieomashéesaeenf thet fdmsitnandessaapd modes of
opeéng; on in both the first and second nodes of
opéeration may reduce the anount of change required in
oﬂdenndntﬂddemNabmyeveaseuebetbeoadapfedhb0p$pétphotéssing
nmode of et ween t he fi nd seco

t des. .
stalfife Gottha b BF Froceediong OfacPenetny BEETGF thounction

in s tHO Ayt did ddrondinfdaesendts bpeakit@bni.n bekhB bAethe
first and second nodes of operation. Sone of the pipe

P4 PG RIS T %5t R Sl Yp e e e FeFENEURGRAPRORD the

samebl'ﬂtodeﬁltdhe TR O Gad ‘f‘lr‘s‘% té‘ﬂtdh skbenbl heheandsrsepePdtion.
nodes of operation. Some of pi pe processing

Havigiaiarts e pedassaiad @ﬁ@ml@m arerragdeidr §0 redéosh the same
fun@@ﬁﬁ?“&PQﬂm$¥ka§ é%gﬁﬂQﬁpHn o%ﬁ tﬁ%CQQQSQDgﬁdOEecond modes

operation. 1n an e ment o i nvention,
of QﬂﬂﬂﬂhﬂqHJMdysrdduaa t@@p@m@u@t bﬁecpaegenteqnweadlmn,order to

e |s vi de nmonohul, | el :
A1 TS Ao PRI o8t (oo - 5pE pRoBEsEPRE T ion
betv@é’eﬁrﬁ it Gl Mddon@l meideys . of Spipe ofif @Bespipg processing
stations arranged across the width of the vessel and

stat‘a]rqraﬁ,]dw RS P LS sﬁ@%gmc6ﬁ§nl'nbﬁér ar el dnEERTERE
locd ¥sh sieCtiANs e endidtg drengiclidiunabl¥sabengpth8tion. Some

| ength of the vessel, wherein
of the pipe processing stations may perform a different function,
but in the same location in both the first and second modes of
operation. Some of the pipe processing stations may perform a
function in the first mode of operation, but be redundant in the
second mode of operation.

In an embodiment of the invention, embodying this first
aspect of the present invention, there is provided a pipelaying
monohull vessel comprising a deck having at least one pipe
processing area comprising a multiplicity of pipe processing
stations arranged across the width of the vessel and arranged to
process pipe sections in parallel with the pipe sections
extending longitudinally along the length of the vessel, wherein

said multiplicity of pipe processing stations have at least

two modes of operation including
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said multiplicity of pipe processing stations have at
| east two nodes of operation includinga first node of
wWo@p@satiieh in which triple-length pipe secti oNBCHER2008/001788

each formed fromthree single-length pipe sections,

and a second node of operation in which double-Iength

pi pe sections are each fornmed fromtwo single-length

pi pe sections, and wherein the |length of the

single-1ength pipe sections- gsed in the second node of

operation is at |east 10% | onger than the | ength of

the single-length pipe sections used in the first node

Of AL bl e Me2Aidr bl LRLLET X181 D1 BAgcn pipe

processing stations nay be arranged to erforma
sectfiomd iaore iqadiotfrodnes fincet thirees edond enrddegtof pipe sections,

operation. It will of course be appreciated that there
andmay need to be further pipe processing stations in
orglede doh P M4 & Midpe r3@din0As whieRedoubotheengthbpipe
of the first and second nodes of operation. Thus, said
sectionp e G iF D IELE Y CardR Ity LeAEP BaPgt sections,
and | east one further pipe processing station used in one

only of the first and second nodes of operation.

AdtRIH iy to a second aspect of the present invention

t [ OV d ying.a Qi l.ae )

e M TS P bRl p PaP P SurngE A the

secei@pseda 9f prrpviadiing & s egsdleastnpilitsilenggardébknhabhengength

of Ghd 1L RO e%rt%%nas”%s%ds?%Ort‘%ep'fg%ﬁt mode of
rocessing area, t pipe processing are€as €ac

opefDisn Si Kl 1a ol dd il inGi it pafi aitge ofif pteesbrgcebatingnstations

nay Bid A1850, 251 055 e M 0Lh of, e vesogl, Ang aranged
second modes of operation. It will of course be appreciated that
there may need to be further pipe processing stations in order to
produce pipe sections in one or other or both of the first and
second modes of operation. Thus, said at least one pipe
processing area may comprise at least one further pipe processing
station used in one only of the first and second modes of
operation.

According to a second aspect of the present invention there
is provided a method of laying a pipeline from a vessel, wherein
the method comprises the following steps:

a) providing a vessel comprising a deck having a first
pipe processing area and a second pipe processing area, the pipe
processing areas each comprising a multiplicity of pipe
processing stations arranged across the width of the vessel and
arranged to process pipe sections in parallel with the pipe
sections extending longitudinally along the length of the vessel,
the first and second pipe processing areas being separated from

each other in a direction along the length of the vessel,
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sections extending longitudinally along the I ength of

the vessel, the first and second pi pe processi ng areas
wheiosgoaepar ated from each other in a directi oPCHEP2998/001788

the length of the vessel,b ) arranging two

single-1ength pipe sections end-to-end to define a

junction therebetween, ¢ ) with a first pipe

processing station in the first pipe processing area,

formng a partial weld at t-he junction between the two

single-length pipe sections, the two single-length

pi pe sections defining a double-length pipe section, d

)JBaSSiéﬁkéﬁgﬁhgk%aﬁ %ﬁkﬁﬁ%Lﬁe&h??rggggig@c&?oﬂssgﬁgngo—end to

pi pe proces stationn the pi p€ processi ng
defimreead JRnctiidrh ttheerededoweenpi pe processing station,

form ng . artial wel.d at a junction between th . .
ddUbl o' h T BaBS G OSITE S BUPCRSACE, ABI ShPeRYERT Pipe
prodd I8 i i) adradigrd epdritdaandeild ael aheojuhbeiehopbetween
thereby formng a triple-length pipe-section, f a _
thep%&%i%&PQ%ﬁf%%ﬂ%ﬂﬁyﬂ%ﬂﬁﬁ%?ﬁﬁﬁﬂ?sse oS0 SEHRAETLERILN Pipe
sectibddl & 06 NPT Shatieh il pehacsegend pi pe
processing area, and g ) with the third pipe
pribces RaRf igrcatSade i ey MREIIE hmi@e gectté ophéor egpgRond
. Of | Lk i e | e~l en [ ecgt.L.Qn
A A o R ok T i o
aleslo provildedie sccmrdl g o pirivice sséagnd taspeot , farming a

parth{eplelv?é’llc{lgatv.(aass'eulnc(‘i:% ol I(:}{)Seltrxll%e% dc %k.d%%%llre]gl%nf !tRS%ipe section
plpe processing area and a second pipe processing
and & efyrtMer edimgl o-mytpi [pd per eeesdiong aareagedaehd-to-end in

conprise a multiplicity of pipe prqocessing stations _
re LS Yo gatr SR SR CRITTHIS, Re HFOSSer Lo "o PABFoRECEon,
bei)ng IANGRf drie R el REBEPS ol RRcEe6hi @8BS foMnkl to a
~the pipe sections extending longitudinally along the.
thllrcérfgltme FHragRsSidsagtation 1in the second pipe processing area,

and

g) with the third pipe processing station, adding weld
material to the region of the junction between the double-length
pipe section and the further single-length pipe section.

There is also provided, according to this second aspect, a
pipelaying vessel comprising a deck having a first pipe
processing area and a second pipe processing area, wherein

a) the pipe processing areas each comprise a multiplicity of
pipe processing stations arranged across the width of the vessel,
the stations being arranged to parallel process pipe sections,
with the pipe sections extending longitudinally along the length
of the vessel,

b) the first and second pipe processing areas are separated
from each other in a direction along the length of the vessel,

c) the first pipe processing area includes a first welding

station arranged to form a partial weld at a junction between two
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b ) the first and second pi pe processing areas are
separated fromeach other in a direction along the

wo eqogtibried t he vessel, ¢ ) the first pipe procEGHFEPI)08/001788
area includes a first welding station arranged to form
a partial weld at a junction between twosingle-Iength
pi pe sections, the two single-length pipe sections
defining a double-length pipe section, d ) the first
pi pe processing area includegspa-second wel ding station
arranged to weld at a junction between a doubl e-length
pi pe section passed fromthe first welding station and

. . ) . Ci ta f . .
sindd MR S SIRN PURS 398 WIRGLE- AL prpe sections
de f joriooe ssidupkdreed damythugepen steltricdnyel di ng st ati on
d_t dd. wel d terial to th ' f th .
 (HeENEnT b heRAPE HRZGORBF EOF cREE PR pRIAettd GieGay welding

statih fardtdirfesitigherllengt i pgupetsiest befwelAUS WBuble-length
. accordance with enbodi nents of the second aspect of
PiP§ REGhiIhtRaTed He e ltdiend o tatverldasg shetérnt gad a further

sin%f’énlte%gq:fh Ditgd Rt QM PiRES &L AP 16S 1688¢HCLeHelBection,
Wo separate pi pe processing areas arranged al ong the
and| ength of the vessel. Conventionally, all welding

oRgr %hle.ogéc%daﬁ%@ghﬁoi:Q%Eirﬁgr§r&é’”9#&£@<§’e9bﬁ 4l ¥rd Wwelding
succession so that the weld teri al does not cool too
statuwh, amrehgdteref ardy weal dmadrgerBntts dhet regppnopfathe

. _the | di ng operatjons on a singl.e joint .are _al
Jungfof R PRILURI L1 A YiBel Jeat 8he 2R the further
sinybBsseingtthe ipges«atidmns not bei ng noved al ong the
| engt h of the vessel hetween meldigg g%erations.
h

WIS hé CHaTaiiie it B GBBSEATE] tEhe pFBgefpcond aspect of
the | TR 1Qh MB3h e 13118  TIMa3UQRR a6RNWeRE beN&he joints of a

arrangenents, it is considered that splitting the
£ripes di i tpRikes Sasitiater  iqoadugie ds dgokopsgearate pipe
pro®d SEERFI 1% AL eAS IMye AMANPLIERUS Y o7h! QW REL! 6EsaRd
Conventionally, all welding operations on a single joint are
conducted quickly in succession so that the weld material does
not cool too much, and therefore, in arrangements of the prior
art, the welding operations on a single joint are all conducted
in the same pipe processing area on the vessel, the pipe sections
not being moved along the length of the vessel between welding
operations. Whilst the arrangement proposed by the present
invention may deviate from such conventional arrangements, it is
considered that splitting the welding process between first and
second pipe processing areas may advantageously allow better and
more efficient use of the pipe processing stations arranged
across the width of the vessel. For example, such an arrangement
may facilitate better utilisation of the space available across
the width of the vessel, because the present invention allows the
positioning of welding stations for a single joint one after the

other in the longitudinal direction. 1In prior art arrangements,
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nore efficient use of the pipe processing stations
arranged across the width of the vessel. For exanple,
WG wR/16M8ar r angenent may facilitate better utiPCHEP10081001788
of the space avail able across the width of the vessel,
because the present invention allows the positioning
of welding stations for a single joint one after the
other in the longitudinal direction. In prior art
arrangenents, three wel di ng-stations are required to
effect welding of a single joint (one station for
performng pipe interior welding and two stations for
r - r : . r r :
e LAY Pl g B Rt ke, el l8eF PRYedfo’ % sinale
joimk t home tdter vl | fat esfapmniing pHeepiipsepriocewsildgng and two
area. ln suc i.Q rt arrangenents, there i
staf @ e W e M s e g A Gcedbegg ey be
rooml B@r tany t4 ior twaweleiinfs Hatriea swalcadiog thet iderk, wadshin the
would be required for, the formng of a triple |lepgth,
a"aﬁf SetrTon (havind Hho HAGTES 9 &3 wo I§e§é‘cg‘f prior art
arrdig&ren®d di 1ge:d afd aleddTRRf aneuteedikatbeoBmovhdede pipe
in separate wel ding areas, which may therefore reduce
ProgesItedtnd ity §iF tie q"‘é&/oﬁﬁtsofofpi%éeﬁr yedgdnggstations, as
wou B4 Abd ORSPIr A8Ckor T TAdredi ndlot g tgi%tl'e_o'ie%)éhbﬁipe section
arranged'to forman internal weld at the junction
(hapEngwewe tiwt i $igl e-Thengive sigle odcttihaes welfddnm gtations
theP@f‘&!ee'Aeeé@tt}b gaeo}éo%éie%-i e L L8t RIRG ;R o%?‘%%'sr,]gwhich
area may I nclude a welding St atron arrange Poform at
may | Haste fopartedlcextler ndlexiglid iaty tile thendbiyontbetweepe

two singlelength pip ections of the double-length
proiﬁiﬁ?%%c???ﬁﬁéh%ég?f§§§<pipe processing area may be
arreanged-$10 weargiley & ddte oehdiyngeob ri-hagied fb lBetkinean
. the two single-length pipe sections to formthe ,
interdt ¢ Ehgth Pipe WEdtivh W@e@xéﬁ’ﬁl é_lw_lﬁéllfeéiﬂﬁf?‘nﬁlpe
secti¥nd asd Mol 5 %uﬁl@—l’@%ﬁﬁ?ﬁ'ﬂé’ slelithi AL NghEh€irst pipe
e

wel ding of that joint) . rst pipe processing
proggeimpyaier|ngie didlusfe tshevelding station arranged to form at

least a partial external weld at the junction between two single-
length pipe sections of the double-length pipe section. The
first pipe processing area may be arranged to complete the
welding of the joint between the two single-length pipe sections
to form the double-length pipe section (for example by performing
the last weld, but not necessarily initiating the welding of that
joint). The first pipe processing area may include all of the
welding stations needed to effect the welding of the joint
between the two single-length pipe sections to form the double-
length pipe section.

The first pipe processing area may include a plurality of
welding stations to form a partial weld (i.e. not fully
completed) at the junction between the double-length pipe section
and the further single-length pipe section. The second welding

station may be arranged to form an internal weld at the junction
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wel di ng stations needed to effect the welding of the
joint between the two single-length pipe sections to

wo evosriohies doubl el engt h pi pe section. The firstP@i/pr2008/001788
processing area may include a plurality of welding
stations to forma partial weld (i.e. not fully
conpl eted) at the junction between the doubl e-length
pi pe section and the further single-Ilength pipe
section. The second wel ding spation nmay be arranged to
forman internal weld at the junctionbetween the
doubl e-1ength pipe section and the further

l.el engt h -pi pe ti f.irst pi pr n _
oot 08 SRR ARS (e TIREoL REEAEERE 10,0
lendtgagtime pagdtiadn extmfenaﬂlmel ¢ iple tphrecjeursdhlgoarlaat megninclude

doubl e-| t d.th
2 welSE At A Hakhdis o Lo o sns o pAEkiad erhgrnal

weld@l£a Y jdifdﬁahfiﬁm D dtddierc neelddund esti2nig@h phipangedtién and
format least a partial external weld at the junction

the Kl gidr tHO PSR It FiPHISFE O8I od NEnGeCRBI BLPRer

prodd ¥ &5 '|é¥ggihéyf¥%é¥ﬂaé(§1fﬁg%%e&hM%QdW%bdegt§Bﬂth??anged to
may be arranged to conplete the welding of the joint

formeanerrithe daumsliel erfidrnglpeedeciitoshandunkéipor bhgveen the
doul?iggie%d%/ter{]% P NE SeG 10 tﬂée f%er‘i%%% %B@l@f-%ﬁa%”gipe

ude oné or nore post-
sec‘gOlqme pr'mfest;mmgi Stedltd ions. st'Eite.OplosiaMAlblediamganged to complete

oces stat ons M Iude station, arranged
che PUBERY o T B AR B 2B BB e i on
and\r@h@leﬂm@em sﬁﬂjlee—x.tamdte; difpe %te@ttllaa may be arranged

to add a e coating and/or concrete to_the
ea?éhi PIRCRTOT SRRy e 3E °PJ BAYt APFIHAS PRPgor more

pos¢1%éﬁdfﬁﬁuﬁfﬁbiﬂ¥55é§§ﬂﬂ&”stafﬂ@%spos%hwebgkﬂgweldlng pipe-

pl1 pepr ocessi ng stations may i nclude a station arranged
pPro¢esiigyd SRt juihmathdadyosna Gitawdra etrengsdatpondd

matézxofafxac?@leer 4G, il %t%%}?)aqe U 3gedeh QeBELERD.  For

on-destructive testin
example, the station may be arranged to add a pipe coating and/or

concrete to the pipe joint. Such a station may be a FJC station
(field joint coating and filling). The post-welding pipe-
processing stations may include a station arranged to test the
joint made by one or more other stations. For example, the
station may be arranged to perform non-destructive testing (NDT)
of the joint. The first pipe processing area may include no
post-welding pipe-processing stations. For example, the stations
within the first pipe-processing area may consist only of welding
stations. There may be no NDT stations in the first pipe
processing area. There may be no FJC stations in the first pipe
processing area.

The pipe processing stations in the first and or second pipe
processing areas may include one or more pipe bevelling stations.
A pipe bevelling station bevels the end of a pipe section so that

the pipe section may be joined to another pipe section.
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of the joint. The first pipe processing area nmay

i ncl ude no post-wel di ng pi pe-processing stations. For
wex@spbdasgs the stations within the first pipe-pPOUERRDSIGP1788

area may consist only of welding stations. There nay

be no NDT stations in the first pipe processing area.

There may be no FJC stations in the first pipe

processi ng area. The pi pe processing stations in the

first and or second pipe proggssing areas may include

one or nore pipe bevelling stations. A pipe bevelling

station bevels the end of a pipe section so that the

PrePé.lpéﬁ)%ﬁCB!r c%]er ab lkl’e_LrJ eorfgg g %%%ttli spiigegerformed. in a

sectl li'ng o pi pe Sections is
locqﬁﬂdmns&nhnateaﬂnnmﬂﬁhawﬁa&&&rahd fsecontheiper proardsing

€eco i chSS| areas The bevel Lin
aredor 11 B e Te o Res Lk e8verat: ot HERoePFFRart 2
leved]l reat ity dertdim lvesselctilal) i dhkf @eesklf taakt Ii]e dlfferent
evel of at |east one of, and preferably both of

fro"f ﬁ%ft Laved 1/ Sdcorfd i r?é‘eproéce%idné’rﬁlfeaéblﬁ(cl?(iml ﬁ§ the

fird® aand hind fsiafd Pfpd ftﬁrdcré\ée%gorartelaere is provided a
pi pel ayi ng vessel conprising a deck having at |east

or?e:cmrpielqﬁ Feessithg rar eésresiprifsithg anwgntipni eheyeots
CrLo h h _ of
pro@%e ] 5 %§§ﬁ§ga&%?%t£§?b cﬁ%HQ%Qn% SRk ﬁaWHgﬁ a@ least

areafor storing prp
Onesﬂﬂne(nndeHssumsequememno@e@glngmmﬂtnpélpupe of plpe

progesgscieﬁc’%lsq:gatairoeas atrhreanSte% A95 3" e%hhaw f‘.l %%ét Wgel and a
f~operationincduding a i e o] opera
pipé nstdraade &trd&a&ir tdtroad ree s pef selcmgloesl Engt bubBBQuent

sectjons, each e section havin% a ge th L1, are
on&de

ProcyHidty i1 g ‘? S S oive o SiFEi ttQFa?ﬁeaEFﬁePaVlng

I iat he v acld abdefs tre dperaithoaf ihbeuRipgs, a second
node of operation in which at |east two sets of

sihdliegtempde pifperseatiions ineybhchi p& deebtoRhRagi agts of
sinéﬁéjﬁgﬂékh pipe sections, each pipe section having a length

L;, are stored in X; locations, one positioned after the other in
the direction of the length of the pipes,

a second mode of operation in which at least two sets of
single-length pipe sections, each pipe section having a length
Ly, are stored in Xj; locations, one positioned after the other in
the direction of the length of the pipes, and wherein

X; > X3 >1 and

5m < L; < Ly. The vessel may include a storage area, defined
by for example a storage bin, in which the pipe sections are so
stored. There may be more than 10 pipe sections in each set. It
will be appreciated that each set of pipe sections is stored at a
single location (with the pipe sections all being positioned at
substantially the same distance along the length of the vessel).

According to this third aspect of the invention there is
also provided a method of storing pipe sections on a pipelaying

vessel, wherein the method comprises the following steps:
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L3, are stored in X-, |locations, one positioned after

the other in the direction of the Iength of the pipes,
waopwsmbasein X1 > X > 1 and 5m< L1 < L3 . ThePUEBBM™IS/001788

may include a storage area, defined by for exanple a

storage bin, in which the pipe sections are so stored.

There may be nore than 10 pipe sections in each set.

It will be appreciated that each set of pipe sections

is stored at a single locatiop {with the pipe sections

all being positioned at substantially the sane

di stance along the | ength of the vessel). According to

t hj Nj.r S f tion there is also

;Jgﬁﬁqﬂ§§é§ %e&%% eﬁ < Bgfﬁggg I pe sections on a

Mquﬁank G wiesss elt, 1whemepnetbep&ephodesempgleeeathemprising a

follow.ng s rOV|d|n risin
mul§ KA R G Vo dBP o R OFpe Lo e aL RE S PEA DBy RS RGSathe
w1dﬁnndﬁ;ﬂnéndassg1;ynpe pr ocessi ng statlons arranged
across the wdth of the vessel and_a pipe storage area
f G RﬂHﬁl%ﬁ?ﬁﬁgﬁea§€@tF&ﬁsSF8F1§Hb§é68eﬁ?CEFSB§s PﬁgsFﬁsequent
proéé&:ﬁig(’%rpr@fée%i'ﬁ& A RBssUsigngkRe storage area in a
first mode of operation by storing in the storage area
sesingf Hiengiteragegeiregi pe §e€tliféﬁsmoéacﬁprE@ré'ééPDth
t cat n d
sto T L EReE o MR rde: con or %t he radgrnPaPE pgctions:
eaclpipiass summgart thexvsitngr @gd eawggd La, alseiéoridmﬂtde)rrsf, one

er at shori in.th pStarage. area se %
os AT el Db e vond S SR Ee SR ot Fis "hapeny of che
plpéslength L-,, in X-, locations, one positioned after

the other in the dlrectlon of the length of the g pes
VWﬂﬁ%93th§ itorgge fFea 1n a second mode of operat

storing in the storage area sets of single-length pipe sections,
each pipe section having a length L;, in Xj; locations, one
positioned after the other in the direction of the length of the
pipes, where

Xi > Xy >1 and

5m < L; < Lj.

Thus, embodiments of the third aspect of the invention
provide a flexible means of storing single length pipe-sections
of two different lengths. 1In prior art arrangements, by way of
contrast with the present invention, storage bins are provided,
each storage bin being arranged to be used with only one type of
pipe section (i.e. pipe sections having the same approximate
length), the bins thus having a length slightly longer than 12m.
Thus, there is no easy way in which to convert the storage bins
into ones able to store longer pipe sections. X; may be equal to
3. Xymay be equal to 2.

According to the third aspect of the invention there is yet
further provided a pipelaying monohull vessel comprising a deck

having at least one pipe processing area comprising a
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5m< L1 < L-, . Thus, enbodinents of the third aspect
of the invention provide a flexible neans of storing
waemgheriBEngt h pi pe-sections of two different PEngPives/001788
In prior art arrangenments, by way of contrast with the
present invention, storage bins are provided, each
storage bin being arranged to be used with only one
type of pipe section (i.e. pipe sections having the
same approximate |ength) ,-tlpg bins thus having a
l ength slightly |onger than 12m Thus, there is no
easy way in which to convert the storage bins into
) . i ) . 1.0
mul U AP 92 S sty BT 398k A aRbe i hcPRgs the
widtthhiofd Espectsefl tdred ian\peipe @iotrdagee aireay ébrf stolméng pipe

cectliil 120 3 PO S0 0G IO WESSl, COMY LML g axea,

the CEHEXdEd NOredMHdWipld city of pi pe processing stations
arranged across the width of the vessel and a pipe
stadr g sfr 4T /DA FRSGTHE 198c NGRS B subsequent

ProCESS Nghdde (e PR tRIRCaSS kMG Al Bapet BB c84B8h8JBre stored
~area having at |east two nodes of operation including
in at fieatt ndueofl asppdrigmrisornien PAsiidh opiege adéeri 6he afber in the
dirSHOf&d A | H Y28 HOGAHeQNS Qple! 1sQRe i f
lr%ﬁter f%e1%% er |.ttE£ 3?5%%?%%% oF%? eBI ﬁgf%go Othelng °
subgtigresialdacitip pase dtangtheineg befi nguledt dekisgl LPmt heng

same_ | engt h and ing at .least 10m | ong a nd_no

of* ospeecroar(f%]lt §ﬁ$en o%io rﬁtﬁgnségt iwoﬁé:lhanpgt %%églgﬂsa?ge stored
in dteasdadtvrvOdaddanioqposddiariethad iserkiead eisn ihhéhe direction

direction of_the |ength pi pes, and wherein the

of th
of th& GBI 1He PiHL i avd iwﬁlef‘ﬁénsecond nmode of
opafatidiyts &t drraydi pl0%d@ngels tiharnktheekenat ok of

the singlelength pipe section used in the first node
Opeﬁﬁtkﬂﬁ”%ﬁiqﬁlleﬁﬁgwﬁo% longer than the length of the single-
length pipe section used in the first mode of operation. There
is also provided a method of using such a monohull vessel firstly
to store during a first mode of operation pipe sections in at
least three locations one positioned after the other in the
direction of the length of the pipes and subsequently to remove
those pipe sections from the store, and secondly to store during
a second mode of operation pipe sections in at least two
locations one positioned after the other in the direction of the
length of the pipes.

According to the third aspect of the invention there is also
provided a pipelaying monohull vessel comprising a deck having at
least one pipe prefabrication area comprising a multiplicity of
pipe processing stations and a pipe storage bin for storing
single-length pipe sections for subsequent processing in the pipe
prefabrication area, the storage bin having a length greater than

or equal to 36m, and being arranged for pipe sections to be
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is also provided a nmethod of using such a nonohul
vessel firstly to store during a first node of
wWopmsabiien pi pe sections in at |east three | ocetT/BP®08/001788
one positioned after the other in the direction of the
| ength of the pipes and subsequently to renove those
pi pe sections fromthe store, and secondly to store
during a second node of operation pipe sections in at
| east two | ocations one posifgoned after the other in
the direction of the Iength of the pipes. According to
the third aspect of the invention there is also
rovi.ded i_pel.ayi ng .nmnaohul.l, . v el rigi a
Sto%eégkw%}vitﬁ]gﬁéf ﬁxeasstaq&%)epl Hétﬁlr gﬁ%a%relgga i 8% gggaswrage
binconprising a nultiplicity of pipe processing stations
and a pj.pe storage bin for storing. single-I|engt I pe,
S Rt oo b G SPECEe Sy en iREnETAE EnerEois
proPr& Rl iigd 10y idPare dRE Hoipade ibigh ah@eicRkghavliaggbh least
greater than or equal to 36m and being arranged for i
two RiRe RHAGHIRL D e REF PR SIINJarve U Lii§AG 1kt RE PiPe
proéég%iﬁﬁ“gghﬂﬁoﬁéuéfgéﬂégﬁaJ@ﬂ&ssAQ%%r%ﬁtht%fatBQUQEgsel and a

aspect” of the invention there is provided a pipelaying
rPire estetagordsiiny & tdacichaiipey sectiioast fiowo spppequent

0cC I eas. ea C N I RLi.Ci
pro%%%%ﬁﬁf6§g§§%%3§§¥%&¥%ﬁgﬂgﬁf'ng% %égﬁggsgkﬁga§¥d§%e8f
extdidi npssetosandtlee piipkistad age arescflomnst baviggpiapeleast one

sections for_subsequent, pro sing in_the pipe
acoSTOARRn A dtih Do Ll we LreRSal &Nt Ay JERSEs OpReaccess
areM £t herd dtherpmese|s iy Jrawhrg deicd, easle @ResatCBeing arranged
area at the port side of the deck and at | east one ,
suchclehals RIR& SRCTIRN S b Rs o & o8F thRe PdBEK StPREJe area via

ei tYESSEc DB NO-& HANA8d RUC K 1RAL IR s386! @RS .My be
fed fromthe pipe storage area via eithér access area
t AedantEmPitse YhiscdBintdg asegctAefoitbengnvgnthps there is
alscg Oéjfcg\;ﬁ@escpeacgneoghé$eof rbvree'}talb%ctar%qﬁq% ip%.pe sections on a
pipelaying vessel, wherein the method comprises the following
steps:
a) providing a vessel comprising

a deck having at least two pipe processing areas, each
area comprising a multiplicity of pipe processing stations
arranged across the width of the vessel, one pipe processing
area being located at a first side of the vessel and the
other pipe processing area being located at a second side of
the vessel,

a pipe storage area for storing pipe sections for
subsequent processing in the pipe processing area, the
storage area extending across the width of the vessel and
having

at least one access area at the first side of the
vessel

and
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al so provided a nethod of prefabricating pipe sections
on a pi pel aying vessel, wherein the nethod conprises

wao bh@sfigiiBow ng steps : a ) providing a vessel PCT/EP2008/001788
conprising a deck having at |east two pipe processing
areas, each area conprising a multiplicity of pipe
processing stations arranged across the width of the
vessel, one pipe processing area being |ocated at a
first side of the vessel andiyhe other pipe processing
area being |l ocated at a second side of the vessel, a
pi pe storage area for storing pipe sections for

subsequent 0 in_t [ rqce y ol
Storage ared oatanh whaarsss RER 3Fh the Ppera, sipe
ansff hehe nesatell,east one access area at the first side

of the vessel. andat .| eas ne access ar at the .
second sideq8¥agﬁ€“Vé§§' ,%FﬁgngP§t°3iggeb8Pﬁ§ ghgeofnd
t her pidarsd 38 cenNGnst ahkogkedonddeidedbkhagseaendtiedeof the

being the other of the port side and starboard side, b
Hﬁﬁ%rﬁ} de il IstAr oG Siis section from a region of

th&) st q«&gﬁl@raeasl%ltehqefdgrt%t palp@e s%tcttlts% vesseh Y‘b@lon of
the access area on the first side of the vessel to fhe

pifpee pilovexas iyl e dthe He misitr siidsi @& Ghet Nesgedsgiia the
C.Qc éass§|dﬂ%a% %H%glf%r]setn%tllaﬁploﬁe t%%crv'eg%eflr e 'i:ﬁg plpe
first side of t 0

e vessel t e processing are
atptdree seicond @ ofthehd ivvesgs @lldean@f the vessel,

c) passing the single-length pipe section from the first
side of the vessel to the pipe processing area at the second
side of the vessel, and

d) then using at least one of the pipe processing stations

in the pipe processing area at the second side of the vessel

to form a jointed pipe section from the single-length pipe
section.

Thus, the pipe storage area may serve either side of the
vessel with pipe sections. Such flexibility may be advantageous
if, for whatever reason, only one side of the vessel’s pipe
processing capabilities are fully operational, which for example
it might not be if delivery of pipe sections from the storage
area on that side of the vessel is blocked or otherwise hindered.
The vessel may include a starboard-side crane. The starboard
crane may be able to pass single length pipe sections from the
first to the second side of the vessel. The vessel may include a
port side crane. The port crane may be able to pass single
length pipe sections from the first to the second side of the
vessel. For example, the port crane may be able to pass single
length pipe sections either from the port side of the vessel to
the starboard side of the vessel or from the starboard side of

the vessel to the port side of the vessel. There may be a step
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d ) then using at |east one of the pipe processing
stations in the pipe processing area at the second
W3 e@e/10f18%3 he vessel to forma jointed pi pe sechCEPI00$/001788
t he single-length pipe section. Thus, the pipe storage
area may serve either side of the vessel with pipe
sections. Such flexibility may be advantageous if, for
what ever reason, only one side of the vessel's pipe
processing capabilities are fglly operational, which
for exanple it mght not be if delivery of pipe
sections fromthe storage area on that side of the
se C therw.s [ T

ot PR, ri L R B 8ot A0 R oy 4R, SEREES ares

towardsechmycdie @b lcef tthepass ssilngl Sulcdngt lstpppmayebtel pasformed
fromthe first tq the secand S|deé%f t he vess

by 3 st iy e 1UdE B3It lsi 8 EPIRe T Phe 50Pt€'k‘8Faﬁ8m’eymg

mear@®y ermblse ﬂdtdlqs&%oslml%ﬂseng:mml Renyegbiransokr eAe 1like.
the first to the second side of the vessel. For

The g di & ttheS iRt 1O o rEd drdy OB IAisINel ing Lp5Sa Ve Rgl 0 move the

plpéfﬁgﬁﬁhdﬂlgiéﬁ§ﬁﬂﬂﬁ%. éhﬂﬁbff&%%l%%%sgqft si,dg QfsEQE may be
vessel to the starboard side of the vessel or fromthe

perkyemdsbas Rﬂltte off thse Presssls o m@swm thedeipflenéength
plpé/essesc,eélo %f e q.‘e.u% se_LQi%f o'fo\(: 9 V%gge?h@gl %hleeggEPnd side

pi pe Section from an access area omar € centr
of thee wesssel. Such a step nay be perforned by a crane or

I t.ively b f d by oth
et SR R 0ed ol Rl 847 ERaThaConve) Brensopptional

featlted itkeat Ty enatRy dppld sitaprofinugiendtaohongi hvdenghan one
conveyor, to nove the E pe section along_the |ength of

aspefle Yot InSIRIH 12751985 GRdP e NSERASr ned ta §’l|5$r9fof:°urse be

appﬁé@lﬂé@eﬁ? Ay Ras Nhdhend a8 henglieRkRec$€€htOMnvention
fromthe flrst side of the vessel to the second side

as @Fsqhibadwaei e sllansilng réds¢edpangn thag therefore
fea@dd C&% Hne Ca%(éecrtn%fOFEtHeOQ@vention may be incorporated into

other aspects of the invention as described herein. For example,
reference to features of the pipe storage area, the pipe
processing area, or the modes of operation of the vessel in
relation to one aspect of the invention may apply equally to
other aspects of the invention. Also, any aspect of the method
of the invention may use, or be performed on, a vessel according
to any other aspect of the invention. Similarly, the vessel
according to any aspect of the invention may be so configured as
to be suitable for use in a method according to any other aspect
of the invention. Features of the apparatus of the invention may
be incorporated into the method of the invention and vice versa.

The pipe processing area may be in the form of a pipe
prefabrication area.

The pipe storage area may be defined by a pipe storage bin.
The pipe storage area may be defined by a plurality of pipe

storage bins. The pipe storage area may be divided into at least
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features that nmay have application in relation to nore
t han one aspect of the invention described herein. It
wowios/1afisTour se be appreciated in any case thakCT/BR2008/001788
vari ous aspects of the invention as described herein
are closely related and that therefore features of one
aspect of the invention may be incorporated into other
aspects of the invention as described herein. For
exanpl e, reference to features of the pipe storage
area, the pipe processing area, or the nodes of
operation of the vessel in relation to one aspect of
twot{§%4496§§!§y1J“%ééﬁ%@éﬁ %%H%Hé%dt x%%ggﬁngsggghé Qhe length
the invention. Also, any aspect of the nethod of the
of thwerdssml myThesqipy dionagef areedmaly, ba dégsded into at

di t th f i tian.
teay SIS N oL B B30 BB KED kb ep pppose cne
widtmventiren vensdle soma nguy @ EFDulro she-atehabb€ the pipe

use in a nethod according to any other aspect of _the
SLOR3fR MY h. 2 et IR s ot HhE Yapyar &C04 1gH ke OPnveRpFBnSub-area

may "B dRer i CPRPratled, | ntigd ke JrRlgeod rebst hayl BkeakiraRged

and vice versa. The pipe proceSS|n% area may be in tﬁe _
subgtogamiigil ly (A ypengirradfcadrlie adomt &healongatpdpaadt epagee line of
the A& By be defined by a pipe storage bin. The pipe

storage area may be defined by a plurality of pipe

stUragainiiars ofTlpd p@ pecttionsgetered atiyabyg dhei déde during

I nto at sttwo sub-areas b vertical bul khea
Ope%%(’ije%rai#gec eonvgestsheLei Icé‘lnrgjtr)lwq of Thé O\%eséjgl ° %‘?ﬁétéf’gema‘y be
grestOf ageararda pime beaiidmed anat d saprkedasbbllwogreater than 100

. Sub-areas by a vertical bul khead extending across the

PiP§i I RF- IS he vessel . There nay be four sub-areas of

t hen i étéﬁcazga%eara%%aarirsa ¢ cirBpi YOpRYviWed below the main
confilﬁggtion. ach sub-argg%na bevggfined by a bin.

deckief sthi aRSsloaPifhe19e lar dangde SQBst ait thpl yessel. The
pip%%%gw@\;ea{s%&eﬁ%éé’a Mtbé réleséo%gaittelédm%lh %egﬁb% chH@e%.ng system.
The pipe conveying system may be positioned above the pipe
storage area. The pipe conveying system may be arranged to be
able to move pipe sections between different locations in the
storage area in a direction substantially parallel to the length
of the vessel.

Conveying means may be provided to move single-length pipe
sections from the pipe storage area to the pipe prefabrication
area. An additional storage area may be provided for storing
jointed pipe sections prefabricated onboard the vessel. Such an
additional storage area may also be in the form of a storage bin
having a length greater than or equal to 36m. The storage bins
may be open or partially open on more than one side. For
example, the sides of the bin may include openings for transfer
of pipe sections into or out of the bin. There may be less than
four vertical sides to the bin. The sides of the bin may be

defined by an open framework.
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The nunber of pipe sections stored at any one tine
during operation of the vessel during each node of
wWop®BAaoileh my be greater than 20 pi pe secti onBCT/BEPINOS/601788
preferably greater than 100 pi pe sections. The pipe
storage area is preferably provided bel ow the main
deck of the vessel, preferably in the hold of the
vessel . The pipe storage area nay be associated with a
pi pe conveying system The_pbpe-conveying system may
be positioned above the pipe storage area. The pipe
conveyi ng system may be arranged to be able to nove
puge sections between differeg% Igcations Ln _the s £
stCTRGe HBAGH % Y £& PETVLEES &Rt MSFy PRFarFSFipgs from
one thEpé etide i Hdesteasisal .t Camothenry MEa@S cdryefeng means may
. rovided to nove single-length pipe sections fromthe,
inchide SABFSURF Jrdd atrkggec%élopi“lé’é’ PP EaSECEAOPGn 1anga tugdinally
alogldind onal gt YRgG AR JAY. berHY QWndeq ihel nehaki Ay include
jointed pipe sections prefabricated onboard the
conyegels  aliageth IO MRIIPSISGCAdONSr &4 aRSY €&IS§d Yb@crass the
: e bi n Vi : e ros
wiab LR X TR VR R SRR e R R hPaae
elepareoral | sudpers oni fioimey tdwripoeatsiode 1 iEds ) examrphgedt he move
. sides of the .bin my i.ncl qQpeni for, . tr [ .qf
pird; S8 BN D S ot UL rhars §8) Byifls means
may | @sspitien fotsrverd il lesisdes The tdoavieiyingTheasisdeayotomprise
the bin may be defined by an open franemork”Cbnv%ying
chain GROHERNPHY priotd e 1Y TS 85 e M CO0RE 6o mton§aSt one
crafé pe processing station to another. The conveyi ng
means may include conveyors arranged to nove pige ,
seblt§ oS Iondit mASfanaP A SngorreUldnyerset -t hdhe vessel 1is

pref§§§§iy e-rf%cfé)@é/% %éﬂa@%é}p%ﬂeﬂ@du%oﬁo%\é%ns The decks
arranged to nove pi pe sections transversely across the

of whelt vesenptimofthdre lagsdie refled ivedveyiargowedes g length
of £ﬁgl$g§%el. The vessel preferably includes at least three
decks for use in connection with pipe sections. There may for
example be a prefabrication deck. There may for example be a
production deck, on which there is arranged the “firing line”.
There may for example be a storage deck on which pipe sections
are stored.

The prefabrication deck may include at least one pipe
processing area comprising a multiplicity of pipe processing
stations arranged across the width of the vessel. There may be a
first pipe processing area and a further pipe processing area,
each pipe processing area comprising a multiplicity of pipe
processing stations arranged across the width of the vessel. The
first and further pipe processing areas may be position at the
same location along the length of the vessel. The pipe
processing stations of the first and further pipe processing
areas may be positioned at substantially the same distance along

the length of the vessel. The pipe processing stations of the
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el evators (such as lifting equipnent or lifts)

arranged to nove pipe sections between decks of the
wo®sad7185The conveyi ng neans may conpri se not oPCHEP2008/001788

roll ers. The conveying neans nmay conprise chain

conveyors. The conveying neans may conprise at | east

one crane . The vessel is preferably a nonohul

vessel. The vessel is preferably elongate in shape

when viewed from above. The decks of the vessel nay

therefore be relatively narrow for the length of the

vessel. The vessel preferably includes at |east three

£irdf Jﬁf fﬁfrtl’hs éﬂg)geo %%efs%’lb:@ bRl pﬁ‘gé’i%i $E§1t1g858 across

or exanp cation ere na
subétHnEmammy(iﬂﬁaanqﬂnﬂhwmdUhﬁoiemhe @RcWhithehermaysof course

ed,the " r|n line". There may for
ot agu it A5E 5008 iE 2 ¢ SeFDr EATPFAEI"S

mul@fgﬁ]fﬂbfﬂ;ﬂaiﬂ mgxteqdw&)sslrmj lésd:%ta.bdse&&traﬂgédplabeoss the
proceSS|ng area conprising a nultiplicity of
widi feddih g atstl-orfdiearyesafyed PddRo £ OCRS Siidt ﬁrSP Pﬁéng

arré’r?c?esc? at &L fBede R diitith RIRAPLACIEhEgnabeatfBdvessel.
a Turther pipe processing area, each pipe processing

Therxg eraascdmarﬂ@mgawemmqq@ssemw agfeasi-pe Tpeoéeysi pgpe

pro?é lrpdaqsad\?% baecra(}q:sa & \@odttlilla%f tthla%evggéeltwo-rggirs of
T urther pi pe processing areas nmay be

pip¢xpm¢censrngtdnaaﬁynadahxnaunwbﬁlwwgamhenbedgtb prefhbricate

. _.vessel. The pe rocessin tat| e flrst an

301 R o S D TR A ey Pod oSt P egnga e - ne four

pipsUbsi@ddd iald Yatdes s@ie bl S‘atr&ram@ed &@g thie hﬁﬁgéha@fa two pairs
the vessel. The pi pe processi stations of thefirst

of RARP RIIIRTS P& HSictre LAY Pirdadeiy FETFBSPE| BRegne side of
the aC5ASSL &I @Al Ay iR &F ivhe Wedlsk10f the deck.

There may of course be first and second pipe
pridregyinie mrcda P iRea@r RTINS B§a& 1RDISt PFRBPEY 8Fross the

dec}plP}.eonpr&?eeslsdr{&tﬂcﬁtﬂaqn%eq{t&%nQ%ql AG0%§ et Qgge of the vessel,

in a pipe processing area, is preferably greater than three. The
number of pipe processing stations arranged across the deck from
the longitudinal centre line to the edge of the vessel, in a pipe
processing area, may be less than six. The total number of pipe
processing stations arranged on the vessel for simultaneous use
during prefabrication of jointed pipe sections may be greater
than 10, and is preferably greater than 16, and may even be more
than 20. The vessel may have a width of about 30m or more. The
vessel may have a width of about 50m or less. For example, the
vessel may have a width of 35m to 45m. The vessel may have a
length of greater than 250m.

The pipe sections may have a relatively large diameter. The
diameter of the pipe sections may be greater than 0.6m, may be
greater than 1lm and may even be greater than 1.4m.

The vessel may be configured to be suitable for laying

pipeline in deep water, for example, to depths of over 1000m.
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wi dth of the vessel, the second pipe processing area
bei ng arranged at a different position along the
WO eoogtiories t he vessel. There may be four pi pe PCT/EP2008/001788
processi ng areas. The four pipe processing areas my
be arranged so that there are two pairs of pipe
processi ng areas, each pair being arranged to
prefabricate jointed pipe sections independently of
the other pair. The four pLpgpprocessing areas may be
arranged so that there are two pairs of pipe
processi ng areas, each pair being arranged on one side
of the | ongitudinal. cent li.ne of the vessel ., The
The MRATR G0 I LOEt, Tt ARToRAPE S RRoL KRFoSS P
conflepledtiwn t he [ ongi tudinal centre line to the edge of
the vessel, in a pipe processin rea, .is preferably,
gridit &1 SS55dn A &8 PR 19UF6Er tgf Bi 5816F8585§Pﬁg?a¥m9
pipStBid PNS HHANGRE wAHASS fidie daab1k! ORt BBpths of less than
| ongi tudinal centre line to the edge of the vessel, in
500y piyeh prigedsidiafy e £ afml chdavdsg fhgdpagpkerTggeater than
j [ t at icans a n
0. 4rh PR, ST Yoty hagien d8eR B e, Apenreeaeoney e
conffgymichtted i@ paidgedtlicofomidy aggpréaedinesanflenyaddameter in
i s preferably greater 16, y n e
aeer; il o Gt SRR e oF Bt o CUBbuATon op L e deep
wateor eforl hexangslsel deptHraveE awsdrdi2h 000mabout 50m or
| ess. For exanple, the vessel may have_a width of 35m
t RS HESRR s iRy & EVETehigPROGF LGP aPePy PhaR-
250mi nthe: Rid¥se36Ctd0RE tiy kavpraceekahigyabydl ahg@storing
~ dianeter. The dianeter of the pipe sections may be
Pipgreetieiothamay, 6MPatyy 3¢ efedattel teFgR Tt FPRREPHEy T8YENant to

the b&r%&?& e dit ch AMankhe v essel, Mk ebe aelfeguLedotated

be suitable for |aying pipeline in deep water, for
witlexdmp e, cancatep i wbowvat ipp@dmaTke measbel aggpchated with
any Coof]f‘él%eu rteiq:stto ‘Joayfo[:fjrpc%l ia%%eicr%st %% %hleaBinQ/%%ttiigHr. at ngﬂe such
features will now be summarised. (Of course, other features
associated with the first to fourth aspects of the present
invention are described herein.)

The vessel may have a deck on which there are arranged a
multiplicity of pipe processing stations across the width of the
vessel. The pipe processing stations may define at least one
pipe processing area, and possibly first and second pipe
processing areas. The vessel may have at least two modes of
operation. In a first mode of operation, the pipe processing
stations may form jointed pipe sections extending longitudinally
along the length of the vessel, each jointed pipe section being
formed by joining together at least three single-length pipe
sections each having a fixed length. 1In the second mode of
operation, the pipe processing stations may form jointed pipe
sections by joining together a plurality of single-length pipe

sections each having a fixed length, and using fewer but longer
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The vessel may be configured to be suitable for |aying
pi pelines in shallow water, for exanple, to depths of
wo e®s/10m18h 500m such pipelines for exanpl e harCTBPR08/001788

di anmeter greater than 0.4m and nore preferably greater
than 0.6m The vessel may be configured to be suitable
for laying pipelines of any dianmeter in deep water

(for exanple, depths of over 1,000m) and in ultra deep
wat er (for exanple, depths-opzover 2,000m). The vesse

may include a dynam c positioning system A single
vessel, or nethod of processing/ handling/storing pipe

Slniﬁgevgﬁﬁﬂ}gﬁ¥%quggﬁi)%y%e%lHQHBE%%AEHPEOQQ%EE%P ann in the

€ presen Fnventi on or al
flrs‘pteaquee.s dgs dEaattech \mlidratlllmO(fortdmppspﬁ‘aprbeessing stations

naI be .as i at th any of the fi
mey R 1 AR Ror Y ROy O For S oahe SaER FelPaPaset
opeﬁﬂﬁloﬂUNNdﬁtﬁﬂyﬂﬁﬂéﬁﬁﬂilddﬂio@ObESgolﬂtberpﬁ@ét&ééﬁlons, it
associated with the first to fourth aspects of th
may e dftessifentio R e e st Sdd e denIf Tﬁép\?eé%l‘:lons end-

to-dRY VR B eGK M MIED 8B el el aRJed rat pipe
mul tiplicity of ‘pipe processing stations across the

ProggHt ndfs tatd aresigela tpiRpEep PFOSSSISAGIs REERORSYRYen form
ide v?et d 8ASt 8 RGN PLESRRT Ak e"’&wo"’“%‘in&@ési@h)jth pipe

I rst an second pi'pe processing areas. The veSsel
sectmmmsatmeasnutwangiﬁaiangmmen@E|@@ctnnna,fwhsn node

conn%cEt'h%)e,dat | o%e tche s[.}LlciOereD Csesdsélfq% %t at %%blqlgxle 8@1 pipe

plpe sections ex endlng F'ongi u I'na
secﬁiﬁh](ﬂﬂﬁdh(ﬁ ddubﬂ&%iﬁﬂgthE@dbel&E@t&dnpmp@ pecpheBed to a
bei ng, forned %%J 0|n|n together at Iea

secd RS dHRIE g‘clﬁ:hhg\‘?lyné gof llgfe&n the first
pipé edesdihd réﬁre%ﬁcor’![dlé'f@&dhfd PRPeAireeskitgPisPe@tion may

processing stations may form jointed pipe sections b

thep of i@ tRgetiver we lsl @tald tJym(?ftlan@eéwle@ﬁgttﬁepidﬁéblg -length
pipe section and a further single-length pipe section arranged
end-to-end in relation thereto, thereby forming a triple-length
pipe-section. The triple-length pipe section so formed may then
be passed to a third pipe processing station, for example in a
second pipe processing area. The third pipe processing station
may then add weld material to the region of the junction between
the double-length pipe section and the further single-length pipe
section. The vessel may comprise a pipe storage area for storing
pipe sections for subsequent processing in the pipe processing
area. The storage area may be used in two modes of operation.

In a first mode at least three single-length pipe sections, each
having a fixed length, may be stored in the storage area in
locations, one positioned after the other in the direction of the
length of the pipes. In the second mode, fewer, but longer pipes
may be stored in the storage area by storing single-length pipe
sections in locations, one positioned after the other in the

direction of the length of the pipes. The single-length pipe
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sections each having a fixed | ength, and using fewer

but | ongersingle-length pipe sections per jointed pipe
w@e@Bienss han in the first node. At |east a plRCHEP1098/001788

of the pipe processing stations may performa function

in both the first and second nodes of operation.

During prefabrication of jointed pipe sections, it nmay

be necessary to arrange two single-length pipe

sections endto- end to defingga_junction therebetween.

A first pipe processing station in a first pipe

processing area may then forma partial weld at the

| uncti on bet n the two single-length pipe sections.
sec i VI 41 T b 1 TIPS b et ond oWt 8ge area may extend
acr&9NNEed e dtmyo herlona e d fasx dsfamplley across substantially

doubl e-l engt h pi pe section. Such a doubl e-1ength pipe
the Rt inH he pﬁéese'ﬂxt’i?% SEEEN P ﬁév& é&eé§?ﬁ§ one access

arestat i e HCsiRY St Shd&dIk.t hard thrRigRearea may have at
processing area. The second pi pe processing station
leaglmyonherrformar grarat dihavdtrcag J wadei o boeweenktheh
sin f%gﬂéﬁéfﬂl fbé”ég%éi?ﬁ'ﬁ?}Eygj#§dggwﬁy%ﬁ %h%gb 'kﬁ@gbgrt side
I pe section arranged end-to-end in relation thereto,
of theredysdbrandgle tstigpiemdwhgtidepiogife tdectvesselThe the other
. triple-length pi section sa forned.may.then be .
Sld%'assliéos Jt%gn]ge thlh%)nr %pippleD eprsoeccztslsqnné) Stat %,y £&P rS)%laﬁf)ll gne side
of tle ave£toNthyy PEhyE (8L Ik dANda thee alddielsd prpa@ on that side
rocessing station may then add weld material to the )
of ré@;ij()‘?rs%ﬁf tHe §hmdy Fbré%_‘%ﬁeses&“t%é‘r&&uﬁ!“eﬁlhgnﬁf’ﬁoﬁilﬁ& side.
The SELAG DO BaWL 6 f3 thait I G L IteRet BePuBRaS€€by@RBher with
The vessel may conprise a pipe storage area for _ _
anotheF | P JREGW 4 dis I Fubdeqiee processiing shathens in
| ' Ther §tPr208) 134, b in
he e B i s U P R 8, B e st o0t ce
si The evd st lerpl o ddut immtdodeacicoraiiinggte Bhyedspect of the

oro} ROty IRV, I8 10006 A5 SLPLATRALERLN i ok patens
appli¢&cidromuibd hecB edigidy 10f. & kevtfitpesl “Undehkeecseapd Laying”,
witgnggéngﬁgw¥éfé¥gnéén¥¥%4dgév%%B, filed on 7 March 2007. The
contents of that application are fully incorporated herein by
reference. The vessel and/or method of the present invention may
incorporate any of the features disclosed in that UK patent
application. In particular, the claims of the present
application may be amended to include any of the features
disclosed in that application. For example, the vessel of the
present invention may include an elevated pipelaying path and/or
a protected stern area as described and claimed in that patent

application.
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may be stored in the storage area by storing
single-length pipe sections in |ocations, one

weomstiouged after the other in the direction OPCT/AR2008/001788

| ength of the pipes. The single-length pipesections
may each be |onger than 5m The storage area may
extend across the wdth of the vessel, for exanple,
across substantially the entire width. The storage
area may have at | east one-aggeess area at the port
side of the deck. The storage area may have at | east
one access area at the starboard side of the deck. A
single-length pipe section may be noved from one of
the port side of the vessel and the starboard side of
the vessel to tBziefhPescrdiptidnsefigthe| Bnawingspe
section previously stored on one side of the vesse
may thus be passed via the access area on that side of
t heen veasselintentt et e greeeessSiing cateanowitlhe noppbei t e

side. The single-length pipe section mayy then be used,
des Rt rerP Wi THY dHotHEH) DETadet D By [6TET6F the tPrpe
accHRP£esSh K sdald fNs di JHierpi pe processing area to

forma jointed pipe section. The vessel and/or the
nmet hod according to any aspect of the present

| nveniiom npy Decnfyigly ed 4% 14 S¢ %%%gi'o%,U'éfpét ¢8ksel
application number GB 0704411.8 entitled "Undersea

Pi pe Layi ng'acasindinggéiet 'ag eabedéneat1264008/ JERention;
filed on 7 March 2007. The contents of that

application are fully incorporated herein by

ref syereea The a/ esseds-ard/tdronmetthadteofretsise lptekent along the

i nvention Y. incorporate any .of the features

di scl osed rﬁlpﬁé%‘@Kaﬁaﬁgﬁwnaﬁﬁlf&gPFSni’ln
particular, the clains of the present application may
be amended to include any of the features disclosed. in

t HEkIHDI 4R dtS On.CHHS SESTHIR, Afhéhpeyssreds token along the

present inventj.on ERY: 4 Relyde 1an rehayat ed pi pel ayi ng
path and/or a protected stern area as descri bed and
claimed in that patent application.Brief Description

OfFfJE%é]f%Miﬂg§a cross-section of the vessel taken along the

line C-C as shown in Figure 1;

Figure 2d is a cross-section of the vessel taken along the

line D-D as shown in Figure 1;

Figure 3a is a view of a pre-fabrication deck of the vessel
as seen from above when the vessel is used to make

triple joints;

Figure 3b is a view from above of the pre-fabrication deck

of the vessel when used to make double joints;

Figures 4a and 4b are partial, but enlarged, views of the

vessel as shown in Figure 3a;
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An enbodi nent of the present invention will now be
descri bed, by way of exanple only, with reference to
W0 b@saeehpanyi ng drawi ngs, of which: Figure 1PCHER2008/001788
side view, partly in section, of a vessel according to
an enbodi ment of the invention; Figure 2a is a
cross-section of the vessel taken along the line A-A
as shown in Figure 1 ; Figure 2b is a cross-section of
t he vessel taken along the- i2ge-B-B as shown in Figure
1; Figure 2c is a cross-section of the vessel taken
along the line CGC as shown in Figure 1 ; Figure 2d is
a cross-section of the vessel taken along the line DD
as shown in Figure 1 ; Figure 3ais a view of a
prEidabes cit i oh aexthariattie diegpein dd lsedraftriog dbeveequence
when the vessel_.is used {a ke triple joints; . Figure
3bis a view rsotrﬁpasbc51v5éa 0 r]tn%é:l}?rlg- fjé)k%rnjitcgtrfgﬁbaég?%éPn
t he vessel wiffeatsed By thekercderll e f) @iguse Bagures 4a
and 4b are partial, but enlarged, views of the vessel
as shown in Figure 3a;Figures 4c is a schematic
di pgg@re s | ddsdi@tdh i o HeGUANCeH R sheRgyMsedilelhs of the
triple joint pref abrication effected by the vessel of
Fi gure 3a; Pigifcds afd Shiey™4e rafd gpaet skl apgt
enl arged, views of the vessel as shown in Figure 3b;
and Figure 5 is a partial, but enlarged, view of the
veEsaireisS shovin partHiagur dout erDetraidded vesc oifptthen vessel as

Enbodi nent s Fj narr ow nono- hul |
pi pel ayi ng vge:}{sogér e'Lﬂl) Esi%%%e 1.

Detailed Description of Embodiments

Figure 1 shows a narrow mono-hull pipelaying vessel 10
having a width of about 40m on the main deck and a length of
about 330m. The vessel 10 is arranged to fabricate, assemble and
lay pipeline from single length pipe sections (“bars”). Such
single length pipe sections are stored in a storage area 12 in
the vessel’s hold. Single length pipe sections are transported,
when required, from the storage area 12 to a pre-fabrication deck
14, where such single length pipe sections are welded together to
form either double joint pipe sections or triple joint pipe
sections. (The pre-fabrication deck 14 is hidden from view in
Figure 1). The pipe storage and prefabrication facilities on
board the vessel are symmetrically repeated across the vessel, so
that the port-side facilities may be considered as a symmetrical
reproduction of the starboard-side facilities. The pre-
fabrication deck 14 produces jointed pipe sections having a
length of 36 metres. The 36 metre jointed pipe sections are
temporarily stored in a firing line feed area 16 (hidden from

view in Figure 1), for subsequently feeding the production deck
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having a wi dth of about 40m on the main deck and a
| ength of about 330m The vessel 10 is arranged to

WO a98i1¢A8E, assenbl e and | ay pipeline from si neCEEP2008/001788
| ength pi pe sections ("bars"). Such single | ength pipe
sections are stored in a storage area 12 in the
vessel's hold. Single |length pipe sections are
transported, when required, fromthe storage area 12
to a pre-f abrication deck-127 where such single
| ength pi pe sections are wel ded together to form
ei ther double joint pipe sections or triple joint pipe

18 WEELA Oﬂ%lﬂ&e @rﬁélr@gbrllqﬁé i dagk tid Ifsirlih@dqanter 9%, the
view in Figure 1). The pipe storage and pref

36-mbErealdorrdhnting | wcpToane ted degs$ol theeend of a

pipSYITELEAEALY LERRAI PO RUAPSING LSS 281300 082 o ramp

andsgmer Cadsergprodilt | drheofpifdes ssfcarilomar dl—s@lddand laid by the
facilities. The ef abrication d 4 duces

ves & el iR Dot Orr T M O (ORgen <ot 36 nerEBle of up to

60” The. Sgmnetre jointed pipe sections are tenporarily

stored in a firing line feed area 16 (hidden from view
|nF3|r'—$1g£ﬁ% 23 tq SSs SEmAtY @é&lwﬁ@gtshéaﬁPoak}EWBH a view

of Q@@kaé%égu‘ﬂb'fK”é%B%%i%édﬂﬂdHJ|ﬂH@Bc%%ssL@eEQ§oEbrb@gng taken

line 20, the 36-nmetre jointed pipe sections are wel de
at peSihoRndibfthe pﬁ?ﬁ@l‘?fhéﬁ Hdte ilsin@sedtdal By Bie§- §ut3nd D-D,

resﬁ%@@l&gfyvesﬁﬁg é} Jaﬁgfﬁﬂb %h%QQE %%%egglﬁe%%rlbed in

pl pe sections U e vessel may have
furaheeldmtwelyWiEhgﬁﬁﬁhnﬂnnqwnofHﬂgueﬁ@nﬁbet@f2@p t §16Qle length

. ures ematic_dr g h
pipS Rty VPR R v VSR TR T o S P ERLPIOR o BRE vesser

10 elosspserdl ostsutheliey (aken s iR tdadis el bliebéegle@m, which
of the lines A-%éi B-B, G-C and D D, respectlve y..
delLyghehiee " BTG GIRe R O FeLor ithEd brﬁafjurstlH‘SP of the

vesS€t pidiwhdh ﬁ’}ﬁf e e 4 i &5 e %o&“t‘—s@'d@@ €The pipe

Iength pi pe sections (typically called bars) are
seckippf i %F t bt TR Vigsge|such shuttles by means of one of the two
cranes 24 provided for that purpose. Single length pipe sections
are set down on the main deck 18, which is of a generally open
construction (open to atmosphere). (Whilst Figures 2a and 2b
might suggest that the main deck is covered, it will be
appreciated that Figures 2a and 2b are views taken in cross-
section and the structure labelled as 28 in Figures 2a and 2b is
in the form of a cross beam that provides support for the cranes
24.)

The single length pipe sections are then delivered to the
storage area 12 in the vessel’s hold via one of four access
areas, typified in this embodiment by delivery slots 26 provided
in the main (upper) deck. Each slot has a length of about 19m
and a width of about 1.8m. The pipe sections are lowered from
the slot by means of an elevator system, there being four

elevator systems, one being associated with each respective slot.
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10 via special shuttles (such as pipe carriers or

barges), which deliver the single |ength pipe sections
wo o008he71B¥ oad si des of the vessel, either the PCT/EP2008/001788

starboard-side of the port-side. The pipe sections are

lifted fromsuch shuttles by neans of one of the two

cranes 24 provided for that purpose. Single |length

pi pe sections are set down on the main deck 18, which

is of a generally open constpgction (open to

at nosphere) . (Whilst Figures 2a and 2b m ght suggest

that the main deck is covered, it wll be appreciated
th | gur es 2 d ie in.cr c
mach 5 RO R 0 AL 30ND R0 CLRIRC bRen oive

systens ned henyf arfimtdfe &cﬁrrosﬂohteam& haEaphowifdeheSlﬁppmr tlevators

for the cranes 2 ngle_le i pe secti
is afle AR Vi dat Y ShgeAse 1arash: Bipe SREtions at a
timdesselis htdhgdd tQﬁQ:r@fveflOlﬂro?cCQ:%%S tapeadsckt Ypi tbedhe

in this enbodi nent by delivery slots 26 provided in

SLOXEL ISR Wswg Padfragicdt iRaded Ihéngthagpusbddt metres.

19m.and. a Mth Ay ea%%létt113n%mar£h@e@'ﬂ%@r\%@af%gﬁstﬁEestorage
| oner'ed fromthe slot by neans of an el evator system

aredhb%éoxbeﬁfr@ Tt STS PSR eCan§ kg LLLNg Stations on
eatglfgl %ﬁ%%éaec%%%‘“de‘é% §l4QL - @ﬁ‘i'& p‘ésﬁ‘é@oned
cranes

e to transport singl'e
aboquumﬂnpﬂxm&nm/pﬁeﬂdﬁrﬁqanlaﬂ @E$k264 Eadhbeﬂowhehbomaln deck
ors IS arr | east two single.length
18 fred Mfrdn hiend Bee Lhitive 238 0% BeRRuisng frgas o
thetxk@sstémp, deck o8 e tdumestionagmeriiede Nepeasethe@ Being a bow
travel in height of about 30 metres. Single |ength
bev%}rlp’é‘gse%lf‘?%r?sndarae a5 SE iom %@%P&Pé(@éiegr gStTZOH the

port¥side HEVADioaMien JLYH 8@ vie@shavel hhageShaki 8080 four
on an internedi ate pref abrication deck 14a, which is

plp%c@ﬁfiﬁi@dﬁm atrw@s’pr iviheemyp predfdizigr inoal ifomtheskprecessing
of ;%ﬁge gjeéﬂ'\% %‘ ]t%e(r%e%e ng_.;u %%r%a aﬁﬁd b%%)

are rtour eve |ﬁg areas on
prefabricating areas on the same primary prefabricating deck 14,

two being provided on the port side and two being provided on the
starboard side of the vessel 10 (see Figures 2b and 2d). Once
prefabrication of the jointed pipe sections is completed, the
completed pipe joints are then stored in the jointed pipe section
storage area 16, which is located on the main deck 18 and forward
of the intermediate prefabrication deck 14a (to the bow end).

Jointed pipe sections are then fed (typically from the
storage area 16) to the elevated firing line 20 on the main deck
18 by means of further elevators.

The vessel 10 may be used to lay pipeline using either
prefabricated double length pipe sections or prefabricated triple
length pipe sections. The vessel thus has two modes of
operation: a first mode using triple joints (i.e. triple length
pipe sections, hereinafter referred to by the abbreviation 3J)

and a second mode of operation using double joints (i.e. double
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the vessel, all on the same internediate |evel, there

bei ng a bow bevelling area and a stern bevelling area
w@em@sileases bot h on the port-side and star boar d- BCTHEP29DS/001788

the vessel. There are also four pipe pref abrication

areas, where wel ding and further processing of pipe

joints is effected, there being stern and bow

prefabricating areas on the ghe primary

prefabricating deck 14, %elng provi ded on the port

side and tmo being prOV|ded on the starboard side of

e vessel ee F| ures . 2b an

leneb*; S RO SRt e eed: onghps abbreviat ion

J) conpt ediash éé&lmlﬁrﬁcig@ jtirkles stb@dhRranbster edingle
in the jointed pipe section stora e area 16, which is
lengge RIRE GHRIHONFRIn Pk NBY I89d o deRGER 6f dRemetres, thereby

creé@fr% nedj Ate or ejeégﬂ'l'oqlatﬂa%n%e%k t%‘i:%l( tl%nblﬂﬁ Q?W3%nﬁuatres

ol nted pipe sections are then fed (typically from
23 mhee st tbgm saram stidt taf tth@ dlagvsat edchi havgnii ae1l2096h of 18

met%%s ,S;?A%qﬁgglgsg %S/ J_lIJxrtteI | %1%' e\é%tc%rlgpﬁlpgving a

S Y pi pe using el
1en@tt1ef<abrahmtted36jmdﬁxeé engtHe [Ftpedeect lengtar of single length

r ef |cated tr| | en Bp ections., The vess
o1 HRr e F10 0Nt 5 e FABAL HeT g 2
typlcdpl e heimtip (rrletﬁ:eé ri Pre- It bipepa ysegt bpasations are
hereinafter referred to by the abbreviation 3J) and a
1nc€@ﬁ§ﬁﬂﬂ#ﬁuﬁ§%ﬂg(ﬁﬁﬂQ%q(ﬁ%Hﬁm%ﬁfqﬁ@uEP€t18Pﬁt§aFﬂn€ a length of

18 ROURl & 8oL RiRe, sesqidrp p &eRitN@fnkehreehelr ¢dabi91y
t he abbreviation ZJ . pi pe sections consist of

avaiglpke sﬁl’emfdaﬁ:rt@dﬁs H@%@I@Hlé-@glsh pi pe sections),
ealcrhem oQ\g %Ewgst t}l Qfe ‘rEFﬁtlr Sbft tﬂﬁr egégcg%aq:h@gvgisel 10

3J pipe sectlon aving a to th of netres.
in @h@efsw$ﬁIMHﬁE(anm&Hlaﬁ,tuﬂld@aﬂ§ p&@ehshavﬁngsa with

netr h by, al so pr.o in nt.ed
recgf Rt d S Dl T 6 sl of Salt 156 Sot Pl 8 Sy anss.
stewafrdl 1sngih dy‘sc&urpgdl@rﬂ &@gﬂelzrsprtbeoslectsuaa vge@henvessel

0. t hIet fv!rfllld boef a(ggreschloarteeé)Itrl)lealtaxgerg:%ugaes the configuration of the
pipe prefabrication equipment is generally symmetrical, the
operations conducted on the other side are substantially the
same. With reference to Figures 2a and 3a, a single length pipe
section (hereinafter referred to as a “bar”) is taken from the
rearward hold 12a (although the bar could equally be taken from
the front hold), placed on the elevator in the hold, and then
elevated to a first intermediate prefabricating deck 14a, where
bevelling is conducted. Each bar is about 12m long. The level
of the first intermediate prefabricating deck 14a is also called
a “bevelling plane”. The bevelling plane is positioned about 3m
above the prefabricating deck 14. On said bevelling plane, there
is a bi-directional conveying line having a length of about 80m
and which extends from just in front of the bow delivery slot 26a

to behind the stern delivery slot 26b (see Figure 3a), thereby
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typically been 12 netres. On-shore pipel ayi ng
operations are increasingly using single pipe |ength
W@ ewBilenss having a |l ength of 18 netres and as BCIYAP2008/001788
such pi pe sections are now readily avail able from
certain pipe suppliers. There now follows a
description of the use of the vessel 10 in the first
node operation, using 3J pipggsections, with reference
to Figures 2a to 2d, 3a, 4a and 4b of the dr awi ngs.
The follomnng descrlptlon refers to one side of the
vessel It will be apprecjated that because .t

allowidyg gtmfaﬁlc?rva&m RS SAPE teCeMAbP eRYi SHOEqEPpﬂEEiV% bars to

the gf‘d}ﬁfe’cg}llnz? SMAEIH GHe R 10RBGablaRs . cordyated2anshbRs a
other side are substantially the same. Wth reference

sectiprFiqfurtée Messed ich §Pﬁéméeﬁeﬁ§?h55?5§ g§éetponand also
shovg]ea{ S%Fk% hsgalr a{l?élgrl(lad bteCln%s ? v ) a'lgpgalﬁﬁg EEH%&Bﬁg line

rear t hough t ar cou equal |
(the akerefrarh thied et ivol @bownphac€dgcmetae)eleaateaChnend of
ethe hoId qu then ¢ elevat a&o a fbrs

roe
th pre Sorithei RS dESE 1i§ wiere beveFIe%% |§ coné ﬁéd?n the

bevdEaCGindarl dree abcruntus],stl (sm@wnTha IFe\gelreOBaT, hehéi veksel
i nternedi ate pref rlcatln % a
e %I nén

. n
incliflR®|q i) B3pabaget fipicalea 34.

The 3Qkn JBA@Ioved haefel@ efalrg Ql%teldngs@@(l kigdreON2sakfld 3a) to
bevel ling plane, there is a bi-directional conveying

bevel riéh?laq}}drﬁg of Iaer?g{qglﬁf baout TBEnPaHdPRKEEh1BIt BRES 734 is
use% %@é usigdded rnta R dhe Rowedehi very ekt 18492 tQe ends of

I nd the stern delivery slot 26b (see Figure 3a),
two thmrebyiail dwiondeaved ldingy sttert igesaci dfadswi Lh ﬁhy 3Pomode the

bow tk?e\geellll\éqe% abraer > 3140 hahse t%«qrgzve%snglaln n?ﬁgglﬁqg S\/ﬁ}:%hﬂg and

Jr'e 24’ shows & section 0
per$dﬁﬂeﬂkﬁstdumpﬂnﬂd1Mﬂ@ﬂSjmﬁBde&theSh@W&ng prpe.) The
secté 11a beln I[ﬁ:‘donve){cl alon t he cqonveyi i

vevetie din FReFPOLFEady SRposs the
w1d@a0<hfeme Qfests’& )C QY N MG |danrTah%|’v@risé keeatodra. It will
be gggggéigg%énéggénln(gééinon to such transverse conveyors for
conveying pipe sections from one pipe processing station to the
next in the transverse direction, there are also conveying
corridors on the vessel for conveying pipes in the longitudinal
direction (i.e. along the length of the vessel). These
longitudinal conveyors include not only the conveying lines,
mentioned above, positioned at the sides of the vessel for
conveying between the slots 26, but also a central conveying line
down the middle of the vessel.

Two types of bevelling are effected by the bevelling
stations, namely: “A” type - fit for welding GMAW - and “B” type
- fit for submerged arc welding. 1In the case of a 3J pipe
section, three bevelled bars are provided having bevelled endings

in the form of an AB bar (i.e. a bar having a first A-bevel end

and a second B-bevel end), a BB bar (i.e. with both ends being
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bevel l i ng plane. Thus, as shown in Figure 3a, the
vessel includes a stern bevelling area 32 and a bow
Whwelih118y area 34. The stern bevelling area 3RCT/EP2S&01788
(see Figures 2a and 3a) to bevel the ends of a single
bar. The bow bevelling area 34 is used (see Figures 2c
and 3a) to bevel, in parallel, the ends of two bars
with two bevelling stations- 3Thds, in the 3J node the
bow bevel ling area 34 has tw ce as nmany bevelling
stations and personnel as conpared with the stern
prdie\vRid iwigrare®-belia )bavel kedabars .ar @hﬁgyeghbntws%e joint is
transverse direction (across the width of the vessel)
forRedrdban e st O4n SYEIReE 9eenpagoreldingwippebber two pairs of B-
beﬁgmyéanb%&e%nbn%bsunt%QQbBPOQOEﬁiﬁgcg 5?a§§¥8r§gction having
conveyors for conveyling pipe sectrons fr one pIpé
thep evedsiaeg f5gariasn ono ABH8BHBAt sbnthhe thggsvense ?ir—ends of
[ .i.an, r I lcSQ, conveyi corri s_on e
end RLER =Lt Tbh, B8 B Bre ReR PpRdpbuarthap  "ahd tne
ex tdiemec tfiage s( iofe thal aegltihedl sugphpef atbervesset)the GMAW

T, I i.tudi nal_.,conveyors include not only the
e R e 4R R P banEndRBETbBE] €7 oReh 361E hebetueen tuo

3-Bipde® Gecthengessellnf @hicoBMBYHNERE] WVERE £BK BLPLBling area
26, but also a central conveying |line down the mddle

34 BEOOREeFeB8BepndTRA PopEs BhRebessl tRagSheEn cheeel bthdyarea 32

prddieckenel bhpg stations, nanmely: "A" type - fit for
wel ding GVAW - and "B" type - fit for subnerged arc
welFd@PRgthenberieléase 8tahi@yspi plee seats omre t howered from the

veld b i i bevel |l e di hgs_.in
Lo e $4-03052GaRseN, Fedebe| 09 RYLLSH YOS s o
theAmpéweprefidbandatisgcdadkBibeves emd)be asBdh bt fig€res 2a and

' . ' rovj ded wi B- bevel d a BA
2. OB Bk nE RS0 PR ABRE CEE ARG, 400, PLcibst medmabinced the 33

presabmergedngr syseksl| ngghogebbefigt ¥on PadhiseOf i BbaYS! d Bhetrical
bar endings thereby formng a 3J pipe section having
and; fndERGBACRbAY GUFAEPLR RBHBER+EAS PR halte t Heajhpardl side and

thebatherdsnothe port side). The starboard 3J prefabricating
system may be fed by either the starboard or port bevelling
stations, by means of the central and side longitudinal conveying
corridors. The port 3J prefabricating system may similarly be
fed by either the starboard or port bevelling stations. Thus,
the two parts of the 3J prefabricating system can operate, if
desired, with a single conveying line on one side of the vessel.
With reference to the starboard 3J prefabricating system as
shown in Figures 4a and 4b, there are two pipe processing areas
38, 40, a stern pipe processing (welding) area 38 and a bow pipe
processing (a welding and post-welding) area 40. The stern pipe
processing area 38 includes three 2J welding (submerged arc
welding) stations 36a to 36c which assemble in parallel the BB
and BA bars produced by the bow bevelling station; as result a

BB+BA joint is obtained. 1In these welding stations the single
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the 3J pipe section are of the sane typol ogy (B-B) and
the extrene faces of the realized 3J pipe are fit for

W@ b@s@VAYY wel di ng used in the firing |line (forP@TEP2NS/001788
A-A joint between two 3-J pipe sections). In this
enbodi nent, the bow bevelling area 34 produces BB and
BA bars, whereas the stern bevelling area 32 produces
AB bars. Fromthe bevelling gtations, the bars are
| owered fromthe | evel of the i nternedi at e
prefabricating deck 14a to the |evel of the main
prefabricating deck 14, as can be seen.in Flgure

barm@ SR eXaR tTrRe ol TBPELdi g SHeLkOT4 SPheRes Sorst lined

up 4% a,or?éj: tahgar%hlﬁfﬁfaaﬁf IeGetleirhG 1S Wl @M aagd 8N lEQHnﬁown (first
configured in two symetrical and independentl

Sta@p@? atfa rpatr}teél (“Weedoﬁ'—ot [fe s§CRNFogitd tdrae 3§ﬁdw¥‘ﬁ§e the
lnt%@a vﬂﬂ& ries Fé(frﬂec,scle(iﬁ) an TQ%e%t ﬁg@%@r @os%he thlrd station

bri‘cating syst em’may y either th
36cstwhéx&uuhanenﬂﬁnndﬁanﬂud Ag sma@d@msd byTheangnaéyuhe from

d S|de tudlnal nveyl gorp dors. . Th
one %ﬁ& pre rlca |ngE§§§ en1nay S|ﬁ?%arl upg tBaSSIatlon

of Ehéfpﬂpdi&tﬁﬁsﬁthywﬁemk;ﬂmﬂthbewebhsn@rsbaﬂumesti6hu9;th

t he tmo rt f the 3J prefabricating system can
mea%e‘?%ﬁ"ee iY &P ediith BRSsidl e SEGRV Y HGTI Frf@TBhe chain
con®digo &4 de of the vessel. Wth reference to the

starboard 3J prefabricating systemas shown in Figures

AT Uhan Her &hame fupdhsitp&rprsdeserngoareboussh yplding
sta@i & &y pédoejuf)rv%cl%ﬁ%q‘%t{a\@lo% ng) hea s%%rﬁnglﬁebBWocessnlg

pl pe processing (a di ng an post - wel di ng) area
ared he8 st éktn Pipesameoddstsi g farrd®e38 ABnslindes bhrreeszgonveyed

fro dl nsgce(rsn quérre%%q y: zﬁr]‘%?]l% B%t ('51% io%?%ht Qle§§_cmgdstatlon

I
mh c assenb bars
36dhgb$itndnnmkxnmﬂﬂ|au1ﬁnﬂﬂgﬂmp diammeswbﬂaallB+BA jtaenJ bar,
is obtain

ana SO0 BLPR AIERS 1 s stabians he SL1olebarsy ene ne
+ BB Iid@Eb P O dthatt e qug) idhdalivigext eandli aneldcoaplbeed 3J pipe
secéfgéiﬁggghéfér£§+BB+BA triple joint configuration. This
fourth welding station 36d is followed by a fifth welding station
36e, which is placed just below the conveying line. The fifth
welding station 36e effects the internal weld on the AB + BB
double joint, the other BB + BA joint having been completed by
the third station 36c. The partially completed triple joint is
then longitudinally conveyed out of the stern pipe processing
area 38 to the bow pipe processing area 40 with the starboard
conveyor system 33 (see Figure 3a).

The bow pipe processing area 40 includes a sixth welding
station 36f (a 3J welding station - see Figure 4b), at which the
external weld of the AB + BB double joint is completed, thereby
producing a fully-welded 3J joint. Afterwards, the joint is

translated to a first pair of post-welding stations arranged at

transverse position 42a across the vessel (see Figure 4b) for non
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station 36a) ; then noved to a second station 36b

where the internal weld is effected; and then noved to
W@ b@subiisxl stati on 36c, where the external welRCT/BP2008/001788

conpl eted. The conveying from one wel ding station 36

to anot her takes place through translation of the pipe

across the deck in the transverse direction wth neans

conventional |y used in the_agg,_such as for exanple

chain conveyors . The 2J bar 1s then further

translated to a fourth melding station 36d (a 3J

d|n station the ern p| processing area
des TS AP 43 Tt 18Ry oeBare: boeBh,Bhedstation
for T tNe e el Hée\'t@é'dé& StI&t ithe BDTt petlfierhedr tAdicates that
wel di ng station 36d positioned (Wwth a_lining-up

the iR FeInh Beaaptahd ©2J Hhen thfd 3heAPReF8E81PRel&t 0

rejéé&éé”rﬂfbeHflfﬂbé?ﬂd”ﬂgﬂgﬂ%adin%ﬁl&h%xegaétga deuhlk8 stern
Joint, thhereby creating a partially conpleted 3J pipe

(bebce@ttlmw b iRy edl JABRBB#BA itori gl4e jogi ntheonfisgurampgad. The

o i LD A LR LD e

pa1mrwié;pcmg:-lwm]ailn'@esn‘an‘ntdmsmlsdlmgnsttattiadxm 366eebfaectssbe1ng
énter wel d on t.he AB + BB doub é %B q
arr%‘t‘?ﬁe Ghgg J’%ﬁsrﬁe%td\}’%gtrt?é‘esﬁ’eﬁﬁpt"é’?é 18§)Stﬁ thitfg an

42d stadieds e vidssquart imldse Q@mpb@b&éqhbhmleth@ubhsISat
then longitudinally conveyed out of the ste
locyh s si Zﬁ‘b &8 B3 A S BEFDitHe FFPECESS Hﬁ EFES ggating in

the V\E%EE 5rheo§tt§{@0ﬁflqlt§%°n(‘6ﬁ)6¥d S¥3teM-33tiseeahiowie13a)y or FIC

bow pi pe processing area 40 includes a sixth
Stavwaﬁh@ theine dreigsr {haored) R ¢itag iongt pex Jodeé -Fi geréain

cve 034 0N AT SR L Bt PO
jouerSJ on nthe AT grivwar dﬂrntrtga j dimtpairg ittndas], atted thg saembodiment
NDT fisr Sg)elpgoilrmeocg cpnostt\ﬁo\,\ev\lrqucpsg os'ft ac ieonssa’tm{gler Ea%?a%e%t%tlng
simultaneously and FJC operations are similarly performed
simultaneously. Thus, the four positions for post-welding
processing of the pipe string are used to perform one NDT
operation and three FJC (including filling) operations on each of
the two joints of the 3J pipe string.

Once the FJC process is completed by the last pair of FJC
stations 42d, prefabrication of the 3J pipe section is complete.
The 3J pipe section (typically called a “pipe-string”) has a
length of about 36m. The 3J pipe section is then conveyed toward
bow to a bow dynamic storage area 44, which is used as the supply
of 3J pipe sections for feeding of the firing line 20, where the
pipe sections are welded to the end of the pipeline being laid by
the vessel 10. This dynamic storage area 44 is fed in parallel
by both the 3J prefabricating systems (both port and starboard)
of the vessel. The area 44 is also used as an area in which to

perform welding repairing operations, if necessary. 3J pipe
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transverse position 42a across the vessel (see Figure
4b) for nondestructive tests (NDT) on the wel ding,

w0 b@sa01183 ng one station for each joint to be PEFERWS/001788
If the NDT performed indicates that the joint is not
acceptable, then the 3J pipe section is rejected,
typically being longitudinally extracted toward stern
(bel ow the bow bevel ling stagjon 34) or otherw se
renmoved. The bow pi pe procesSing area 40 additionally
includes a further three pairs of post-welding
stations (six in total), the pairs being arran

ed at .
sectifgnge Ar&FES ifFO™ iR vE@ Jo SittERo ié &%b,thﬁzl? éHdgeCk 18 via

ded A2fbe A 1QSH NS VETREIsholese P uTebagguent-oslyat ehscated
(at locations 42b to 42d) are provided to restore the

slot pe@lssatriatg shewrhd iy dgigyeoféhe joints (field joint
Caafd fideld RdGe! 3l 1386 sPALAGtically b
tﬁ?géQ%f %ﬁaﬁ%ﬁ%?%gghjﬁﬁgX%. %e%?g%ﬁrgggpafions a%ga Y oy
Figurteerdef,0mé igdr fsbraved tdiemidavaridomsl pfomonbetvwd ledi ptipe
i.n th J pjpe string.. In particular,, in th
sectelngonosdie“-’rpéntéojl\l ﬁ)sevpee%Tlc?rq”reap G t%\%d v%él &éa gfrot%rlfgega]rorgvelled
barpig® tid im@,siBHE,t amed Bz and ilghCaepenat | igsaretwo bevelled

simlarl erfornmed sinultaneously. .Thus, the four
varS | Have G ST RTEARS o g it o renaopraged from the
bow Ydvdld iHE deed 30 perdy migne NIpbeopeialiseingndrbhr 88, at a
FJC (including filling) operations on each of the two
regiqy mephfta B Rig haest Mn@t Ghce EBserRIC phecéys pgvelled

par < YR &fadiRy ttdtl%eﬂ}ge? RaidhRf JFrlerelat it%@%rﬁ%dth%r 8tarboard

abri cation of pi pe section is conplete. The 3J
edgeiqge Wectiamsqlt y(@walwardaliredigunsi ge-)sttoi 49T BagJapipe
. . le h.of .about m the, 3J..pj t.i oNn ,i, .S e
303 b B FE R T 5 SR RS st oPirg e 85goard
edganhitdte & tsgegiase e cagxiing afred] 38 e fect wand Bobevelled A-

s bdfEFE0 0 LI 1L 1Log 100 20 shere (e nioe SEeli 065,
is ttHeh yeeselwclQedTiis tham L SR agetdlodd 544 tios fhed kN
pargﬁgfﬂJ(aelded 3-J pipe section 58. The partially welded 3-J
pipe section 58 is then conveyed, towards the bow, to the second
pipe processing area 40 at a region at starboard edge of the
vessel. As the pipe section is conveyed back towards the midline
M of the vessel, the weld joint between the 2-J pipe section and
the A-B bevelled bar is completed and various NDT and FJC
operations are conducted, thereby producing a finished 3-J pipe
section 60, which is conveyed towards the bow, where the pipe
section may be stored in the storage area 44.

As mentioned above, the vessel may also be used to produce
double joint pipe sections having a length of 36m, by welding
together two long single-length pipe sections (bars) each having
a length of about 18m. The principal differences between the two

modes of operation will now be described with reference to

Figures 4d and 4e. Single length bars having a length of 18m are
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by both the 3J prefabricating systens (both port and
starboard) of the vessel. The area 44 is al so used as
W@ e0oanedss n whi ch to perform wel di ng repairi ngPCT/EP2008/001788
operations, if necessary. 3J pipesections are fed from
the storage area 44 to the main deck 18 via dedi cated
el evators (not shown in Figure 4b) through dedi cated
slots (also not shown in FLgyee_4b) . The process
descri bed above is summari sed schematically by Figure
4c, which shows the bevelling of non-bevelled pipe
ections 50, 52 in bevelling areas 32, 34 to produced
LoadRd i B Slof 1B, BB VIRT BLRZor FPGUPAETBLC the
stafhdSid dovvdiamp] llechdar s il beve! ked Waklk BrB aadeB- nly to
bevel s) are conveyed fromthe bow bevelling area 34 to

the thew fhe¥qLlHinge st etdsi rpoditea 198 Page ldedegityh REAF £&©

prepdfedi A i rd¥ni & Jitg 8359l ahe s RevelkbadiBaration.
are wel ded together as they progress towards the

The sttty drev dga dfandee nessk glot( dewengrds iionaki.gufbe4bpvelled
0 r ' | Qi ( i ng a .BA : .
barg and (e [chrfUdifed Ydtlar2fy, B HE ELBSE, pipe sgtion

proqeoTEssiduparidsg I svdledny ttoge thevelltedhABebabnbeomtive

he stern. side t st bevel | i ng area, 32 whi ch
wel Sy TSt B 18+ 1B Fostssrblelihgn cdeths Porfind to
foustpaidididy weldecth Smbripheseelidor 38 thie tpaptealbynt

wel ded 3-J pipe section 58 is then conveyed, towards .
pret3Rr Kok 1 4 e edBcond 5 Fe Gitod@ssitid thr wgldgngt sfations 36a

and I P& ONswiS LA 0Rfd£dgs Gledd@otedeClusedS /HR8VRUBE in this
section is conveyed back towards the mdline Mof the
modgy eafsedpendtel ol d Thst rilnsdt vidert itome 3paJ pinpéhdecmpgs of

ope%%%ﬁ’ééﬁe%ﬂeﬁ} téag ai S+ GQY Iie‘tt %‘%a%ﬁgn ’6.‘“ UE BTt

operations are conducted, thereby producing a
weldimg sherk ) Jhlpd igect-iugn 6@, batriscwiith eoAvepgedp clamp and

sop} QELINR B0 LS I8 PR Sa A0 NS L8 on 3cc
perfdymal &0 Hecdiged twelr.odute third welding station 36d
completes the external weld. The fully welded pipe section is
then conveyed to the bow to a transit station (the sixth welding
station in the 3J mode and not shown in Figure 4e) in the second
pipe processing area 40 (see Figure 4e). The 2J pipe section is
then conveyed towards the mid-line of the vessel via an NDT
testing station 42a’ (equivalent to one of the pair of NDT
stations used in the 3J mode) and three FJC station 42b’ to 424’
{equivalent to one of three of the six FJC stations in the 3J
mode, only one of each pair of stations being needed in the 2J
mode). It will be appreciated that, in the 2J mode of operation,
the number of the active working stations may be lower. However,
in both modes (i.e. in both 2J and 3J pipe section
prefabrication) some of the same equipment and some of the same

stations are used, thereby enabling the vessel 10 to be easily
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doubl e joint pipe sections having a length of 36m by
wel di ng together two | ong single-length pipe sections
w@ b@sa)7ieach having a | ength of about 18m ThePCT/EP2008/001788
principal differences between the two nodes of
operation will now be described with reference to
Figures 4d and 4e. Single length bars having a | ength
of 18m arel oaded onto one of ,khe outer conveying |ines
(for exanple the starboard conveying line) . From here
t he bars are taken only to the bom1beve||ing area 34,
wher e, arallel, two bars are prepar
Set Gn{ o ARGEAHY H T IR SRS TarfhepA Lael 3(:76nf“i°&ﬁr &Fi oR. HhReSecond
(2gst®sde bevel | ing area need not be operational. The
bevel | ed bars are then conveyed towards stern to the
f 1A tdesi el bask ghav r ddes yiensgedr 48 B8y repdwéldbrgconfigured
t.d v, [ [
o O TR G o s et aT e, oy pibe sections
f romvet wib nberstmams:)nsomtabmmﬁ@dmfa@mh@tump%nq piipe sections
r abrl |on he first d fifth_wel
fro£ gﬁld%s LU '362Ld ‘%&%ﬁﬁ v egu%§ 4%frﬁe8 s nggcally
delﬂ@@ﬂed proviedsdssdihiin Mmd« ofy eperndtiroresklea sf anst loaded
station 36a' i@ this node of operation_is used
t

|
ontq the "¥e3grt 1 &y itfpns fﬁbt#F?§Faﬂ§Pdlﬁga§9a§|g%g§8%ntly

stotédesn Uphd et da e Wildhed (dHee-luveahzR aedkapphiegsod the
partial external weld. The second wel ding station 36c

Vesi)%]‘fb@h’a ahe riterrnde \iB1eR (SThenonildgdndiodi 5§ ostasi dhe bars
are 3B S0P efr?Stl'H\:e Extrralo el d.g gfhe frldl kw Weled@d oReBein the

section Is then conveyed to the bowto a transit
stosage i ared t heFigdwateh qumhngtf@t azte|5@|¢l| # sherdyenedeaand -

Unlll% g(l)’lo‘\,/m tinO Flﬁu\;eess4%)s, ?s%%%n%t%lrg ?%%%S Q%
A0 ?see I'gure At Sec
typt@@yeyeml¢Nw¥u¢bmﬁdmxmnnidhusedﬂbeum@ m@@@&ll@malanlNlﬁth

ne of .the

testi station 4 lent to of
the ki CTor bt e b TTAL F adsr arS hebergaiicielty
stoséat tiarddb, tre AAbrd{Rquns ant Jdro tore prkskthiteeegkel is

bigégf_gég ggg:ﬁ%fﬁ'éﬁ?%'!%é!ﬁ%:&%he storage area 12 is divided
into four separate storage bays, each bay having a length of
about 38m, a width of about 22m and a height of about 16m, there
being two bow bays 12b (one port-side and one starboard-side) and
two stern bays 12a (one port-side and one starboard-side). A
longitudinal bulkhead (not shown in the Figures) divides the port
and starboard bays. The storage bays may be separated from each
other lengthwise to allow lifting equipment and personnel to move
freely in between stored pipe stacks. As a result of each
storage bay having a length of over 36m, it is possible to store
lengthwise and in series three stacks of 12m long bars (as shown
in the stern bay 12a in Figure 5) or two stacks of 18m long bars
(as shown in the bow bay 12b in Figure 5). Whilst Figures 1 and
5 show the vessel 10 storing both 12m bars and 18m bars

simultaneously, it will be appreciated that the vessel 10 will



10

15

20

25

30

node, only one of each pair of stations being needed
inthe 2J node) . It will be appreciated that, in the
wQ3oospoasdf operation, the nunmber of the acti vECTIBP10081¢)1788

stations may be | ower. However, in both nodes (i.e. in
both 2J and 3J pipe section prefabrication) sone of

the sane equi pnent and sone of the sane stations are

used, thereby enabling the_v$§sgl 10 to be easilyset

up to operate in either the first (3J) node or in the
second (2J) node. As described above, the vessel 10

may readily be copfigured to operate in either 2J
typ%ﬁ%&?%pﬂ%ﬁ &89 gt FerhGpd egpigﬁgefP6nF3ﬁ0§f8WPde at any
givdarsim®r a 3J node (prefabricating 36m pi pe sections

fromthree 12mbars) . In either case, the bars are

t Vi deantiqnad ot Fhere wessélourn tsanripy aRapF&rareas

proVE358) Ssandd qaded, ontio, Lhe yessel L0 nby Rans .0tat Being in

e
cranes 24 and subsequent|y stored in the storage plane
the (fdmen | ofver sttt decledsoalated miidhy@sgelspeQrivehetorage bay.
. Sto e area(s). pbr.ovi ar or.i . .bans
ping| SFET TR ke R b, P g st sPhfsvegs ac the
longhtilidien sl csdapes arfeahdinglime deckhbwtiveenyv edeebos and stern
e area 12. Unlike conventional vessels,

Lot R U @Al B (rpita Ay gty sides HIBeS may be

als& ofpaid fentad ised thel MG aheuti nkdmdans qFeglrhexbhgniebyy means
restricting the size of pipes able to be efficiently ,
of Qrrel Hrereianes vt oRefFhrds resselvherpPysBrans of chain

conVESSES 45 HORI1aNd N3S JIERIRER 336RtiDhe a8e580€he deck.
area 12 is divided into four separate storage bays,

Pipeagér begnhand g hetedmgieh bef taeawf<3gipgd dr@indeh lehgitudinal
bout ' . Of . m, there_bein .
edg%oﬁ#bgééq%%%go%%ggggg%fgfﬂ%pgﬁété%edgf%?bogggbsggg?g' @ pipe
sectahah tray Stertrdrey/fe el (toneaquer tbosi der ateérondy means of the
st ar boar d- si de) A qugjtudinal bul khea
3t by

centra} e YU eh ) i He "5or tbeaﬁ}lﬁavﬁda:%ﬁt%‘gr%tae%g%@ again.
Thud Nep B ageh By B e b eanated fst@hagachay, via its
respective access slot, to be processed either on the same side
of the vessel as the storage bay or if necessary on the opposite
side. Such flexibility may be used to increase productivity, for
example by allowing simultaneous loading of the vessel and
continued pipe prefabrication. For example, pipe sections may be
delivered to both port slots, thereby hindering transfer, in the
conventional manner (i.e. from the port pipe storage bay), of
pipe sections to the pipe processing station on the port side.
With the method of this embodiment of the invention, the pipe
processing stations on the port and starboard sides may both
still be operational, because both sides may be fed with pipe
sections from the starboard slots and starboard storage bays.
Whilst the present invention has been described and
illustrated with reference to particular embodiments, it will be

appreciated by those of ordinary skill in the art that the
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ot her lengthwise to allow lifting equi pnent and
personnel to nove freely in between stored pipe
WQL@BHET18A s a result of each storage bay haviPQI/EP2008/001788
| ength of over 36m it is possible to store | engthw se
and in series three stacks of 12m | ong bars (as shown
in the stern bay 12a in Figure 5 ) or two stacks of
18m | ong bars (as shown in_tEg bow bay 12b in Figure 5
) . Wiilst Figures 1 and 5 show the vessel 10 storing
both 12m bars and 18m bars sinul taneously, it will be
. appreciated that the vessel 10 willtypically be
invesHerRt fndd dittSrdt thte MARYMSHE L6F Sfke VB LABAENEt "]hY
spedi &L 1181 AS TRIMALOIRG AROVE syt hahe o2f exbRBfie, the bow
transfer access areas providing accéss to the storage
bevéyaling emdn avdbssinartée Fei mpden ofherkspimion, aesifect2pevelling
' it h . e G t;or ; 2l pe
of GEEP ot hd THRCHA KRBT GRAR A BR TR e stern
bevalline dtengidrugimaliddgeswal Helve lieidn bdesk hbetiwgethhehAB and
bow and stern slots, whether on the port or on
22 PR ST Sihe SRRy 0 S GRE BRGPePPYIh, GPRER be
ef fEONVRYI MU (W0rs examalsd ey ofears dbtBnefokthkhBow and
cranes 24 on board the vessel, or by nmeans of chain
stexn RRNRYSL Wh afé@Steck) in a transverse direction

aww%émlqw-st%@%n%e%gom MRYahbeketer epheate on a ramp
transferred froma | ongitudi nal edge of the deck to

or 3 hetrHefiuife with He ngscletemsomlopdng, devpi f&ogeshroRevelling

plal{]%ytcpecﬁé }{}Séfea[ﬂﬁ%attq %&OW %rs %t %U}tmérméﬁgﬁrﬂgtive, the
the centr conveyi ng i ne, and/or may be nove

beve Y hinsy estsgl joregaiay. Ieuglipiqidy oan the gekifebredatiom deck,
any,_stora e.bqy its re ct.i ve .access, sl ot, to be

the be . gr Veide‘ te abr a% 0, eck
¥ ocessed eitther B the &4 "d€ “of FhéVéssel as the
straage haarorcdriplredessaty @UCt bpeeppasdhteoai dae Such
flexjbility pmay be used to_ i ncrease productivit¥, for . )
prefabimifiat g 490w Hy i AN (AfecilS 658+ ng ot PenBreEabaicating
wel@m% Q%Efm%bdq',pe;rw afgalydsaltions kak exawrke, tRkBeplace on
seclil ons may De
the main deck, ‘and/or on the same level as the firing line.

When the prefabricated pipe sections (in either the 2J mode
or the 3J mode of operation) are completed, they may be stored,
for example dynamically stored for future use in the firing line.
The area in which the finished prefabricated pipe sections may be
stored may be in a position such as the prefabrication deck, or
in a position parallel with the main deck.

The cranes 24 may be dispensed with and alternative
conveying means, for example chain conveyors, motorised rollers
and/or elevators, used to transfer pipe sections from one
location on the vessel to another.

Where in the foregoing description, integers or elements are
mentioned which have known, obvious or foreseeable equivalents,

then such equivalents are herein incorporated as if individually

set forth. Reference should be made to the claims for



delivered to both port slots, thereby hindering

transfer, in the conventional manner (i.e. fromthe
WQEoous/1fiilge st or age bay), of pipe sections to tPEI/pPries/0017s8s

processing station on the port side. Wth the nethod

of this enbodi nent of the invention, the pipe

processing stations on the port and starboard sides

may both still be operatiopakg because both sides may

be fed with pipe sections fromthe starboard slots and

starboard storage bays. Whilst the present invention

has, been described and illustrated with reference

0
QeI oGt AMPE, Ot NhF| PrBEeAbpr BYFAFAGNpy " ich should

be ddreserid ydinams dfiddmpal st Reyaktchhabulbaieresti ont will
lends itself to many different variations not

alsq i FHREAIYR 599 3t thce FeRees ﬁhaBy ipsposrseREnpratures of
theti%m&ﬁ\@ye rég:earcee%dﬂ)bed' ;a %?e%‘eﬁ ge ogdvanta?egus,

operati on, fect bevelling o ar havi ng
conBiimvelor drife duirkat iage, QMMeoeaéranUedelhphglsmatlbhe scope of

the;n1)e(ggg%tmn bevelled bars having the AB and BB
con ﬁbura o~ oThe ‘bevel ling of the bars nay of course

be effected in further ways utilising one or both of
t he bow and stern bevelling areas. The bevelling
stations may be arranged to operate on a ranp or a
structure with large steps sloping down fromthe
bevel ing plane to the pref abrication deck. As a
further alternative, the bevelling stations may lie
directly on the prefabricating deck, there being no
i nternedi ate pref abrication deck. Rather than

conpl eting the FJC operations on the prefabricating
deck (i.e. on the sane deck as the prefabricating
wel di ng operations) , the FJC operations nmay instead
take place on the main deck, and/or on the sane | evel
as the firing line. Wien the prefabricated pipe
sections (in either the 2J node or the 3J node of
operation) are conpleted, they nay be stored,



for exanple dynamcally stored for future use in the
firing line. The area in which the finished
w@e@Babnstat ed pi pe sections may be stored nmayP@BEEP2008001788
position such as the pref abrication deck, or in a
position parallel with the main deck. The cranes 24
may be di spensed with and alternative conveyi ng neans,
for exanple chain conveyors, torised rollers and/or
el evators, used to transfer prpe sections from one
| ocation on the vessel to another. \Were in the
foregoi ng description, integers or elenents are
menti oned whi ch have known, obvi ous or foreseeable
clagdi valents, then such equival ents are herein
—rncorporated as if individually set forth. Reference
shoul d be nmade to the clains fordeternining the true

scope resent i.nventio
1. SRl & DESREY ReInee brotl oS HeZaeH, SpBEpein phe
methbcﬁﬁpSﬁsbfs ay e lated ray st sr: eader that integers

or features of the invention that are described as

prf BESBLEiNgd3aNPagBOURVEBRVRNTRAE P WINeCH | HheLs @re
optl arakngad Qoma%lbwutyhefslsp@@ S oddies i g epandeitts

clainms. d ains . hod™ of | aying pipeline froma
vesséproﬁﬁeﬁé?nwﬂﬁéhnﬁfhéﬂecﬁﬁ%??%esth¢m9¥ﬁﬁIRN@Q&?Slng

St ePSiaRi bnBr QUEdh D9k CESELe NAYE N0i o dordc A Wl Gl

t here are arrange plicity of 'pipe processing
stiak somslaéenesssifieoppdehing the pessabrotdwspipestations in

pr OCGS%I ngtst at| on ggg%g ngnaéo ast onre P%%D%[%Cltpy of

procSSS|ng area aneous y opera IR
prOC@SShﬁgdspabéOBSctmoﬁsfERBénﬂDm@ Iﬁngﬂmﬂdﬂmaﬂﬂy(hlong the
forma multiplicit oi nt ed P fe sectjons extendi

Rrigtn

Iong#FBHiHaP thFoﬁﬁs?ﬂ ' | BAg RERS ef€ CQ%ﬁﬂ]béﬁng
j oi ntfe@meapeys%&h@ﬁgbeb?etﬁ@f NEdniod O] NkNY otfoeehlaee length

a nunber, X1, of single-length

pipe sections each hav1ng a length Lj;, and

c) operating the pipe processing stations in a second mode
of operation by forming a multiplicity of jointed pipe
sections, each jointed pipe section being formed by
joining together a number, X;, of single-length pipe
sections each having a length L,

wherein

Xy > Xy >1,

L; < L;, and

at least a plurality of the pipe processing stations perform

a function in both the first and second modes of operation.

2. A method according to claim 1, wherein the first and second

modes of operation are performed at different times.

A method according to claim 1 or claim 2, wherein X; = 3 and

3
Xj=2.
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pi p sections each having a length L1, and c )

operating the pipe processing stations in a second
worees/1ef18dperati on by formng a nmultiplicity ofCT/BPI0&N1788

pi pe sections, each jointed pipe section being forned

by joining together a nunber, X-, , of single-length
pi pe sections each having a length L-,, wherein X1 >
X-, >1, L1 < L-, , and at least a plurality of the

pi pe processing stations per#dbrma function in both

the first and second nodes of operation. 2 . A nethod

according to claiml , wherein the first and second

nodes of operation are perforned at different tines. 3

. A nmethod according to claiml or claim2 , wherein
4. XP IeFhofy agcerging toaamst PE¢cecddgdicAgineg HRgrein Sm < Ly <
.. preceding claim wherein 5m< L1 <L . 5 . A nethod
’ according toclaim4 , wherein L1 > 10mand L3 > 15m

A net hod accordlng to any precedlng claim wherein

e pr.oduct X|L1 ubst.ant i II uaI th r od
> rh_ﬁéé% &: RGEHTS E‘accor ing t % Sﬁgcédlngf% alﬁ$
15mwherein at least a plurality of the pi pe processing

stations performthe sane function in the sane
| ocation in both the first and second nodes of

6. OREMAUHIY %oqcﬁrdﬂﬂgh% %fngl @We‘&@ad@n@' RebiifRe (hewedn the
vessel, wherein the nmethod conprises the follow ng
prodiGpéila 3s pr s erng al Vesssra kdmprihg myedusdcKskavi ng
a first pipe processing area and a second
7. A method according to any preceding claim, wherein at least
a plurality of the pipe processing stations perform the same
function in the same location in both the first and second modes

of operation

8. A method of laying a pipeline from a vessel, wherein the
method comprises the following steps:
a) providing a vessel comprising
a deck having a first pipe processing area and a second
pipe processing area,
the pipe processing areas each comprising a
multiplicity of pipe processing stations arranged
across the width of the vessel and arranged to process
pipe sections in parallel with the pipe sections
extending longitudinally along the length of the
vessel,
the first and second pipe processing areas being
separated from each other in a direction along the
length of the vessel,
b) arranging two single-length pipe sections end-to-end to

define a junction therebetween,
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9.

pi pe processing area, the pipe processing areas each
conprising a multiplicity of pipe processing stations

W@pangaes across the width of the vessel and aPCEER#M8/001788

to process pipe sections in parallel with the pipe

sections extending longitudinally along the I ength of

the vessel, the first and second pi pe processi ng areas

bei ng separated fromeach other in a direction al ong

the length of the vessel, b }2arrangi ng two

single-1ength pipe sections end-to-end to define a

junction therebetween,c ) with a first pipe processing

st at | i i ' S| . f.qrm n .

ot EEn, 8, EREoL Ebe ThPGCELOBRT MO A e (HL MR pipe

si ngbeetengihgpapeaseforoimgg & hpatwmlsiwvald-dtengte junction

pi pe,_sections defining a double-length pipe sectiqgn, .d

} DaBETHEoBar A dbUBI BT EhGThoH pe RERS | G LE ‘s ddbnd

pi pesphgtessengtht pipOnsédt idhes fdeSiningpen AGESSi Rghgth pipe

area, e ) with the second pipe processing station,

fornﬁﬁﬁtéoﬁartial wel d at a junction between the

dawppaskengt BaPliPgosLE L DEngE Bidairdderi i Nl es | NBdY pipe

pi pe section arranged end-to-end in relation thereto,

t her eBpcespimagshat PPl &N ellge hf by pe-RiRe iRHLCEysing area,

Pass|Bgnt Bhet LLELAA! STGL Ny PLOSS SBEL | A St OF i

tﬁ?fg pPpe Srocess?ngfgtg%?%ﬁg?% t%59§%cond plpelﬂbz%

processtnglavedd andagjynetion tihetween dlpt pgouble-length pipe

g;ofﬁéé%gﬁgf%%él%2¥%g€ﬁé?%%¥§éf%IT%§géﬁﬂp%é%tgg%gfeI(g}ranged
end-to-end in relation thereto, thereby forming a triple-

length pipe-section,

f) passing the triple-length pipe section so formed to a
third pipe processing station in the second pipe
processing area, and

g) with the third pipe processing station, adding weld
material to the region of the junction between the
double-length pipe section and the further single-length

pipe section.

A method according to claim 8, wherein the method includes a

step of completing in the first pipe processing area the welding

of the joint between the two single-length pipe sections to form

the double-length pipe section.

10.

A method according to claim 8 or claim 9, wherein the second

welding station forms an internal weld at the junction between

the double-length pipe section and the further single-length pipe

section.
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doubl e- 1 ength pi pe section and the further
single-length pipe section. 9 . A nethod according to
W@L@s/B83 wherein the nethod includes a step BET/EP2008/001788

conpleting in the first pipe processing area the

wel di ng of the joint between the two single-Ilength

pi pe sections to formthe doubl e-l ength pipe section.

10. A nmethod according to claim8 or claim9 , wherein

t he second wel di ng station forns an internal weld at

the junction between the double-Iength pipe section

and the further single-length pipe section.11. A
11. neh et bt eragionglitng &y aofy olfaicdg igst § 10, l@lhewbenethethe
met cﬁ r&%l‘d@ésu%es 3 Sto%p.f%frJi%r Q,g__,thWIat Qe%d\f'ﬁl di P9¢jon in the

station 11 the Tirst pi'pé praocessing area, at reast &
firpardimd prdeysmingwvelrdagt athd dasncial parbhébweerteheal weld at

doubl e- | engt.h pi sect i and the further .
the oAb AR & B0 SRS 12R9A TBtREd SREE4PE: ABC: bhe
fur@iyr ofird1al-Meryto pibe Whestqion.t he method includes a
step of performng, with a further pipe processing

station in the second pi pe processing area, one or

12. A §uddasia WRIU G Y RS RITRC@ISING 18ReBaLLOAS, ORhEREin the
triple length pipe section. 13. A nethod of storing
methppelndlotdang Grtep Fifpeenforgingsselithwgefairghenepripe
G ises t faql i .steps. .provi.ding
profBLLO SRS | 15 QLIS BEPREocBeL REOAEL00ofe or
mor @ ruressiqigl iare o igempricsiasy iagreeirpltionty oof tpeperiple length
.__processing stations arranged across the wdth of the
plp%e%%?P‘ﬁhd a pi pe storage area for storing pipe
sections for subsequent processing in the pipe

processing area, b ) using the storage area in a first
13. ﬁo%lé“%h%:gé?fatsit(ﬂ’fw pipe sections oh a pipelaying vessel,

wherein the method comprises the following steps:
a) providing a vessel comprising
a deck having at least one pipe processing area
comprising a multiplicity of pipe processing stations
arranged across the width of the vessel and
a pipe storage area for storing pipe sections for
subsequent processing in the pipe processing area,

b) using the storage area in a first mode of operation by
storing in the storage area sets of single-length pipe
sections, each pipe section having a length L;, in X;
locations, one positioned after the other in the
direction of the length of the pipes, and

c) using the storage area in a second mode of operation by
storing in the storage area sets of single-length pipe
sections, each pipe section having a length Lj, in Xj
locations, one positioned after the other in the
direction of the length of the pipes,

wherein
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storing in the storage area sets of single-length pipe
sections, each pipe section having a length Li, in X
WO awatdss, one positioned after the other in PEEEP2008/001788
direction of the length of the pipes, and c ) using
the storage area in a second node of operation by
storing in the storage area sets of single-length pipe
sections, each pipe section §V|ng a length Lj, in Xj
Iocatlons one positioned aft&r the other in the
direction of the length of the pipes, whereinXl > X-,
>1 and 5m< L1 < L-, . 14. A nethod according to claim
1¥: wh&seth am@ first and second nodes of operation
arg, Rerforned at different tines. 15. A nethod
accordlﬁg td’claim13 or claim 14, wherein X1 = 3 and
. 16. A nethod accordlng to any of clains 13 to
rejn 5m<.L1 < hod.accordi.n
f@ %4%%.%%1&@ Fo" chrafild | ThaTeafh SR freskegpd second
modds$.o A dRitiad AC eatedipRy flormay a@f delfEierent3 tﬁmeﬂ,
wherein the product X1L1 is substantially equal to the
product X3L3 19. A nmethod according to any of clains
15. 13t chdba helgidi dhele e rmne orhanall pupewseetiang;
in each set of pipe sections. 20. A method of
and pfsef-aBri cati ng pi pe sections on a pipel ayi ng vessel,
wherein the nmethod conprises the followi ng steps: a )
provi ding a vessel conprising a deck having at | east
16. t vio nptgedragcessiing droeasy edclelades ddnpri $bngwherein 5m <
Li<nE§}ipIicity of pi pe processing stations

17. A method according to any of claims 13 to 16, wherein L; >

10m and Ly > 15m.

18. A method according to any of claims 13 to 17, wherein the

product X;L; is substantially equal to the product Xj;Lj

19. A method according to any of claims 13 to 18, wherein there

are more than 10 pipe sections in each set of pipe sections.

20. A method of prefabricating pipe sections on a pipelaying
vessel, wherein the method comprises the following steps:
a) providing a vessel comprising
a deck having at least two pipe processing areas, each
area comprising a multiplicity of pipe processing stations
arranged across the width of the vessel, one pipe processing
area being located at a first side of the vessel and the
other pipe processing area being located at a second side of

the vessel,



10

15

20

25

30

arranged across the wdth of the vessel, one pipe
processing area being located at a first side of the

wawsad71ehd t he ot her pipe processing area bei PGI/EP2008/001788

21.

| ocated at a second side of the vessel,a pipe storage
area for storing pipe sections for subsequent
processing in the pipe processing area, the storage
area extending across the wi gdth_of the vessel and
havi ng at | east one access aréa at the first side of
the vessel and at | east one access area at the second
side of the vessel, the first side being one of the

port sid® iR SSOFAIGa T S é@raﬁ&OFHé‘gsééBﬁdS§F8é°6é| hgT
t hey i ledf ﬂﬂy%e%%ﬁhgﬁhQEt%@dpgb@rBQ@E@S%&H% aPek, the

novi ng a single-length pipe section froma région of

trﬁet@qmg?ere@r extemdimng ficrosssitde widtheofesbel vepael and
AGEESs area on the first side of the vessel to the

plpe processing area at the first side of the vesse

C ) passi ng athd esisigloard engelsspiapeasect tore fiostt héde of the

first side of the vessel to the pipe processing area

at the ‘Second side of the vessel, and d ) then using

atarleeast one of the pipe processing stations in the

pi pe processin ea at the second side of the vesse

to forma j ﬁtnq@@sﬁ FESSECERST PLGM Phe tEEnGRECPENFEHAS

pidge sRetidyye121. A nmethod according to claim 20,

wherein the step of passing the single-Ilength pipe

section frorhehdifiststside gﬁén§e@@ﬁd°§|§ée port side and

starboard side and the second side being the other of the
port side and starboard side,

b) moving a single-length pipe section from a region of
the storage area on the first side of the vessel via the
access area on the first side of the vessel to the pipe
processing area at the first side of the vessel,

c) passing the single-length pipe section from the first
side of the vessel to the pipe processing area at the second
side of the vessel, and

d) then using at least one of the pipe processing stations
in the pipe processing area at the second side of the vessel
to form a jointed pipe section from the single-length pipe

section.

A method according to claim 20, wherein the step of passing

the single-length pipe section from the first to the second side

of the vessel is performed at least in part by a crane on either

the first or the second side of the vessel.

22.

A method according to claim 20 or claim 21, wherein the step

of passing the single-length pipe section from the first side of
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of the vessel is perforned at least in part by a crane
on either the first or the second side of the vessel.
WQ@2008A07188 hod according to claim20 or clai m 2RCT/EP2008/001788
wherein the step of passing the single-length pipe
section fromthe first side ofthe vessel to the second
side of the vessel includes a step of noving the pipe
section with a | ongitudinal_ Ggenveyer. 23. A nmet hod
according to any preceding claim wherein the method
includes a step of storing a plurality of single
 ength pige sections in a storage area defined by at
the, ‘éﬁgfebn\é sHF aRRCPRG. St of it ote sdoridicigdes & asitep of
movZ23g YHEr Sl pe tHhecPi P wiK age Hpadsifaf e dPerd
plurality of pipe storage bins.” 25. A nethod according
to any of clains 13 to 24, wherein the pipe storage

23.arganl spdi Vi ' Oy HP- AR -

verti calg%u%%&el%%{.ngfé /é%ts%roé ac%gféﬁﬁg ’o%ﬁ%eép the

methodi mcl@len 255teherei statienqaripeurafl ipiype fsedinigdes 1ength
.St .ln_the pipe storage ar I s greater .than 100

piod SLELOT Y LA R il St Tl it e pgorage

binl3 to 26, wherein the pipe storage area is provided in

the hold of the vessel. 28. A nethod according to any
of claine 13 to 27, wherein the vessel includes an

24. addihé oS St AdE AMeR andint 183, MeIHRQ iinGhedes R $keRage
of prefabricating and storing a plurality jointed pipe
aregett | dhsined the adiviondly tokdge #tegxagerobinsnet hod
according to any preceding claim wherein the vesse
i ncludes at |least two pairs of pipe processing areas,
25. et et ed bedenrdirrangednon dnelsiide df3 ttoe 24, wherein the
.| ongi [N centre line of the vessel.- |I - 30._ A
plpérre%%%%&%b ca(;;greoall Ag tae(;lvalnc{;edp rt iy elcelaaﬁtmtw\ﬂw S}lgi‘ﬁ‘rﬁﬁé by a
vertical bulkhead.

26. A method according to any of claims 13 to 25, wherein the
number of pipe sections stored in the pipe storage area is

greater than 100 pipe sections.

27. A method according to any of claims 13 to 26, wherein the

pipe storage area is provided in the hold of the vessel.

28. A method according to any of claims 13 to 27, wherein the

vessel includes an additional storage area and the method

includes a step of prefabricating and storing a plurality jointed

pipe sections in the additional storage area.

29. A method according to any preceding claim, wherein the

vessel includes at least two pairs of pipe processing areas, each

pair being arranged on one side of the longitudinal centre line

of the vessel.
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nunber of pipe processing stations arranged across the
deck fromthe longitudinal centre |line to the edge of
WO b@siteds8®l , in a pipe processing area, is greBCEHEP10h$001788
three. 31. A nmethod according to any preceding claim
wherei n the nunber of pipe processing stations
arranged across the deck fromthe | ongitudinal centre
line to the edge of the vessdl7, -in a pipe processing
area, is less than six. 32 . A nmethod according to any
preceding claim wherein the nmethod includes
si mul t aneously using nore than 16 pipe processing
stations on the vessel to prefabrlcatﬁy!0|nted pi pe

0. 5eft PBRROA3BCCAr bR % ot RRVIRFSREF N BB Pbcedianpin the
numBE@' Hf Mﬁé%)f‘cé@@si’ﬁésﬂa@%éa 94 Qf M&Q&S@eck from

d according to any prece
thecﬂapﬁ%tuﬁéﬁ@l ncmér@/ebs@ trasthe |esdag o fofthy emsaelt,ham a pipe

proé\ggghnﬁSt ﬁ@a neigo(?irggggf d&rpagrhu%&né/ precedi ng claim

erel e vessef s a nbno vessel . 36. A nethod
according to any preceding claim wherein the pipe

L ot rBACRP oY SR SRS R TP i SRR T el phberee the

numbethofl pepagpsebss aivid %&yt_ﬁﬁqéﬁ%fﬂdhg@ﬁ%rdrm WHeh deck from
fferenc to.the acconpanylﬁégdraMAngs 38. A nethod of
theg 8?9h5ug+%%ls%%ﬁ?%ﬁ5113% Rf Ssstvassedl| yn a pipe

prod8s8engi Ardescid bpds M ¢hu efgr ence to the acconpanying
draw ngs. 39. A pipelaying vessel conprising a deck
havi ng at | east one pi pe processing area conprising a

32. wAtmpkﬁﬁata/ccg%&%rgge & %g;?e]{&ae?d&gr S A M 3285 n the

across t rang jed 0 process
metpo@ellsfel:mqi@mssmmbaerra&thLeftlmushrtdwmomep&hsenﬂmompe processing

sta€§8§9d$ggﬁﬁgnghgéggru“lﬁ&é%éﬁ%%cgke B%ﬁ %%dpglpe sections.

33. A method according to any preceding claim, wherein the

vessel has a width of between 35m to 45m.

34. A method according to any preceding claim, wherein the

vessel has a length of greater than 250m.

35. A method according to any preceding claim, wherein the

vessel is a monohull vessel.

36. A method according to any preceding claim, wherein the pipe

sections have a diameter of greater than 1m.

37. A method of prefabricating jointed pipe sections, the method
being substantially as herein described with reference to the

accompanying drawings.
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said multiplicity of pipe processing stations have at

| east two nodes of operation including a first node of
WQpWeA0T18H in which at [east a plurality of theCEPW08/001788

processing stations are used to formjointed pipe

sections, each jointed pipe section being formed from

a nunber, X1, of single-length pipe sections each

having a length L1, and a sed®&nd node of operation in

whi ch the pi pe processing stations, including at |east

a plurality of the pipe processing stations used in

38.the hetBbdNBEEesObr PRGT B hONs e ¥ Fortk$ LA Hed nfHHBd Qiéltn%d
pe sections, each jointed pipe section being formed

SubgFamaahhméﬁ hereipfdesepllked enigith 38 frreyms itohdheach
accBRA¥hAYi A Igpg&?n and wherein X1 > X3 > 1 and L1 <
i€ty W ‘é]é i si -

pi pel ayli ng vessel conprising a deck having
at | east one plpe processi ng area conprising a

mul t | t e proceSS| sta ar.ran
39. ac}?o g Pthe }ln%ltYl $ RSN nadcgcaigba lfraééf one
plpéoprstessﬁggpaﬁ@aS@@mpfﬂﬁuﬁ?raSMHBEQMEMHL&Uﬁﬁf%ﬁ@@gpﬁ@ceSSlng
ssing area, the stora area havin
Stafféggg g%g %@ aﬁg%%e‘f%?.ww&%oqug Ve?sﬁerlsta dergnged to
pro6gesapi g tacthbred ot peastidhreersalte YPipe sections
single-length pipe sections, each pipe section having

eXtﬁnPéﬁ@th‘E‘i‘gl"a‘F%l%‘i‘blfﬁédaJng( §he detgtdhpf gl vessel, wherein
D%Mdﬁ%@ﬁt?ﬁf&w%fﬁ&f‘ﬂe '&J%ﬂ'ﬁf%&'a‘%‘loﬁ thg%e at least

| ength of the pipes, a second node of operation
tWOth@ﬁSa@fl@egtatywns%ﬂ@dmﬁlggngle Iength pi pe

gtfgp %1é¥[g%é¥g%l§HyQQVIn }Pale %%%FL%hgqggﬁé%ty of

store ocatlons, ‘one positione

thei plphep:dma:es:mm] ofatiend engi huafd tthee flairpes,oidtéd pipe

sec ggglneg%ﬂ ;bln egqpfggj§g2€ighlbelng ‘formed from a number,
Xi, of single-length pipe sections each having a length L;, and

a second mode of operation in which the pipe processing

stations, including at least a plurality of the pipe processing
stations used in the first mode of operation, are used to form
jointed pipe sections, each jointed pipe section being formed
from a number, X;, of single-length pipe sections each having a

length Lj, and wherein

Xi > Xj >1 and L; < Lj.

40. A pipelaying vessel comprising a deck having at least one
pipe processing area comprising a multiplicity of pipe processing
stations arranged across the width of the vessel and a pipe
storage area for storing pipe sections for subsequent processing
in the pipe processing area, the storage area having

at least two modes of operation including

a first mode of operation in which at least three sets of

single-length pipe sections, each pipe section having a length
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41. A pipe laying vessel according to claim39 or 40,
wherein Xi =3 and Xj = 2 . 42. A pipelaying vessel
weavpndasng a deck having a first pipe processPGERI00$001788
and a second pi pe processing area, wherein a ) the
pi pe processing areas each conprise a nultiplicity of
pi pe processing stations arranged across the w dth of
the vessel, the stations beid® arranged to paralle
process pipe sections, with the pipe sections
extending longitudinally along the I ength of the
, s etoded ith&;f 1behtabBHs5e6A80pHE PEIHROGESHtEE BEASther in
are separated from each other in a direction al ong the
thel%h@?ﬁ P 1Ak VR skENIEh )of g iRiRe i pe proceSS|ng
arsaséwwdrﬁéd@ d# r&de B NG SLALIQN AF flae%%ecd t'w% QD o f
a partial weld at a junction betmeen two single-length
singlpelergth cﬁlspetths,l A @ arigieh geiqie gedidvdmyg a length
ull e ngth _pip 0 e first :
Las Qﬁ%%qﬁggﬁgggghg a%gg 95 Pgdegné é%%ﬁ%oge%dan%e%t%R? gpther in
the adxaﬂg'enlom oo fivet Ik aleragt;mm i tdre heitpween aandd o rediengt h
c L n ssed fromthe first welding stationand
hf?ﬁ% g ﬁgae | ength pi pe section to forma
tr5mle 1.eagth. pi pe-section, and e ) the second pipe
processing area includes a third welding station
arranged to add weld material to the region of the
41.) UﬂC}%iIS’é‘ bej e rbég?eﬁoé@@rdﬁ'@t% RIIRE S & ien 4@”dwhere1n X;
the further S|ngle ength pi pe section.” 43.” A nonohul
= 3vardeX; Fok-laying a pipeline, the vessel being
substantially as herein described with reference to
t he acconpanyi ng draw ngs.
42. A pipelaying vessel comprising a deck having a first pipe

processing area and a second pipe processing area, wherein

a) the pipe processing areas each comprise a multiplicity of
pipe processing stations arranged across the width of the
vessel, the stations being arranged to parallel process
pipe sections, with the pipe sections extending
longitudinally along the length of the vessel,

b) the first and second pipe processing areas are separated
from each other in a direction along the length of the
vessel,

c) the first pipe processing area includes a first welding
station arranged to form a partial weld at a junction
between two single-length pipe sections, the two single-
length pipe sections defining a double-length pipe
section,

d) the first pipe processing area includes a second welding
station arranged to weld at a junction between a double-

length pipe section passed from the first welding station
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and a further single-length pipe section to form a
triple-length pipe-section, and
e) the second pipe processing area includes a third welding
station arranged to add weld material to the region of
5 the junction between the double-length pipe section and

the further single-length pipe section.

43. A monohull vessel for laying a pipeline, the vessel being
substantially as herein described with reference to the

10 accompanying drawings.



