WO 2008/107185PCT/EP20118/001788 -op. Prefabrication of pipe strings on board of pipe-laying
vessels 5 Technical Field The present invention relates to a method and a vessel for storage
and/or prefabrication of pipes for subsequent use by a 10 pipelaying vessel. Background of the
Invention Offsheeopipetises, for example gas and or oil pipelines, 15 are Igid-yygssglssuch 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. 20Typically, 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") 25 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 303J), or 48 metres (quadruple joint or

43). The present inveslighabrication of pipe strings on board of pipe-laying

vessels

Technical Field

The present invention relates to a method and a vessel for
storage and/or prefabrication of pipes for subsequant use by a

10  pipelaying wvessel.

Background of the Invention

Offshore pipelines, for example gas and or oil pipelines,

15 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.

20 Typically, the pipeline is assembled in a firing line (the
main production line) composed by a variety of operating
staticns, 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®)

25 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

30 3J), or 48 metres (guadruple joint or 4J). The present invention

concerns the case where such pipe strings are preassembled on



concerns the case where such pipe strings are preassembled on WO
2008/107185PCT/EP2008/001788 - 2 - board the vessel. Such a process is typically referred to as
prefabrication. Prefabrication operations carried out on the vessel may include any or all of the
following: Bevelling/adttss ends of the single length pipe 5 sections (bars)dot suhsaguentjoining;
Welding between adjacent bars in a pipe string to be prefabricated; Performance of non-destructive
testing on the intermediate weld so formed; 10Field joint coating of the intermediate welds so formed
(i.e. partially or completely restoring the pipe coating that needs to be removed so as to facilitate
welding together of the single bars); and Bevelling of the ends of the single bars, which 15
eventually form the endings of the realised pipe strin§ (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 ;iring ling’). In arel to ayoid. 20 unneqessary downtime, such 3 storage area may
be arranged to hold a predetermined minimtf)m number of p.%% strings so as to provae areliable
supply of pAF& SflrgsToF HR8 firinGUImEs Thkcstbiate ARBFalsbEfethlby hrstecthAn@netprefabrication
system. It willsee: appesciatesh thas the pperating stationsdn e figpg.lipe are 25 arranged in series and
are typically separated by a distance equal to the length of the pipe string.

® Bevelling of the ends of the single length pipe

5 sections (bars) for subseqguent joining;

® Welding between adjacent bars in a pipe string to be
prefabricated;
® Performance of non-destructive testing on the

intermediate weld so formed;

i0 e Field joint coating of the intermediate welds so formed
(i.e. partially or completely restoring the pipe coating that
needs tc be removed so as to facilitate welding tegether of the
single bars): and

® Bevelling of the ends of the single bars, which

15  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

20 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

25 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, subsegquent and finishing

30 passes), monitoring (NDT) and restoring of the connecting zone



The operating stations in the prefabrication system typically work in parallel and are dedicated to
different operations, for example welding (first, subsequent and finishing 30 passes), monitoring (NOT)
and restoring of the connecting zone WO 2008/107185PCT/EP2008/001788 - 3 - (Field Joint Coating
including fillirg: Typicaliss there are from two to five welding stations, one i@ Eistakaniand at least
one, perhaps more, FJC and filling stations. Every joint is therefore worked sequentially in several
stations. At the end of 5 the cycle, the pipeline being laid is extended by a length of one pipe string.
The cycle time is dictated by the slowest station (the critical station). The function of each workstation
is usually decided by dividing the tasks between the §ta_tions in the most efficient way (each station
being assigned one or more 10 operations). In some™cases (for example in the case of a multiple bar
joint, for example the double joint), there are intermediate stations in the firing line which are arranged

to perform pply. FICor:filling operations o Inge late welding (realized offline inthe
prefabricati%flisyg’[em)ﬁ. V\l;hgthér 15%3uﬁlr?§ }[Ehgeﬁp%fgglggﬁlogn) or d???ﬁ%gt%g nq%mjtflggﬁﬁin%ri% firing line,

welding opEFaifort&'aré- 8 piddlfy tHRLASRBIIRS td eRbse Uttay MTthepibbRyimg Bradesse FoF example,
certain weltisenayaequise rapai or camplete eliminatipnsteatting)and reraakingaparatigns. Said

OpemﬂbnSé§gkggg%§e®6% ggjggé§ggE§QQQy in several stations. At the end of
3 the cycle, the pipeline being laid is extended by a length of one
pipe string. The cycle time is dictated by the slowest station
(the critical station). The function of each workstation is
usuwally decided by dividing the tasks between the stations in the
most efficient way (each station being assigned one or more
10  operations). In some cases (for example in the case of a
multiple bar joint, for example the double joint), there are
intermediate stations in the firing line which are arranged to
perform only FJC or filling operations on the intermediate
welding (realized offline in the prefabrication system). Whether
15 during the prefabrication or during the manufacturing in firing
line, welding operations are typically the most likely to cause
delay in the pipelaying process. For example, certain welds may
require repalir or complete slimination (cutting) and remaking
operations. Said operations can adversely affect the production
20 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

25 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
fiexible means of laying pipeline than previously proposed in the
art. The present invention alternatively, or additionally, seeks

30  to provide a method or vessel for laying pipelines with a large

diameter, preferably in deep water.



20 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 25 advantage of facilitating the laying of
pipelines in differsng/eengitions with relatively high productivity. Alternatively-er.additignally, 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 30 to provide a method
or vessel for laying pipelines with a large diameter, preferably in deep water. WO
2008/107185PCT/EP2008/001788 -4 Summary of the Invention The present invention provides,
according to a first aspect 5 of the present invention,*a ethod of laying pipeline from a vessel,
wherein the method comprises the following steps: providing a vessel having a deck on which
there are arranged a multiplicity of pipe processing stations across the width of the vessel, the pipe

processing stations defining at least one 10 pipe processing area,
Summary of the Invention

The present invention provides, according to & first aspect
5 of the present invention, a method of laying pipeline from a
vessel, wherein the method comprises the following steps:
providing a vessel having a deck on which there are arranged
a multiplicity of pipe processing stations across the width of
the vessel, the pipe processing stations defining at least one
10 pipe processing area,
simultaneously operating the pipe processing stations in a
first mode of operation to form a multiplicity of jointed pipe
sections extending longitudinally along the length of the vessel,
each jointed pipe section being formed by joining together a
15  number, X;, of single-length pipe sections each having a length
Li, 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 jeining together a
20  number, Xj, of single-length pipe sections each having a length
Li, wherein
X > X5 >1,
Ly < Ly, and
at least a plurality of the pipe processing stations perform
25 a function in both the first and second modes of cperation.
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

30 arranged to process pipe sections in parallel with the pipe



simultaneously operating the pipe processing stations in a first mode of operation to i‘o_rm a multiplicity
of jointed pipe sections extending longitudinally along the length of the vess.el, eacii jointed pipe _
section being formed by joining together a 15 number, Xi, of single-length pipe sections each having a

length Lb andrapesxatingithe pipe processing stations in a second mode ofwg@ig&gylf@gning a
multiplicity of jointed pipe sections, each jointed pipe section being formed by joining together a 20
number, Xj, of single-length pipe sections each having a length Lj, wherein Xi > X_j >1, L,< LD, and at
least a plurality of the pipe processing stations perform 25 a function in both the firs_t and sepond .
modes of operation. According to this first aspect of the invention there is also prowd(‘ad‘a‘pipelaying
vessel comprising a deck having at least one pipe"pr%c"éssing area comprising a multiplicr[_y of pipe
processing stations arranged across the width of the vessel and 30 arranged to process pipe sections

in[x”aHEHQQQéQ%égp%xtending longitudinally along the length of the vessel,
wherein

sald multiplicity of pipe processing stations have at least
two modes of operation including

5 a first mode of operation in which at least a plurality of
the pipe processing stations are used to form jointed pipe
sections, each Jjointed pipe section being 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

10 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 L;, and wherein

15 X3 > ¥ »L and Lj < 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

20  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 1; or Ly .

Xi may be equal to three. X; may be egual to two. X; may be

25 equal to four. X; may be equal to three. In an embodiment of
the invention described below, ¥: =3 and Xy =2, s0 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

30  each formed from two single-length pipe sections.



WO 2008/107185PCT/EP2008/001788 - 5 - sections extending longitudinally along the length of the
vessel, wherein said multiplicity of pipe processing stations have at least two modes of operation
including 5a first mode of operation in which at least a plurality of the pipe processing stations are
used to formyoimes/pipssections, each jointed pipe section being formedriraramaamsmbbeas Xu of
single-length pipe sections each having a length L, and a second mode of operation in which the pipe
processing 10 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, >CD, of single-length pipe sections each having a length Lj, and wherein 15X, > XD >1 and
Li < L. 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 djfferent,times,; The 20upethod.may e perormed stich;that oply gne pipeline

is laid by vessel at a time. The single length pipe sections used to form the pipeline may be
substantialfy’éntirely f8rABE o pipe ScliBRE Haviig e samedeha (i&0 erker Lepetl). X, may be
equal to threeeXjsnay ienequal tguwe- X may pethe double length pipe-sections

being longer than half the length of the guad-joint pipe-

5 sections) or Xy =4 and X3 =3 (a vessel producing either triple
length pipe sections or guad-joints, the triple length pipe-
sections being longer than % of the length of the gquad-joint
pipe-sectionsj.

The length L; of the single-length pipe sections used in the

10 first mode of operation may be greater than 5m. The length of
the single-length pipe sections used in the second mode of
operation may be at least 10% longer than the lenath of the
single-~length pipe sections used in the first mode of operation,
and are preferably at least 20% longer. The length L; of the

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

20 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,

25 the product X;L; may be substantially equal to the product Hily.
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) egual to each other within a
margin of error of * 10%. Such an arrangement may allow the

30 operating stations that act on the joints between respective

jointed pipe sections (e.g. respective “pipe strings”} when



25 equal to four. Xj may be equal to three. In an embodiment of the invention described below, Xi =3
and Xj =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 sectiongvarei8®mwacis formed from two single-length pipe sections. Q' T/EP2608/001788
2008/107185PCT/EP2008/001788 -6 It is of course within the scope of the present invention for Xi
=4 and Xj = 2 (a vessel producing either double length pipe sections or quad-joints, the double length
pipe-sections being longer than half the length of the quad-joint pipe- 5 sections) or X, =4 and Xj =3 (a
vessel producing either triple length pipe sectionswor7qgad-joints, the triple length pipe-sections being
'longer than k of the length of the quad-joint pipe-sections). The length Li of the single-length pipe
sections used in the 10 first mode of operation may be greater than 5m. The length of the single-length

pipe sectiofs; ysed in,thg,secandt made of.operation,may be;atleast 10%;longey, than ihe length of the

single-length pipe sections used in the first mode of operation, and are preferably at least 20% longer.
£

The length"P:SoffHB®1 5 ShgtEeridth Pipé SebSHE TReblR tid Hifdt Mbde Bt SpRfaiitfity e greater
than 10m. &msexataple, L1 may be equal to about 12m. The length L3 of the single-length pipe

sections used in the sec ggrg%%d%}gggg?r ticonlrgggtbe gf%%at%tt_{e}lnewgm go{g re:c)}(ts:glms%lgthmay be
equal to about 18m. 20The length and number of smglse- ength pipe sections used in -0
5 stations used in the first mode of operation perform a functicn
in both the first and second modes of operation. Some of the
pipe processing stations may perform the same function in the
same location in both the first and second modes of operation.
Having more pipe processing stations arranged to perform the same
16 function in the same location in both the first and second modes
of cperation may reduce the amount of change required in order to
allow the vessel to be adapted to switch its mode of operation
between the first and second modes. Some of the pipe processing
stations may perform the same function, but in a different
15 location in both the first and second modes of operation. Some
of the pipe processing stations may perform a different function,
but in the same lcocation in both the first and second modes of
operation. Some of the pipe processing staticns may perform a
function in the first mode of operation, but be redundant in the
20 second mode of operation.

In an embodiment of the invention, emboedying this first
aspect of the present inventiocon, there is provided a pipelaying
monohull vessel comprising a deck having at least one pipe
processing area comprising a multiplicity of pipe processing

25 stations arranged acreoss 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



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, 25 the product X,L, may be substantially equal to
the product Xj1,3. 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-dllow the 30 operating stations that act on the
joints between respective jointed pipe sections (e.g. respective "pipe strings") when WO
2008/107185PCT/EI?200§/00 788 E 7 -40in4_e,d to the Qiiﬂpe&ilne in the firing jjpe to be in supstantially the
same configuration as betwean the firet and second modes of tperatioh? As Metticiied aBovE 4t least
some of thegsipe processings statiopsused ém thedirst modesofcoperatior perform a function in both

the first and second medes of ppetation.same.af the pipepracessing statigns, may perform the same
function in the same location in bath the first and second modes of operation. Having more pipe

processing Stations Arranged 10 peHdim theEamé 16 fiRttion MitHe SaRfe FFCatioR i both the first and
second modeslof operation may reduce the amount of change required in order to allow the vessel to
be adapted to switgh.its ypode of operation between the first and second modes. Some of the pipe
processing stations may perform the same function, but in a different 15 location in both the first and
second modes of GperafioA 8onie Grthd Pipesprodetiding St568RS malpersrn'a differeritcritttion, but
in the samerlocation inckboth:the: first andlsecond ModeswfroperatiomsSome; of the pipe procgssing
stations may perform 4. function in the first mede, of pperation, but be.redundant in the 20.secend mode

of operation. o , . ‘
mualtiplicity of pipe processing stations may be arranged to perform a

function in both the first and sscond modes of operation. It will of
course be appreciated that there may need to be further pipe processing
stations in order Lo produce pipe sections in one or other or both of
the fir$t and second modes of operation. Thus, said at least one pipe
processiﬂg 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 pipelaving 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 secticons in parallel with the pipe sections exteanding
lengitudinally along the length of the vessel, whereiln said
multiplicity of pipe processing stations are capable of performing at
least two modes of operation including a first mode of operation in
which at least a plurality of the pipe processing stations arranged
across the width of the vessel are capable of forming jointed pipe
sections, each jointed pipe section being formed from a number, ¥;, 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 aiplurality of the pipe precessing stations used in the first
mode of operation, are capable of forming Jointed pilpe sections, each
jointedlpipe section being formed from & number, ¥., of singie-length
pipe sections each having a length L, and wherein ¥, > X, >1 and L.

< L.



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 25 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 pipegprocessing stations have at least two modes
of operation including 8 - 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 sect .ions aréeachdformeddrom tworsingle:engtlepipesectians, and-wierein mettheilength of
the single-lengfitipg seetians ysed:itng Seconth morie.gloperation,is ai least 1% londer han the
length of the single-length pipe sections used in the first mode of operation. All of said multiplicity of
pipe processing $titiGAs &y be arranged to perform a function in both the first and second modes of
operation. It will of:courserbe appreciatecsthat there:mayneed dabe farhear pipe precessing stations in

order to proguseipe.ealions Iy pnie oL alfar orhoth.af e first and seqond modes of operation.
Thus, said at least one pipe processing area may comprise at least one further pipe processing station

used in one iy ot thedirst &t §8condHivdes offoperation 2 L cCAtRofding @ra second aspect of the
present invention;thete isprovided arpipefaying-vesseleemprising-a deek havingiatleast one pipe

brocessing atea compusing. a.nultiligly ofpipe, progessing stafipns airanged. actoss the widh of the
vessel and arranged to Erbcess pipe sections in parziﬁlel with the pipe section§ ‘é%englng‘"?ohgitudinally

along the lefgtfof the yHerin s aidaTItiSIcity of pipe protessing statiohs arersapabte of
performing atleast twirmaedes - of operation-inchuding adirst-mode of operationinwhich, at least a
pl_urallty _of tggx%lggi%@ca 5sing tsgatlggggq:rgaggeghaecr‘?sssst&e width of the vessel_ are qapable of formlng
jointed pipe sections, each | inted pipe section being formed from a number, Xi, of single-length pipe
sections each having a length Li, 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 capable of forming jointed pipe sections, each jointed pipe section being formed from a
number, Xb of single-length pipe sections each having a length Lj, and wherein Xi > Xi >1 and Li < L.



- 8a According to a first example 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 procégsiing 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, . c¢) with a first pipe processing station in the first pipe processing

area, forming a pattial waid aFthe functidn bétieen tHe o Bimfle I8AGH BibecSettiche: the tho
single-length«pipesectipns defining redeublesength pipe section, d) passing said double-length

pipe section to a sgcond,pipe progessing station in the first pipe_processing area,; . .., with the
second pipe processing station, forming a partial weld at a junction between the double-length pipe
section and™d fntiér Singfe-fengthiPe 'seclionfdrrafiged ehd-fo-ehdsin feftio theféio thereby
forming a tripte-lengthspipeisectionyth dlipassing-the-tripledength-pipeisection saJormed;te a third pipe
processing §@%W§th§e%%qpﬂ%pHDedB%CieeS§iréglg‘E?‘ap%%% section,

d) passing said double-length pipe section te a second
pipe processing station in the first pipe processing area,

e) with the second pipe processing station, forming a
partial weld at a junction between the double-length pipe section
and & further single-length pipe section arranged end-to-end in
relation thereto, thereby forming a triple-length pipe-section,

) passing the triple-length pipe section so formed to a

:third pipe processing station in the second pipe processing area,
Aand

q) 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 first example, 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
1pipe 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,

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

¢} the first pipe processing area includes a first welding

‘station arranged to form a partial weld at 2 junction between two



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 first example, 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 the first pipe processing area includes a. first
welding station ‘%?r%anlg%%gtto%fo‘?ﬁ? a partia werd a%g&juhlg |oﬁplb%?v%/%mé;fm i 919 O ESingie-rendth pipe
sections, thé tworsinglerletigth pipe seetions defining & double-length pipe section, d) the first pipe
processing area ingludes arsecond, welding-station-arranged 10 weld.af a junction-between,a
double-lengmcgi%e section Ipag,?ed from the first W,eldin_gjistation and a further single-length pipe section
cti

Srrange Orti,oéﬂ 1d 55) the S8con HpiB&E’FS(e,gsﬁnao\ Bancliiiés a third

to form a triﬁle-lencé?h pipe-s
welding statioit Airanged:toeaddd weeld hatefrial o thelregien of the unction betiveermthe doublexlength

pipe sectiom and-the furthet singleslength-pipe section: -1 Thys:in the firstexample, the welding of at
least one of the joir\lts%%f a tri Ielj%int Pipe section is conducted in two separate pipe processing areas
arranged along th&'lergth of tiié' Ve8s&l” Comveritionadly® aff welbing 6pératidns-6f d'§ingie foint are
conducted uieklycin successioh so thatthesweldataterial does ot cool tea mutch,-and therefore, in

arrangements,of the priarart.the welding operations pn.a single joint.are.all condugted, in the same

pipe processing area on the vessel, the pipe sections not being moved along the length of the vessel
between welding Gpefations. Whiistihe arringement proposed by the present invention may deviate
from such conventional arrahgements tit ésceonsideredshatsplittingdheanelding processlbetween first

and second pipg rogessing.areas may, adyantageously allow better and mare efficient use. of the pipe

processing stations arranged across the width of the vessel. For example, such an arrangement may
facilitate befteP ttiliEfisiT of the’ spacé aviilable acrdsS e withth'orihelvessetifedduisethe present
invention alfows the: positioning of welding; stationsriot eosingtesjoint-ong pétey dhaotherin the

lonQHUd"“ﬂéggﬁﬁg¥bdn&HE&%H&aﬂﬁngﬁgggggﬁon so that the weld material does not
cool too much, and therefore, in arfangements of the priocr art, the
walding operations on a single Jjoint are all conducted in the same
pipe processing area on the vessel, the pipe sections not being
moved along the length of the vessel bstween 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 avallable 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

directicon. 1In prior art arrangements,



WO 2008/107185PCT/EP2008/001788 three welding stations are required to effect welding of a single
joint (one station for performing pipe interior welding and two stations for performing pipe exterior
welding). There may be room for only 4 or 5 welding stations across the deck within the 5 available
space in the pipespsaeesging area. In such prior art arrangements, there igtheretosednsusfficient room
in one pipe processing area to fit in two sets of three welding stations, as would be required for the
forming of a triple length pipe section (having two joints). The two sets of three welding stations 10
therefore need to be provided in separate welding areas, which may therefore reduce the flexibility in
the layout of pipe processing stations on deck. The {i st welding station may be arranged to form an
internal weld at the junction between two single-length pipe 15 sections to form a double-length pipe
section. The first pipe processing area may include a welding station arranged to form at least a partial

extemal welg.alihgdunetion between twg.singlgzianal nie seetions aLiie double-lengih, pipe
section. The first pipe processing area may be arranged to complete the 20 wélding of the joint
between the i siﬁ@fr@-@ﬁ@tﬁlﬁﬁe%%tiﬁﬁg%%lﬁﬁ%@hmb@@ﬂg{ﬁﬁip@é@eﬁ&q grot ekample by
performingsthedashwetth hytaot necessaglydisitiating-thewelding efthat jeint - Ehadijstpipe
processing:%erg may igchude allogf gwew\évﬂgjpl st%té ns needed tosseffggtemg w Idin% of the {%)int 25

between the two single-length pipe sections 16 form the doubie-Ehgtir pips sectid - rhg first pipe

processingiarel ralsingkidesa Plurblify srweldng statonsttoXosm a partia weld giré cnotefally

completed) at-theitnetion, batweea the doubledenathipipe SECHOBnt room in one pipe
processing area to £it in two sets of three welding stations, as
would be required for the forming of a triple length pipe section
(having two joints). The two sets of three welding stations

10 therefore need to be provided in separate welding areas, which

may therefore reduce the flexibility in the layout of pipe
processing stations on deck.

The first welding station may be arranged to form an
internal weld at the junction between two single-length pipe

15 sections to form a double-length pipe section. The first pipe
processing area may include a welding station arranged to form at
least a partial externzl 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

20 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

25 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

3¢ and the further single-length pipe section. The second welding

station may be arranged tc form an internal weld at the junction



30 and the further single-length pipe section. The second welding station may be arranged to form an
internal weld at the junction WO 2008/107185PCT/EP2008/00 788 - 12 - between the double-length
pipe section and the further single-length pipe section. The first pipe processing area may include a
welding statiarpamwangesto form at least a partial external weld at the junctionHretasentize
double-length pipe section and 5 the further single-length pipe section. The second pipe processing
area may include a further welding station arranged to form at least a partial external weld at the
junction between the double-length pipe section and the further single-length pipe section. The third
welding station may be arranged to complete 10 the %velding of the joint between the double-length
pipe section and the further single-length pipe sectiofi. The second pipe processing area may
include one or more post-welding pipe-processing stations. The post-welding pipe-processing stations

may includea skation aranged (o add 1o majeral, athet than.weld material o he wiglded joint, For
example, the station may ge ar"rang“eélt% add a pipe coating and/or concrete to the plpge joint. Such a
station may oA lF J& Beatitrc ek jointeratingrarid Fillitly) PTRE posi-l|dingipaproeedsidg stations
may include gstationagenged-Hodestthe=20 jaintrpadedy 0ag OF nRokssethes stations-kor example,
the station m%abetar{gnged to T‘p,erforg non-desggcti\ée t% tinmgl%NDl%of the joint. The first pipe
processing'reh ay MeIutE 6 Host-WeldiRg hips proctSsiRg STATOHS. Fotexanipie the Btations
withinhe fits¢ pipe-precessing deed araytconsiseomycfiweldingr2s stetiorrsd Tivape may be no NOT
stations inthe fitstiRg NIOSESHAY aga: Theremay.he 0o FIG stationsdpthe first pipe prgcessing

area. he pipe processing stations in the first and or second %'pe _procgs_smgbarsas ma)ékilnclude
e Junction etwearn =}

one or more pipeeVéiiiy statisist 181 external weld at t

double-length pipe section and the further single-length pipe
section. The third welding station may be arranged to complete

10 the welding of the jcint between the double-~length pipe section
and the further single-length pipe section.

The second pipe processing area may include one or more
post—-welding pipe-processing stations. The post-welding pipe-
processing stations may include a station arranged to add

15 material, other than weld material, to the welded joint. For
example, the station may be arranged to add a pipe coating and/or
concrete to the pipe joint. BSuch 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

20 Joint made by one or more other stations. For example, the
station may bhe 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

25 stations. There may be nc NDT stations in the first pipe
processing area. There may be no FJC stations in the first pipe
processing area.

The pipe preocessing stations in the first and or second pipe
processing areas may include one or more pipe bevelling stations.

30 A pipe bevelling statiocn bevels the end of a2 pipe section so that

the pipe section may be joined to another pipe section.



30 A pipe bevelling station bevels the end of a pipe section so that the pipe section may be joined to
another pipe section. - 13 - Preferably, the bevelling of pipe sections is performed in a location
separate from the first and second pipe processing. areas. The bevelling of pipe sections may be
performed at a level (in the vertical direction) in the vessel that is different from the level of at least one
of, and preferably both of, the first and the second pipe processing areas. According to a second
example there is provided a pipelaying vessel comptising 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 grea_fgg toring pipe sections for subsequent processing in the pipe processing area, the
storage area having a?txféaé’ 6 TG des b dperatioh iRcilding® -° fﬁ&?ﬁ@ﬂé)dﬁoﬁeﬂé{ﬂ?ﬁﬁ%hich at
least three setszofdingietengtie pipe sectionsgeachdpipersectiondraving alength Lijiare stored in Xi
locations, one-positioped:after.the other,in;the. dirgction. ot the length,of the. pipes, ,.a.s6qand mode
P

of operation in which at least two sets of single-length pipe sections, each pipe section having a length
L, are stored i 10Cations, bie positioned aftet the dthier i thé 'difedtitn bF the 18AgiH of tHE pipes,
and whereirX¢ >X) >hdngre fbmik Likokiz The vesselmaytinelude: assterage.ared,defined by for
example a storage; bin, /m which the pipe sections are so stored. There may be more than 10 pipe
sections m each set. It will be appreciated that each set of pipe sections is stored at a single location
(with the pipe sections alf b&ingpdsitichedatemistantidly the Same distarice a6Ag thie lehgth of the
vessel).  Aceording-tosthis secondiexantple thereiis alsos previdesl a4methoed of stering=pipe sections

on a pipelaying.vassel,wherein the method comprises the following steps: - 14 o scross
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
1., are stored in X; locations, one positicned 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 L., are stored
in ¥; locations, one positioned after the other in the direction of the
length of the pipes, and wherein

X » ¥y »1 and

fm < Iy < Iy. The vessel may include a storage area, defined by
for example a storage bin, m which the pipe sections are so stored.
There may be more than 10 pipe sections m each set. It will be
appreciated that each set of pilpe sections is stored at a single
location (with the pipe sections all being positioned at substantiazlly
the same distance zlong the length of the vessel}).

According to this second example there is also provided a method
of storing pipe sections on a pipelaying vessel, wherein the method

comprises the following steps:



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 sect o s for subsequent processing in the pipe processing area,  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 If, in Xi locations, one positioned after the other in the
direction of the length of the pipes,  using the st()t}ége area in a second mode of operation by storing
in the storage area sets of single-length pipe sections, each pipe section haying a length If, in

Nlocations, one pg%@ﬂﬁ%ﬁf@rJQgS%tpe£JH§p§sqi5%ction of the length of the pipes, where Xi > X >1
and 5m<Li<L. ~ Thus, the second example provides a flexible means of storing single length
pipe-sections of two Hiffereat fehgths. 1A Piiorcart arrafgBRTERESS Bysway ef contrasewith the present
invention, starage-bins: are provided each storage bin being arranged tadhe usedwith:only one type of
pipe sectiontg.ee.\pei%%gfctiogs having the same approximate length), the bins thus haying a length
slightly longer than 12m. ‘?‘Rus, there is no easy way in which to convert the storage bins into ones
able to store longér pipye seetions: Xittay b egealiter3p Xymaybe etualte Zubs=e second

example theresisaye! further pravided-a pipelaying meonohull vessel comprising a deck having at least

one pipe processingi%reatggrg@ri%n a, Jgggltiglllicity foith‘gsiJQe Hprocesgin stations arranged across the
width of the vesset'and a pipe’s oracglé area for storing pipd sections for SUbsEquentprocessing in the

pipe processitty afes; the storage areathaving at leasttve vedes of ioperatioreincliging e ct Lanfirst
mode of operation in Whigh pipe sections arerstored inat jeast.thrge Jocatiops one positiongd after the
other in the direction of the Ieng;h of the f i_:J?es.& eaph p[:pe section being of substantially the same
length and b8ing at feast’iom long ~CPot oF the bipes,

using the storage area 1in z second mode of operation by storing
in the storage area sets of single-length pipe sections, each pipe
section having a length 1., in X; locations, one positioned after the
other in the direction of thellength cf the pipes, wherse

X, » ¥y »1 and

Sm o< Lo < Ly.

Thus, the second example provides 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 Lype of pipe section (i.e. pipe sections having the same
approximate length), the bins thus having a length slightly longer
than 1Zm. Thus, there i1s no easy way in which to convert the storage
bins into ones able to store longer pipe sections. X; may be egual to
3. ¥, may be equal to 2.

In the second example there is yet further provided a pipelaving

monohull wvessel comprising a deck having at least one pipe processing

area comprising a



a second mode of operation in which pipe sections are stored in at least two locations positioned in
series in the direction of the length of the pipes, and wherein the length of the pipe sections in the
second mode of operation is at least 10% 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 ahd 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 on%ue%iti ]ngldtaftggthe other in the direction of the length o(gthe pipes. In the second
example, there is also provided apipElayamg monorull VaSs&l comprisiig d deck Faving 4t ast one
pipe prefabrication atea comprisirigga miultiplisity: of pipge protessing stations ancbapiperstorage bin for
storing singleslength-pipe-sections for subsegquentprocessing in the pipe prefabrication area, the
storage bin Qavinﬁq a length greater than or equal to 36m, and being arranged for pipe sections to be -
16 - stored with théir axes aligned with the length. of the storage bin.  *According to a third example
of the invention thete is:provided apipelaying vesselicomprising endeck having at least two pipe

processing areas gaeh,comprising 2 autiplicity, of pipe processing stations aranged.across the width
of the vessel and a gipe storage area for storing pipe sections for subsequent processing in the pipe

processing area the'storate ares ektShaiRY Acro88tHedtidth of the"VB8Sel Anbf FadihtFat fédst one
access area at the portside of thedeck-and atleast ore accessrareai atither starhoard:sidel of the deck,

the vessel being-arranged.such that pipe sections.mayhe fed from the pipe storage area via either
access area to either pipe i%rocessinr‘%; area. According to this third example there is also provided a

method of prefabricatirig Pip&'SELtions Bit &pipelayifgesdel Pibieréiit the Methict E5RTRTSES the
following steps:iajprovidinglacvesselscomprisinged in acdeek havingatleasttworpipe processing

areas, each,area comprising amultiplicity; 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 beittg 1664tetl afa'SBcondeide of thevddsdile secyfipiedtoragearsa tépstoring
pipe sectionssfersubsequent proegssing imthe.pipe-prosessing.areanthe sterage areaextending

acrossthe\gggpfg§h5%%%$§%!%%%t¥%4@9 mode of operation. There is also provided a
method of using such a monohull vessel firstly to store during a firét
mode of operation pipe sections in at least three locations one
positioned after the other in the direction of the length of the pipés
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 cther in the direction of
the length of the pipes.

In the second example, there is also provided a pipelaying
monchull 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 he



at least one access area at the first side of the vessel and WO 2008/107185PCDEP2008/0017 - 17 -
at least one access area at the second side of the vessel, the first side being one of the port
side and starboard side and the second side being the other of the 5port 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, 10c)passing the single-length pipe section fridm 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 theCPipe processing area at the second side of the vessel 15to form a jointed pipe

secﬁon'Honfﬁﬁfguuﬁéﬁ%h%ﬁﬁiﬁp@xes aligned with the length of the storage bin.
According to a third example of the invention there is provided a
pipelaying vessel comprising a deck having at least two pipe
processing areas each 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 extending across the width of the
vessel and having at least one access area at the port side of the deck
and at least one access area at Lhe starboard side of the deck, the
vessel belng arranged such that pipe sections may be fed from the pipe
storage area via either access area to elther pipe processing area.
According to this third example there is alsc provided a
method of prefabricating pipe sections on a pipelaying vessel,
wherein the method comprises the following steps:
aj 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 vessael, one pipe processing arsa 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
acrogs the width of the vessel and having

at ieast one access area at the first side of the
vaessel

and



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 20
processing capabilities are fully operational, which for example it might not be if delivery of pipe
sections fronwthemstorages area on that side of the vessel is blocked or othewisehirderesk The vessel
may include a starboard-side crane. The starboard crane may be able to pass single length pipe
sections from the 25 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 30 the starboard side of th Néssel or from the starboard side of the vessel to
the port side of the vessel. There may be a step WO 2008/107185PCT/EP2008/001788 - 18 - of
moving the single length pipe sectjan [om,ah aceess areplawards fhe gene of he yessel. Such a
step may be performed by a crane or may alternatively be performe eby other conveying means, such
as motorised rollérs, ERain’&§/ddyors, or the like. 5 There may be a step of using a longitudinal

conveyor to move the pipe seetien along:theileagd:ohtheyesset. Sueh sostep Mmay beperformed as
part of the processtgl;: Bassigg St:tLlSesir;%Ig I%g%ths%iggnsciection fr%m the first side of the vessel to the

) ) oar a i h
second side of the Vessel. side being the other of the
5 port side and starboard side,
b) moving & 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,

10 <) passing the single-length pipe section from the first
side of the vessel to the pipe processing area at the second
side of the wvessel, and
d} then using at least one of the pipe processing stations
in the pipe preocessing area at the seccond side of the vessel

15 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 flexibkbility may be advantageous
if, for whatever reason, only one side of the vessel’s pipe

20 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 c¢rane. The starboard
crane may be able to pass single length pipe sections from the

25 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 plipe sections either from the port side of the vessel to

30 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



10The following description, in particular, concerns optional features that may have application in
relation to more than one aspect of the invention described herein. It will of course be appreciated in
any case that the various aspects of the invention as described herein are closely related and that
therefore 15%at0P&403186ne aspect of the invention may be incorporated #fid/BUREPB&EHEELs 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 20 other aspects of the invention. Also, any aspect of the method of the invention may
use, or be performed on, a vessel according to anygther 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 25 of the invention. Features of the apparatus of the invention may be

incorporateg intg.the method of the.inventien andviceversay, £ e Ripeprogcessing.area may be in
the form of a pipe prefabrication area. The pipe storage area may be defined by a pipe storage

bin. 30 ThEPFE Storble &8RThay bk d&ine By B plurdity 'df pige- Sorlge ifs. Bip&Storage area
may be divided iatoaatleast A¥Q 20084:071 86T /B4 20087001488 b dottnarsubavegd by a vertical

ke USRI nathoat oL To s soge sy o at s
5 There may be a step of using 2 longitudinal conveyor to move the
pipe section along the length of the wessel. Such a step may be
performed as part of the process of passing the single length
pipe section from the first side of the vessel to the second side
of the vessel.

10 The following description, in particular, concerns optional
features that may have application in relation te¢ more than cne
aspect of the invention described herein. It will of course be
appreciated in any case that the varicus aspects of the invention
as described herein are closely related and that therefore

15 features of one aspect of the invention 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 coperation of the vessel in
relation to one aspect ¢f the invention may apply equally to

20 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
te be suitable for use in a method according to any other aspect

2% 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.

30 The pipe storage area may be defined by a plurality of pipe

storage bins. The pipe storage area may be divided into at least



width of the vessel. There may be four sub-areas of the pipe 5 storage area arranged in two-by-two
configuration. Each sub-area may be defined by a bin. The storage areas may be arranged
substantially symmetrically about the longitudinal centre line of the vessel. The number of pipe
sections storedoatesiysone time during 10 operation of the vessel during eaehmode: i eagration may
be greater than 20 pipe sections, and is preferably greater than 100 pipe sections. The pipe
storage area is preferably provided below the main deck of the vessel, preferably in the hold of the
vessel. The 15 pipe storage area may be associated with a pipe conveying 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 Hitferent locations in the storage area in a direction
substantially parallel to the length 200f 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 arg(;,gaW %asy“ e%’Ifﬁg\?iae%%ofasygék%%i]%fin%ggup?gﬁé]%%%tigﬁ{s”%Iﬂe@%%ﬁcgtle?f}gnBlgaQrd]‘t%% sel. Such
an 25 addifién&lstoigearea nidicalBo e intthedormeaste storagb din haviteda lerigthareater than or

equal to 36ra.The sterageins<nay bg epan-ek padially.onen.qn merethanene side; Farexample,

the sides of the bin may, include openings for transfer of pipe sections into or out of the bin. There may
be less thah 30 folFverliGal’SHES to the BT THPYidRE JrIHE Lt HiaF B8 Hetihettsy BARien
frameworks Wex 200897 185RPCIHER 2008801 TRE two configuration. Each sub-area

may be defined by a bin. The storage areas may be arranged
substantially symmetrically about the longitudinal centre line of
the vessel.

The number of pipe sections stored at any one time during

10 operation of the vessel during each mode of operation may be
greater than 20 pipe sections, and is preferably greater than 100
pipe sections.

The pipe storage area is preferably provided below the main
deck of the vessel, preferably in the hold of the vessel. The

15 pipe storage area may be assoclated with a pipe conveying 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

20 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

25 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 secticns into or out of the bin. There may be less than

30 four vertical sides to the bin. The sides of the bin may be

defined by an open framework.



- 20 - Conveying means may be provided to move pipe-sections from one pipe processing station
to another. The conveying means may include conveyors arranged to move pipe sections
longitudinally along the length of the vessel. The conveying means may include 5 conveyors arranged
to move pipevsectiggigitransversely across the width length of the vessel. Floeeemusyigsseans may
include elevators (such as lifting equipment or lifts) arranged to move pipe sections between decks of
the vessel. The conveying means may comprise motorised rollers. The conveying means may
comprise 10 chain conveyors. The conveying means may comprise at least one crane. The vessel
is preferably a monohull vessel. The vessel is preferably elongate in shape when viewed from above.
The decks of the vessel may therefore be relatively frfow for the length 15 of the vessel. The vessel
preferably includes at least three decks for use in connection with pipe sections. There may for
example be a pr%%b@ceatlon d%gé.nghe[g may fogre%(g%ge Qg a roduc;ionmdec on whigh there is
arranged the "firing Tine* “Tiiere may for \e/xampﬁ)e e a storage eck on %%ic%eﬁipaémsnesctioﬁgnéo are
stored. Théprefabrgatisr eRekMay sicltdeat teastiorid pipe prbeessingvarearepmprasingre multiplicity
of pipe proggssingstations ppanded-a6igss the Widtholthevessel sTheremay bea figstpipe
processing area an%af rther pipe processing area, 25 each pipe processing area comprising a
multiplicity bf Pige prSc sesr?ﬁé:gtacf%n%hgrrgﬁﬁgﬁ herosd e Rl B e TBRES. Fhe rBCaHG further
pipe pbocessimygeareas may degeosition b tiee shpe loeatibnralong dne lengik of the vesselt Hde pipe
processing,statigns of e first and further pipe pracessing 20;areag may Q&@,O%!g%ge%%vgg substantially

the same distance along the length of the vessel. The pipe processing stations o
2008”071%%9%ﬁ9??@0@§%%ﬂ?@81lfting equipment or lifts) arranged to move

pipe sections between decks of the vessel. The conveying means

may comprise motorised rolliers. The conveying means may comprise
10 chain conveyors. The conveying means may comprise at least one
crane.

The vessel is preferably a monohull vessel. The vessel is
preferably elongate in shape when viewed from above. The decks
of the vessel may thersfore be relatively narrow for the length

15 of the vessel. 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

20  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,

25 each pipe processing area comprising a multiplicity of pipe
processing stations arranged across the width ¢f 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

30 areas may be positioned at substantially the same distance alcng

the length of the vessel. The pipe processing stations of the



- 21 - first and further pipe processing areas may be positioned across substantially the entire width of
the deck. There may of course be first and second pipe processing areas, each comprising a
multiplicity of pipe processing stations arranged across the 5 width of the vessel, the second pipe
processing avea edngaranged at a different position along the length of heruassetsihege may be
four pipe processing areas. The four pipe processing areas may be arranged so that there are two
pairs of pipe processing areas, each pair being arranged to prefabricate 10 jointed pipe sections
independently of the other pair. The four pipe processing areas may be arranged so that there are two
pairs of pipe processing areas, each pair being arranged on one side of the longitudinal centre line of
the vessel. The number of pipe processing statiofis & ranged across the 15 deck from the longitudinal
centre line to the edge of the vessel, in a pipe processing area, is preferably greater than three. The

number of 1piR:e ro edgsﬁfn ations.arranged across the deck from the longitudinal centre line to the
edge of the éeggelfi%n‘ a p“l%g}y})%%é%ﬁﬁg %%gg,er%gf/%% %@%%ﬁaﬁn%x.gﬁé) Po%é#ﬁﬁr’ﬁ%%r of 5%%520
processingS$tatisAs arfdniged-8f the Yesserfoi sSimaifanéeusiasé durifigeprefasricatibnasfjointed pipe

sections may ke grratenthan 48nangd ip preferlily gragtes than 16, and maysvenihgmore than 20.
The vesse)l:nmﬂ/,ha};/e a width of about 30m or more. The vessel may have a width of about 50m or

less. For eXAmple tha'25 vassE ey Favess Width 5F-3am B 25t “PRE YR SEEMMES HEvR a length of

greater thanizBome thhevpipesiectiohs maybave @i relatively dargerdiamster. ddiendiameter of the
pipe sections.may e greaterthan.0.6m, Mlhﬁgﬁaé%%%@% ai‘Qn’B@X eélgng??eeg(?eastgléﬁh.an 1.4m.

30The vessel may be configured to be suitable for laying pipeline in deep water, for example, to
demhsofgvgﬁTbﬁmﬁ_be our pipe processing areas. The four pipe

processing areas may be arranged so that there are two pairs of
pipe processing areas; each pair being arranged to prefabricate

10  Jjointed pipe sections independently of the other pair. The four
pipe processing areas may be arranged so that there are two pairs
of pipe processing areas, each pair being arranged on one side of
the longitudinal centre line of the vessel.

The number of pipe processing stations arranged across the

15 deck from the longitudinal centre line to the edge 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

20 processing stations arranged on the vessel for simultaneocus 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 & width of about 30m or more. ‘The
vessel may have a width of about 50m or less. For example, the

25 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 lm and may even be greater than 1.4m.

30 The vessel may be configured to be suitable for laying

pipeline in deep water, for example, to depths of over 1000m.



22 The vessel may be configured to lay pipeline in the Slay configuration. The vessel may be
configured to be suitable for laying pipelines in shallow water, for example, to depths of less than
500m, such pipelines for example having a diameter greater than 0.4m and more preferably greater
than 0.6m. The vessel may be configured to be suitable for laying pipelines of any diameter in deep
water (for example, depths of over 1,000m) and in ultra deep water (for example, depths of over
2,000m). The vessel may include a dynamic positioning 8ystem. A single vessel, or method of
processing/handling/storing pipe sections, may embody several different concepts relevant to the

present inventione Ay orall ekthe featwresassopciated with these canceptsimay-be pptignal apd may
be associated with any %t@he first %nd second aspects, along with the first to the third examples, of the
invention. Some such features will now be sufmariead: (Of cotirse, other featiires dsddiated with the
first to fourtty Hspects of thespresert inventionzare described hereindths of Thesvessel mayihave a
deck on whigh-here are arranged a.muftiplicity.of pipe processing stations acrossthe width of the
vessel. Theg)rigge%raloé:essin% stations may define at least one pipe processing area, and possibly first

and second Bipe-processing areas. The vesSel nialy hava 4t 164s( tho ffddes of Gperation. In a first
mode of operationlthelpipel procassingastationsorayforiil jointed pipe®egtions exteriding
longitudinally.algng.the,length of:the,vessel, gach iointed pipe section, being formed by jojning together
at least three single-length pipe sections each having a fixed length. In the second mode of operation,
the pine processing Stativhs may f6rH jointed pipe sections by joining together a plurality of
single-length pipe sectichs eachshavingya fixed:tength; andrusing: fewesbitidongetr WO
2008/107185PCTIEP 2008100178823 single-|engifpipe seclions peyioinied pipe seefion fhanin

the first mode. At least a plurality of the pipe processing stations may pﬁerform a ungtlon1ﬁgo&hpﬁ1e
first and sec6iidl 1HBdes"6f opEratioh “BUfiry préfabitication oF foitéd pipe sections, &5 mippet
necessary torarrange:two single=lengthquipersections endta-end ta defing ajunction therebetween. A
first pipe pragessing,statian. i a/irsh pipg progessing aieq [pay then form, 2 partigl weld atthe junction
between the two single-length pipe sections. The two single- engt}ﬁ pipe sections, w%en sof(rjl
connected, Hi&§ Be considérett-as dething a Boubléliengt pibeswuetion: Saéh ‘& doubleiéngth pipe
section mayhe:=passedte-a secondipipenprocessingstations whichsmaysalso beidndhedirst pipe
processing a(ea. Tie.eqond e Hocessing siation may Ihen form.a, parial weld ata untion, ..
between the double-length 15 pipe section and a further mgTe-Ieng’fIf}l pipe section arrangec ’
end-to-end ¥ f&latibhthefeto! thereby forming a triple-length pipe-section. The triple-length pipe
section so formed may then-hespassed;iora third pipexpracessing station, forexampledn a second pipe
process'ngﬁﬁ?%g.fc&mgzd g%p%prgC%%%l{l s%&af*tl!gonstatj_ons across the width of ths wvessel.

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 operaticon,

the pipe processing stations may form jointed pipe sections extending

longitudinally along the length of the vessel, each jointed bipe section

being formed by Joining together at least three single—length pipe

sections each having a fixed length. 1In the second mode of cperation,

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



20 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 ofvapewation:s25 In a first mode at least three single-length pipesestions/eagk 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 30 sections in locations, one positioned after the other in the
direction of the length of the pipes. The single-length pipe WO 20081107185PCT/EP2008/001788 -
29 - sections may each be longer than 5m. The sto ﬁe”area may extend across the width of the
vessel, for example, across substantially the entire width. The storage area may have at least one

access areg at the port side of the deck..The storage area may have at 5 least one access area at the
starboard siaegof the d‘ge%t Ags'i%le-lengt O!E)ispén ggcﬁgnl%%a?/dgé)ﬁ?oeve%eﬁgrlhogng p())‘?rt]he:L 1rp\lo?:tg;f;ide of the
vessel andfithesstafiosird sifté of #ié VedseltertndidtiepSidenA sihge-RAGHS i Sectior-prsidously

stored on ene; sisie-ebife wessel saythusbe passed vig thesacerss akea.pa thalside JP of the vessel
to the pipe roceising areg on the ogp%si}ge side{: The single-length pipe section may then be used,
fother pipe Section, By one of fiiepipe &%Cég%iﬁges?a RS in e piperotéssing area

together wi R %o
to formh a jointed pipersectiat: T heovessal mmel/ dvih esivetticd-decardingtigoany aspéotef thedt5 present

invention regy be.canfigired;as disclosed in K patent.application nupyher. GB; 07044118 entitled
"Undersea Pipe Laying", with agent's reference 12640GB/JEB, filed on 7 March 2007. The contents of

that applicBA6H &7& 1y ModFfdradd hardin By refdRinder TheSRELR| SR8 ITRSHOFS! thePresent
invention may20tihedrperate any di¢he featutes:diseloseshinthat Uikopatent applieatiom |p padsticular,

the glaims é);_ (T_,Qg gﬂgsnennﬂ%oli&ggog i'H% Q%%’R&E‘Heg J.:[g é'n%jgg% any qf t@g efgatsucges dis_closeq in that
application. For example, the vessel of the present invention may incitide an elévated pipelaying path
and/éP connected, may be considered as defining a double-length pipe

section. Such a double-length pipe section may be passed to a

second pipe processing station, which may also be in the first

pipe processing area. The second pipe processing station may

then form a partial weld at a junction between the double-length

15 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

20  may then add weld material to the region of the junction between
the double~lencth 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.

25 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, cone 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

30 sections in locations, one positioned after the other in the

direction of the length of the pipes. The single-length pipe



25 a protected stern area as described and claimed in that patent application. WO
2008/107185PCT/EP2008/001788 - 25 - Brief Description of the Drawings An embodiment of the
present invention will now be described, by way of example only, with reference to the accompanying
drawings, of whictusRiguse 1 is a side view, partly in section, of a vessel aceurdirgdsarvmbodiment
of the invention; 10 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 the vessel taken along the 15line B-B as shown in
Figure 1; Figure 2c is a cross-section of the vessel taken along the line C-C as shown in Figure 1;
20Figure 2d is a cross-section of the vessel taken al?otlng the

sections may each be lenger than Sm. The storage area may extend
across the width of the vessel, for example, across substantially
the entire width. The storage area may have at least one access
area at the port side of the deck. The storage area may have at
5 least one access area at the starboard side of the deck. A
single—~length pipe section may be moved from one of the port side
of the vessel and the starboard side of the vessel to the other
side. A single~length pipe section previocusly stored on one side
of the vessel may thus be passed via the access arez on that side
10 of the vessel to the pipe processing area on the opposite side.
The single-length pipe section may then be used, together with
ancther pipe section, by one of the pipe processing stations in
the pipe processing area to form a jointed pipe section.
The vessel and/or the method according to any aspect of the
15 present invention may be configured as disclosed in UK patent
application number GB 0704411.8 entitled “Undersea Pipe Laying”,
with agent’s reference 12640GB/JERB, filed on 7 March 2007. The
contents of that application are fully incorporated herein by
reference. The vessel and/or method cof the present invention may
20 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
disclesed in that application. For example, the vessel of the
present invention may include an elevated pipelaying path and/or
25 a protected stern area as described and claimed in that patent

application.



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 25triple joints; Figure 3b is a view from above of the
pre-fabrication deck of the vessel when used to make double joints; 30Figures 4a and 4b are patrtial,
but enlarged wiewssobthesvessel as shown in Figure 3a; WO 2008/10718pPEHiRRAR$H01788 - 26 -
Figures 4c is a schematic diagram illustrating the sequence of steps used in triple joint prefabrication
effected by the vessel of Figure 3a; 5 Figures 4d and 4e are partial, but enlarged, views of the vessel
as shown in Figure 3b; and Figure 5 is a partial, but enlarged, view of the vessel as 10shown in
Figure 1, Detailed Description of Embodiments Fig_;;urze5 1wshows a narrow mono-hull pipelaying vessel

10

Brief Description of the Drawings

An embodiment of the present invention will now be
5 described, by way of example only, with reference to the

accompanying drawings, of which:

Figure 1 is a side view, partly in section, of a vessel

according to an embodiment of the invention;

10
Figure Za 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 the vessel taken atlong the
15 line B-B as shown in Figure 1;
Figure 2c is a cross~section of the vessel taken along the
line C-C as shown in Figure 1;
20 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 vessal
as seen from above when the vessel is used to make
25 triple joints;
Figure 3b is a view from above of the pre-fabrication deck
of the vessel when used to make double joints;
30 Figures 4a and 4b are partial, but enlarged, views of the

vessel as shown in Figure 3a;



15 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 transport&@, 208(ié#frequired, from the storage area 12 to a pre-fabritatidif2dekt1%8where 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 25 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 prefabrication deck 14 produces jointed pipe sections having a length of 36 metres. The 36 metre
jointed pipe sections are 30 temporarily stored in a firing line feed area 16 (hidden from view in Figure
1), for subsequently feeding the production deck WO 2008/107185PCT/EP2008/001788 - 27 - 18
which includes a fir,ing line %O. In the firir!% line 20, t%g 36-metreiointed ipe sections are welded to the
end of a pipeline RIS BVehtudify fod Stk iom the Vek&ei To vk ‘ésrgﬁ‘?[?éﬂg stiiger G88&6RBTy 22. The
pipe sections used and laid by thes Sampssebrrayimave: arpéklativentarge dicaheterafor @xample of up to
60" (1.52m). Figures 2a 10,24 are sghgtpatic.drandngs egeh shawing g.view of the vessel 10 in
cross-section, the cross-sections being taken at positions in the region of the lines A-A, B-B, C-C and
D-D,

Figures 4d and 4de are partial, but enlarged, views of the

vessel as shown in Figure 3b; and

Figure 5 1s a partial, but enlarged, view of the vessel as

10 shown in Figure 1.

Detailed Description of Embodiments

Figure 1 shows a narrow mono-hull pipelaying vessel 10

15 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 & storage area 12 in
the vessel’s hold. Single length pipe sections are transported,

20  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 Jjcint 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

25 Dboard the vessel are symmetrically repeated across the vessel, so
that the port-side facilities may be considered as a symmetrical
reproduction c¢f 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

30 temporarily stored in a firing line feed areas 16 (hidden from

view in Figure 1}, for subsequently feeding the production deck



10 respectively. The sequence of operation will now be described in further detail with reference to
Figures 2a to 2d. Single length pipe sections (typically called bars) are supplied to the vessel 10 via
special shuttles (such as pipe carriers or barges), which deliver the single length pipe sections to the
broad sides @f@¢i280essel, either the starboard-side of the port-side. The(gipesestiornssare lifted
from 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 20 might suggest that the main deck is covered, it will be
appreciated that Figures 2a and 2b are views taken i 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.) 25The
single length pipe sections are then delivered to the storage area 12 in the vessel's hold via one of four

access aregs, fypified mthisembediment by delivery glots 26 prqvided-in.the;main (ypper),deck. Each
slot has a length of about 19m and a width of about 1.8m. The pipe sections are lowered from 30 the

slot by meaiis BF hheleTAF £ sRR Sthite by féUi e85 A0r SySRnmE o Befy dssociated with
each respeciivelsioe W@ R22008/E02185RCTIER2008/001788m 28« Bachsefithedweicranes adpis able

to transpord sinale elp RiBe susigs 40 anyigl the fauislots 8- Fach pr Mg aurieleyglorpls able to

carry at least two single length pipe sections at a time and is arranged to travel from the top
the 5 Storafj@saen, Fépresahfing a*fa9d1 il HelgheditbstitBririrest o Shiglalength pipetsections

are delivered-fromn themstorage area 12 by the elevators, when required, to bevelling stations on
Figures Za to 2d are schematic drawings each showing a view
of the vessel 10 in cross-section, the cross-sections being taken
at positions in the region of the lines A~A, B-B, C-C and D-D,

10 respectively. The sequence of operation will now be described in
further detail with reference to Figures 2a to 2d. Single length
pipe sections (typically called bars) are supplied to the vessel
10 via special shuttles (such as pipe carriers or barges), which
deliver the single length pipe sections to the broad sides of the

15 wvessel, either the starboard-side of the port-side. The pipe
sections are lifted from such shuttles by me=ans 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

20 might suggest that the main deck is covered, it will be
appreciated that Figures Z2a 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.)

25 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 slct has a length of about 19m
and a width of about 1.8m. The pipe sections are lowered from

30 the slot by means of an elevator system, there being four

elevator systems, one being associated with each respective slot,



an intermediate prefabrication deck 14a, which is positioned above the primary prefabrication deck 14
and below the main deck 10 18 (see Figures 2a and 2c). There are four bevelling areas on the vessel,
all on the same intermediate level, there being a bow bevelling area and a stern bevelling area
provided botkveretbipoitsside and starboard-side of the vessel. There arepalsedouspinesprefabrication
areas, where welding and further processing 15 of pipe joints is effected, there being stern and bow
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 20 completed pipe joints are then stored in
the jointed pipe section storage area 16, which isToé4ted 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 s e ) 1o the elevated firing line.20 on the main deck 2518 by means of further
elevators.t%%%h(e? %&%gl %8’ ‘Mmay %%eussgdztoﬁ%y%%glir%’ using &itiser prétatticated %%B%@) [eRgth pipe

sections oPprEfaBrAcdtedanpleclentie pise:sesticris: THe vessetthyus habewdanodes ef aperation: a

first mode usingstriple joints(-¢. Hiple dength:30 pips,sections. hereipafier efered 1o hy.the
abbreviatign 3J) and a.second mod& of operation using double joints (I.e. double WO

2008/107185PT TP 200G OFVEE™ 53 - 18gthIpipé Lctifhs, tostefttter iBtdrred i the abbreviation
2J). 3:3 pipd seetienscensisteftireestandar barsvsingle: lengthpipe seations), @achdmying a length

of 12 metres, th%@%ggﬁ&j@g}g@@ﬂg@ section having a taal Jength of 36 mefres. storage

area 12 by the elevators, when required, to bevelling stations on
an intermediate prefabrication deck 14a, which is positioned
above the primary prefabrication deck 14 and below the main deck

10 18 (see Figures 2a and 2c¢). There are four bevelling areas on
the vessel, all on the same intermediate level, there being a bow
bevelling area and a stern bevelling area provided both on the
port-side and starboard-side of the vessel. There are also four
pipe prefabrication areas, where welding and further processing

15 of pipe joints is effected, there being stern and bow
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

20  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 l4a (toc 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

25 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

30 pipe sections, hereinafter referred to by the abbreviation 3d)

and a second mode of operation using double joints (i.e. double



5 2.3 pipe sections consist of two bars, each having a length of 18 metres, thereby also producing
jointed pipe sections having a length of about 36 metres. The standard length of single length pipe
section used in the field of off-shore pipelaying has typically been 12 metres. On-shore pipelaying
operations areABHaaREEsingly using single pipe length sections having a lehgtrofii8mmetres and as
such, such pipe sections are now readily available from certain pipe suppliers. There now follows a
description of the use of the vessel 10 in the first mode operation, using 3.3 pipe sections, with 15
reference to Figures 2a to 2d, 3a, 4a and 4b of the drawings. The following description refers to
one side of the vessel 10. It will be appreciated thrat4fecause the configuration of the pipe
prefabrication equipment is generally symmetrical, the operations conducted on the other side are
substantially the 20 same. With reference to Figures 2a and 3a, a single Iengﬁh pipe section

(hereinaftef TBfEHedP i Sis S OIS kT roft fHe Fearivea Hotd £2a (afthBlGR The Baf @Buld equally
be taken from the fronthptd)splacedron thenelevaterinithe dold; tandithen Blaxfate(dsﬁmglﬁést
intermedia n k 14a, where, 2 lling is conduct r is ab ut 12m long.
The level osfe?ﬁe ﬁs |% e%rr%étg atleogr%fabr?gatllqngqgg\é%§ : féL al SO% trjzla ?egd a beve ﬁa’pla?%\le xe@’é
bevelling p‘Faﬁ‘F@?élﬁésﬁoﬁédmt%WEE@VeWW@fa%r%@ﬁﬁé deRRIAL O safd Betelifg plane,

there is a mﬂiw@ngé@@mmwngdmmym adepgt okabeudl30m=30 agdvhish extenrds from just in
front of the b%\%{jﬁe“\%% ag 0 behrlg ltlrétigterncdlenlivee SIJPte26sbe S‘S:?o@guhaga% thereby WO
2008/107185 §1788°< 3" 7 & B35
length of about 36 metres. The standard length of single length
pipe section used in the field of off-shore pipelaying has
typically been 12 metres. On-shore pipelaying operations are
16 increasingly using singie pipe length sections having a length of
18 metres and as such, such pipe sections are now readily
available from certain pipe suppliers.
There now foliows a description of the use of the vessel 10
in the first mode operétion, using 3J pipe sectiocons, with
15 reference to Figures 2a to 2d, 3a, 4a and 4b of the drawings.
The following description refers to one side of the vessel
10. It will be appreciated that because the configuration of the
pipe prefabrication eguipment is generally symmetrical, the
operations conducted on the other side are substantially the
20  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 heold, and then
elevated to a first intermediate prefabricating deck l4a, where
25 bevelling is conducted. Each bar is about 12m long. The level
of the first intermediate prefabricating deck 1l4a 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 & length of about 80m
30 and which extends from just in front of the bow delivery slot 26a

to behind the stern delivery slot 26b (see Figure 3a), thereby



allowing the elevator associated with any slot to deliver bars to the conveying line on the bevelling
plane. Figure 2a shows a section of the vessel which includes the stern slots, and also shows a pipe
section ha being conveyed along the conveying line 5(the outermost pipe section shown in Figure 2a).
At each end withesgotieying line there is located a bevelling station, on th€tER#iGgIep pléthe. Thus, as
shown in Figure 3a, the vessel includes a stern bevelling area 32 and a bow bevelling area 34. The
stern bevelling area 32 is used (see Figures 2a and 3a) to 10 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. (Thus, in the 3J mode the bowbé¥elting area 34 has twice as many bevelling
stations and personnel as compared with the stern bevelling area.) The 15 bevelled bars are moved in
the transverse direction (across the width of the vessel) by means of transverse conveyors. It will be

appreciatedithat il dd 8t b siidiPFansiitsd Tordeyb i e iontying Bipessecivhsfom drfe pipe
processing gtatiosiedhenext in she trabswetsevdilactian dhere-are alsowanveying2@<osridors on the

vessel for conveyindipes In {ne longitydingl direetion (. glong.he lengih.of the, yessel), These
Iongitudinasi conveyors include not only the conveying lines, mentioned a ove, positioned at the sides
of the vessEITUECENVayifig Hetieen the 316S 87 RAMISY atehtrlt goRl8yiRgHiFRY25 @k the middle

of theyessglhe ohwer¥BES 0f Develingarerefiaciad byntheibevelling stations, samelynd"dype - fit for
welding GNAW - and "B" type.- fit for submerged arc welding. In the case of a 35 pipe section, three
bevelled baf¥afEBrGid8d havitty 6&\%1%& &n |%8E§1ﬁﬁjina't;%ef% rg]“()lf)n Sh AE5AP ﬂ.’e.%nbé%%ﬁaving a

first A-bevekenrd dihdoa séeord B-Bevel.ernd), aiBBibar(i.&iwithsboth endssbeing sWO
2008”07lﬁ%ggﬂlgf%g@yggﬁ7§§ﬁéﬂiing area 32 and a bow bevelling area 34.

The stern bevelling area 32 is used (see Figures Za and 3a) to

10 bevel the ends of & single bar. The bow bevelling area 34 is
used (see Figures 2¢ and 3a) to bevel, in parallel, the ends of
two bars with two bevelling stations. {(Thus, in the 3J mode the
bow bevelling area 34 has twice as many bevelling stations and
perscnnel as compared with the stern bevelling area.) The

1% Dbevelled bars are moved in the transverse direction {across the
width of the vessel) by means of transverse conveyors. It will
be appreciated that in addition to such transverse conveyors for
conveying pipe sections from one pipe processing station to the
next in the transverse direction, there are also conveying

20 corridors on the vessel for conveying pipes in the longitudinal
direction {i.e. along the length of the vessel). These
longitudinal conveyors incliude 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

25  down the middle of the vessel.

Twe types of bevelling are effected by the bevelling

stations, namely: “AY” type - fit for welding GMAW - and “B" type
— fit for submerged arc welding. In the case of a 3J pipe
section, three bevelled bars are provided having bevelled endings

30 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



provided with a B-bevel) and a BA bar. Thus, the triple joint is formed by means of submerged arc
welding together two pairs of B-bevelled bar endings, thereby forming a 33 pipe section having the
bevel configuration AB+BB+BA so that the joined bar-ends of 5 the 33 pipe section are of the same
typology (B-Bj@ar#the’ésireme faces of the realized 33 pipe are fit for thePGINARAWSIIITE used in the
firing line (forming an A-A joint between two 3-3 pipe sections). In this embodiment, the bow bevelling
area 34 produces BB and BA bars, whereas the stern bevelling area 32 10 produces AB bars.

From the bevelling stations, the bars are lowered from, the level of the intermediate prefabricating deck
14a to the level of the main prefabricating deck 14, as can be seen in Figures 2a and 2c. On the main
prefabricating deck 14 there is placed the 33 15 prefabricating system, again being configured in two

symmetricahand independently eperable pagsfoge0n Haer%tar%%rg,si%@n@g%&%th - g%ﬁéhew”
rt

side). The s}arboacrid 33 prefabricating system may be fed by either the starboard or p eve;hlng
stations, by M&ARs of th&"caRitaPand e isHuftutHfal Eore gt ST eER7IOrs WPhe pbFe3g L B-
prefabricatiig sydteent nhey: simnifeirhube feddyeeithet dbe starboard op pest bevelling statiensg Thus, the
two parts of, fapricati e rate, if desired, with a single conveying line.on one
side of the \iﬁ;@séi% V?/%w r%?gg%%%ﬁ%%éﬁsggﬁa% %% Sroefg r?%at?nhgesﬂs é:r{ﬁ%§s% rs“h%%%s inOEigures da
and 4b”thef'Sretvé bitse BREAEInG Afe&E 38140 salsterhpipe procdssig (welllinglearea 38 and a
bow pipe precessing (Bawelding angpasianelding) arep4Q: The.sterr piRe-processing,area 38

includes thr&@":L W, Iqlin submerged arc welding) stations, 36a to 36¢ which assemble in parallel the
BB 30 and BA %%’rs%ro%%éeé%@k%ge gc'}v%lbne?/e ﬁ]%gst i3h" 48 Y&t A BBABATGIN F BBRINEH N

these weldiAgSt&téies fSinghs WO 2008107 188PCTERR008/081788 bevelling area
34 produces BB and BA bars, whereas the stern bevelling area 32
10  produces AB bars.

From the bevelling stations, the bars are lowered from the
level of the intermediate prefabricating deck 14a to the level of
the main prefabricating deck 14, as can be seen in Figures 2a and
2c. On the main prefabricating deck 14 there is placed the 37

15 prefabricating system, again being configured in two symmetrical
and independently operable parts (one on the starboard side and
the other on the 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

20 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

25 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 36¢ which assemble in parallel the BB

30 and BA bars produced by the bow bevelling station; as result a

BB+BA Jjoint is obtained. 1In these welding stations the single



- 32 - bars, conveyed from the bow bevelling station 34, are first lined up so that a preliminary external
weld can be laid down (first station 36a); then moved to a second station 36b where the internal weld
is effected; and then moved to the third station 5 36¢, where the external weld is completed. The
conveying frovd omsdlding station 36 to another takes place through trarslatikriokiwe7gépe across
the deck in the transverse direction with means conventionally used in the art, such as for example
chain conveyors. 10The 23 bar is then further translated to a fourth welding station 36d (a 33 welding
station) in the stern pipe processing area 38. At the same time a further AB single bar is conveyed
from the stern bevelling station 32 to the fourth weldiigstation 36d positioned (with a lining-up clamp)
relative to the 23 bar, 15 and then welded thereto to form a partial external weld at the AB + BE double

joint, thereby creating a partially completed 33 pipe section having a AB+BB+BA triple joint
configuratiBA = PhisToUTRREIdTGBtdtivh 56¢ LRI By 35th-GrIdiAg stdtfort 368 “whit?eR placed
just below the senveyingdine-dhiefiftz 20 welding:stativai3be-efieets the iatesaaiwveltienthe AB + BE
double joint, the.aothe + joint having been completed, by the third station 36¢. The partially
completedi’ﬁ|E'T'J‘Itelj%?ntgl'sfg3 ?ﬁe’n?(ﬁr%}tumd?ﬁraelﬁygégn\?eyse%ccﬁtg of 1 t%éé)ésjtgpn%ig% B\arrl%%@gs?ﬁcaearea 38 to the
bow pipe pkBEEssiAg areaAoiwiththe stamboard 25HGHVaYeT 8¢stem B3e(sekiFigurtdhion  The bow

pipe processing arsa-40 intludes arsixth welding station36f(as33 welding statign ngeeFRigure 4b), at
which the external weld of the AB + ?E doubleé'oint is %omgleted, theregggroducin a fully-welded 33
joint. Afterards’ $he 181t 736 1hstated oA first pair Sr SostRvaldh g &atsrs aif’l%%’fbse]ca Snsverse

position 42afaciossithevesseb (secRigutedb) for noe transverse direction with

means conventionally used in the art, such as for example chain
CONVeyors.

10 The 2J bar is then further transliated to a fourth welding
station 36d (a 3J welding station) in the stern pipe processing
area 38. At the same time a further AB single bar is conveyed
from the stern bevelling station 32 to the fourth welding station
36d positioned (with & lining-up clamp) relative to the 2J bar,

15 and then welded thereto to form a partial external weld at the AB
+ BB double joint, thereby creating a partially completed 3J pipe
section having a AB+BRBR+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

20 welding station 3te 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 Jjoint is
then longitudinally conveyed out of the stern pipe processing
area 38 to the bow pipe processing area 40 with the starboard

25 conveyor system 33 (see Figure 3a).

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

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

transverse position 42a across the vessel (see Figure 4b) for non



WO 2008/107185PC T/EP2008/00 788 - 33 - destructive tests (NDT) on the welding, there being one
station for each joint to be tested. If the NDT performed indicates that the joint is not acceptable, then
the 3J pipe section is rejected, typically being longitudinally extracted toward stern 5(below the bow
bevelling statiom 284y orotherwise removed. The bow pipe processing area40/petdisiamatiysincludes a
further three pairs of post-welding stations (six in total), the pairs being arranged at three respective
transverse positions 42b, 42c and 42d, across the vessel. These two subsequent stations (at 10
locations 42b to 42d) are provided to restore the pipe coating in the region of the joints (field joint
coating and filling or FJC stations), there being thre8 ¥JC stations per joint. Certain operations are
therefore performed simultaneously on the two joints in the 3J pipe string. In particular, in this
embodiment 15 NOT is performed on two welds of the same pipe string simultaneously and FJC
operations§ <Sitay Herfotiied STt oty Tk e fOlEE6siREAS forPsst i@l processing
of the pipessiting e useddo perfae esetNBT operatine andthsee FIGEacluding-filliag) eperations

on each oft%oethe &ngo.ints of the 3J %i %ﬁtgngth@ﬁodgge tQS FJC gros%%sic?jfi]s completed by the last
0

pair of FJC Stations 4 i%rg%%ri%%ﬁg € 3J pipe section s pc:(L)I?janete. Cénséspipe section

(typically cafid@ a-Fripe-Sitiig3 hhy Prirgh beagbhudsns e 83 pipe seaticivisathénsdorveyed

toward; 25 hgw:to.a bew dynamis,elorage asea ddewhich isused as the suppbref33 pipergections for
feeding of the firing line 20, where the%ige sections are welded to the end of the pipeline being laid by

the vessel 10" ThiS ByRAMCEfbtAge ATER 42 isFoq 1t bAPaIte by BSth e 3 £ pratabhicding &5 stems
(both port and starbbapd)s300t ths vgssdla Therared stk isialsbaiset)as aharea imwhieh tgrperform

\Nekﬁngre@?@@ﬁdﬁgﬂggogﬁféQegggﬁgyt%séﬂQ%ansverse pecsitions 42b, 42c and
42d, across the vessel. These two subseguent stations {at
10 locations 42b to 42d) are provided to restore the pipe cocating in
the region of the joints (field joint ccating and filliling or FJC
stations), there being three FJC stations per joinit. Certain
operations are therefore performed simultaneously on the two
joints in the 3J pipe string. In particular, in this embodiment
15 NDT is performed on two welds of the same pipe string
simultaneously and ¥JC operations are similarly performed
simultaneously. Thus, the four positions for post-welding
processing of the pipe string are used toc perform one NDT
operation and three FJC {including filling) operations on each of
20 the two joints of the 3J pipe string.
Once the FJC process is completed by the last pailr 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
25 Dbow 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 i0. This dynamic storage area 44 is fed in parallel
by both the 3J prefabricating systems ({both port and starboard)
3¢ of the vessel. The area 44 is also used as an area in which to

perform welding repairing coperaticns, if necessary. 3J pipe



WO 2008/107185PCT/EP2008/001788 - 34 - sections are fed from the storage area 44 to the main
deck 18 via dedicated elevators (not shown in Figure 4b) through dedicated slots (also not shown in
Figure 4b). The process described above is summarised schematically by 5 Figure 4c, which shows
the bevelling@brrombeustied pipe sections 50, 52 in bevelling areas 32, 34¢q/pracuged-aevelled bars
of the A-B, B-B, and B-A configuration. First, two bevelled bars 54 (bevelled with B-B and B-A bevels)
are conveyed from the bow bevelling area 34 to the first pipe processing area 38, at a 10 region near
to the midline, M, of the vessel. The two bevelled bars are welded together as they progress towards
the starboard edge of the vessel (downwards in Figire 4c) to form a 2J pipe joint 56 (having a BB +
BA configuration). At the starboard edge, the first pipe processing area 38 is fed with a bevelled A- 15
B bar from the stern side (by the stern bevelling area 32), which is then part-welded to the 2-J pipe
section 56 16 ot partially Sreld&8™8-J Pipes $6aFsHE 58 I Fhe Phrfigllytlvelderi3-Jisipl settivhabs is

then conveyedl; tawadisthevhew: 1o thecseconslpiperprocgssing areadl-at.anegion:atstarboard edge
of the 20 vess . A(s Tseopiggtseschﬁg%s conyeyed back towards the midline M of the vessel, the weld
joint between the 23 pipe section and the ABBéVel ed bar is completed and various NDT and FJC
operations are cAndudtEe Cheseldy produeiny abfinishéd 3sbpipersectibns60.amhicixis copveyed

towards the haw-awhere (e pipe-25section.mayBe siofed n the storageiarea 44, As mentioned
above, the vessel may also be used to produce

sections 50, 52 in bevelling areas 32, 34 to produced bevelled
bars of the A-B, B-B, and B~A configuration. First, two bevelled
bars 54 (bevelled with B-B and B-A bevels) are conveyed from the
bow bevelling area 34 to the first pipe processing area 38, at a

10 region near to the midline, M, of the vessel. The two bevelled
bars are welded together as they progress towards the starboard
edge of the vessel (downwards in Figure 4c) to form a 2J pipe
joint 56 (having a BB + BA configuration). At the starboard
edge, the first pipe processing area 38 is fed with a bevelled A-

15 B bar from the stern side (by the stern bevelling area 32), which
is then part-welded to the 2-J pipe section 56 to form a
partially welded 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

20 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

25 section may be stored in the storage area 44,

As mentioned above, the vessel may also be used to produce
cdouble 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

30 modes of operation will now be described with reference to

Figures 4d and 4e. Single length bars having a length of 18m are



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 30
modes of operation will now be described with reference to Figures 4d and 4e. Single length bars
having a lengti® ofB8aTmre WO 2008/107185PCT/EP2008/001788 - 35 - taadae@ata one of the outer
conveying lines (for example the starboard conveying line). From here the bars are taken only to the
bow bevelling area 34, where, in parallel, two bars are prepared in conformity with the AB and BA
bevel configuration. 5 The stern bevelling area need not be operational. The bevelled bars are then
conveyed towards stern to the first pipe section proégssing area 38, for welding together at three
consecutive welding stations, 36b, 36¢, 36d (corresponding to the second to fourth welding stations
mentioned above in the triple joint 10 prefabrication method). The first and fifth welding stations 36a
and 36e (shBfrfmh Bigtire 235 nebd ™t KR G&&d FSroVRIED # thisfiddeieroseiiohe ThESirst station
36a’ in thissmaedeweiaperation 3. tged merely assoriiransitstatientathe first welding siation 86b
lines-up the,bars with a |Infitj{% clam(% and, 15 V?ﬁgges a.partlalreé‘tgéqal weld. The second welding

) OW_ Dev, . -
station 36¢ perforr‘ﬁrs an intérnar weld. The fhir WeFdlné station cbmr‘i‘igtebsaf%sé &xtérnal weld. The

fully weldeB5ipe settibh i HIP EBmley et td tHeBoRRoad taRait Beatioh (tha Sixth seélilivwy- station in

the 3Jgnode,andnotshewnsim kigyre e inthesseaeand 204iRe Proeessing arga 40-(seeifigure 4e).
The 2J pipe section is then conveyed towards the mid-line of the vessel via an NDT testing station 42a'’

(equivalenPf5 5na oF the PairFSIND T tatiohe L&A T T8 35MElE) &hd Hhred BSCSREfior22b to 42d
(equivalenttoone ofthreerefthetsix FIC smtiohsdn the 825 mode; lorde onercfeachipair of stations

being needgd if: the 24 mads). It wilhbe apprecigigd that, jn the 21 made of gperation, fhe number of
the active working stations may be lower. However, in both modes %%’ in both 2J and 3J pipe section

prefabricatféi) <o BT IhE Santé 4B ERTANPREMEBRTR ddmésd Statiohe aieid¥ed, thereby
enabling thereesseliliktaibe eastljiod) . The first and fifth welding stations 36a

and 36e (shown in Figure 4a) need not be used /provided in this
mode of operation. The first station 36a’ in this mode of
operation is used merely as a “transit station”. The first
welding station 36b lines-up the bars with & line-up clamp and

15 applies a partial external weld. The second welding station 36c
performs an internal weld. The 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

20 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’ {eguivalent to one of the pair of NDT
stations used in the 3J mode) and three FJIC station 42b* to 424'
{equivalent to one of three of the six FJC stations in the 3J

25 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 33 pipe section
prefabrication} some of the same equipment and some of the same

30 stations are used, thereby enabling the vessel 10 to be easily



WO 2008/107185PCT/EP2008/001788 -- 36 - set up to operate in either the first (3J) mode or in the
second (2J) mode. As described above, the vessel 10 may readily be configured to operate in
either a 2J mode (prefabricating 36m pipe sections 5 from two 18m bars) or a 3J mode (prefabricating
36m pipe sedtionsfromihree 12m bars). In either case, the bars are typicedly/delivesed7ss the vessel in
bulk by smaller vessels and loaded onto the vessel 10 by means of the cranes 24 and subsequently
stored in the storage plane (the lowermost deck level on the 10 vessel 10). The storage area(s)
provided for storing the bars are flexible in that either 12m or 18m bars may be stored in the storage
area. Figure 5 show the vessel's storage area 12: Uiflike conventional vessels, where such storage
areas are typically highly compartmentalised being about 13m in length, 15 thereby restricting the size

of pipes able to be efficiently stored therein, the storage area 12 of the present vessel is blgger and
has more Gffén $Bacé. ‘?ﬁ%%‘i‘&%g’e“ar‘“ehti‘??s dRfdddrst (39) mode or in the second
{2J) mode.

As described above, the vessel 10 may readily be configured
to operate in either a 2J mode (prefabricating 36m pipe sections
5 from two 1Bm bars) or a 3J mode (prefabricating 36m pipe sections
from three 12m bars). In either case, the bars are typically
delivered to the vessel in bulk by smaller vessels and loaded
onte the vessel 10 by means of the cranes 24 and subsequently
stored in the storage plane (the lowermost deck level on the

10 vwessel 10}. The storage area(s) provided for storing the bars
are flexible in that either 12m or 18m bars may be stored in the
storage area. Figure 5 show the vessel’s storage area 12.

Unlike conventional vessels, where such steorage areas are
typically highly compartmentalised being about 13m in length,

15 thereby restricting the size of pipes able to be efficiently
stored therein, the storage area 12 of the present vessel is
bigger and has more open space. The storage area 12 is divided
inte four separate storage bays, each bay having a length of
about 38m, a width of about 22m and a height of about 16m, there

20 being two bow bays 12b (one port-side and one starboard-side) and
two stern bays 1Za (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

25 freely in between stored pipe stacks. As a result of each
storage bay having a length of over 36m, it is pcssible 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 18Bm long bars
(as shown in the kbow bay 12b in Figure 5). Whilst Figures 1 and

30 5 shew the vessel 10 storing both 12m bars and 18m bars

simultaneously, it will be appreciated that the vessel 10 will



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 20 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/ponsand starboard bays. The storage bays may be separatEdd®omeach other
lengthwise to allow lifting equipment and personnel to move 25 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 30 5 show the vessel 10
storing both 12m bars and 18m bars simultaneously, it will be appreciated that the vessel 10 will WO
2008/107185PCT/EP2008/001788 - 37 - typically be operated in either the 2J mode or the 3J mode at
any given it <2l A% RBnfiBRea Hdven tiverb e fbif transidfecess Higas prévitihacédss to the

storage baysyeach ageess area being in 5 the form of a slot 26 associated with a respective storage

bay. Pipe sections may he transferred by I%n itudinal conyeyors at the longitudinal edges of the main
deck between th?%o%vgg%é%rﬁgé gl%?s‘fe\)/\’/hetﬁ%? on‘the po?fu gr gﬁ%?asrg%gr(% &ic e%%i%gsg Eirr?ay be also
transferredPip vHfEMCOMRESARG Micaris \@ok examdte by iReans D cforresef teccrapes i én board the

vessek or by neansnotehainaenveyers e8dhe dack) in adransvesse direction asrass-thesdeck. Pipe
sections may therefore be transferred from a Ionlgﬁjg%dinal edge, of the deck to the midline of the deck.

From there, & Bipe Sactidh & b€ frahb e e lowar dd b i 57 StEP By e SHiRBSLS Eehftsl
conveying linegandibimmay déomoved trarsvesdely deyalin SEus; gipes eahde deliveredfrom any

storage bay, Yiats [gapsrtive aFcess siaf-to Be Ripcessed.sither an she sapig side of fhgvessel as

the storage bay or if necessary on the opposite side. Such flexibility may be used to increase
productivit§ o7 2BF&hBIE B diSwG Sim GREHEOUS B aBRA 8f thee ST BRET FHintRY Fipe
prefabricatich.drar ex@ample, pipesecti@ansmayche detieredetoskoth port slots,dherelyr hingering

Uangéninéggveyors on the deck) in a transverse direction across the deck.
Pipe sections may therefore be transferred from a longitudinal
edge of the deck te the midline of the deck. From there, a pipe
section may be transferred towards bow or stern by means of the

15 central conveyving line, and/or may be moved transversely again.
Thus, pipes can be delivered from any storage bay, 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

20 example by alliowing simultanecus lcoading 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.

25 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
30 i1llustrated with reference to particular embodiments, it will be

appreciated by those of ordinary skill in the art that the



conventional manner (i.e. from the port pipe storage bay), of pipe sections to the pipe processing
station on the port side. 25 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 sedctiGrisdsanittie starboard slots and starboard storage bays. Wikitstitimq@ragesy invention
has been described and 30 illustrated with reference to particular embodiments, it will be appreciated
by those of ordinary skill in the art that the WO 2008/107185PCT/EP2008/001788 - 38 - invention
lends itself to many different variations not specifically illustrated herein. By way of example, the bow
bevelling area may, in the 3J mode of operation, efféét bevelling of only the bar having the BA bevel
configuration, the stern 5 bevelling station providing two bevelled bars having the AB and BB
configuration. The bevelling of the bars may of course be effected in further ways utilising one or both
of the bow?dHtFsferAbelRlify dlexs! Thechaamihg'sthtionehay belarranged tpbperate on a ramp 10

or a structe=with iarge: steps slepingdowm freg the bgvelljng plane faihe prefahrcatiqn deck. As a
further alt rnatl\fT the bevelllr;xgﬁstatlons Jnay ge d|re tIy on the prefabricati gfdeck there belng no
efa

intermediate pr abrication de operation, ect ‘bevelling
of only the bar having tThe BA bevel configuration, the stern

5  bevelling staticn providing two bevelled bars having the AB and
BB configuration. The bevelling of the bars may of course be
effected in further ways utilising one or both of the bow and
stern bevelling areas.

The bevelling stations may be arranged to operate on a ramp
10 or a structure with large steps sloping down from the bevelling
plane to the prefabrication deck. As a further alternative, the
bevelling stations may lie directly on the prefabricating deck,
there being no intermediate prefabrication deck.
Rather than completing the FJC operations on the
15 prefabricating deck (i.e. on the same deck as the prefabricating
welding operations), the FJC operations may instead take place on
the main deck, and/or on the same level as the firing line.
When the prefabricated pipe sections {in either the 2J mede
or the 3J mode of operaticn) are completed, they may be stored,
20 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
25 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, obviocus or foreseeable eguivalents,
30 then such equivalents are herein incorporated as if individually

set forth. Reference should be made to the claims for



Rather than completing the FJC operations on the 15 prefabricating deck (i.e. on the same deck as the
prefabricating welding operations), the FJC operations may instead take place on 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 B3BBG Speration) are completed, they may be stored, 20rfor/exzngple: dygnamically
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 25 conveying means, for example chain
conveyors, motorised rollers and/or elevators, used8 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, 30 then such equivalents are herein incorporated as
if individuall§ ‘St Torth "RefdtEnteé ShotitPBE Mad&iG the 8BRS foRWkerion, which should
2008/107 185 P& HER2008/801 288 = 3%ndetgsmining the siuehseeps okthenpresent invention, which
should be construed so as to. ass,any such equiyalents. It will also be.appreciated by the
reader thatg%%gégr% 58e{as?t%rlégs@c%%ifn\%ﬁtiorneﬁ\%%rlé%aegc%gg%%rpsre?gra ?gea%%%tgégous, 5
convenienEBRtHE ik Bi®BptibA&Al & dBSTSUHNE thet Scope b P rlepefivlent elasmss .

5 convenient or the like are optional and do not limit the scope of

the independent claims.



WO 2008/107185PCT/EP2008/001788 - 40 - Claims 1. A method of laying pipeline from a vessel,
wherein the 5 method comprises the following steps: a) providing a vessel having a deck on which
there are arranged a multiplicity of pipe processing stations across the width of the vessel, the pipe
processing staetiangdefising at least one pipe processing area, 10b) simultgneaushs apetating the pipe
processing stations in a first mode of operation to form a multiplicity of jointed pipe sections extending
longitudinally along the length of the vessel, each jointed pipe section being formed by joining together
a number, Xi, of single-length 15pipe sections each having a length Li, and c) operating the pipe
processing stations in a second mode of operation kay ferming a multiplicity of jointed pipe sections,
each jointed pipe section being formed by joining together a number, X|, of single-length pipe
20sections each having a length Li, wherein Xi > Xj >1, Li < Li, and

Claims

1. A method of laying pipeline from & vessel, wherein the
5 method comprises the following steps:

a) providing a vessel having a deck on which there are
arranged a multiplicity of pipe procgessing stations
across the width of the vessel, the pipe processing
stations defining at least one pipe processing area,

10 b) simultaneously operating the pipe processing stations in
a first mode cof operation te form a multiplicity of
jeinted pipe sections extending longitudinally along the
length of the vessel, each Jjointed pipe section being
fermed by joining together a number, X;, of single-length

15 pipe sections each having a length L:i, 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

20 sections each having a length Ls,

wherein

Xi > Xy >1,

L; < Ly, and

at least a plurality of the pipe processing stations perform

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

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

modes of operation are performed at different times,

30 3. A method according to c<laim 1 or c¢laim 2, wherein ¥; = 3 and



at least a plurality of the pipe processing stations perform 25 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. 4. A method according to any preceding claim, wherein
5m < Li<L. 5. A method according to claim 4, wherein Iqg > 10m and Li > 15m. 6. A method
according to any preceding claim, wherein the product XL i is substantially equal to the product Xj1,1
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 locatign.in both the first and second modes of
operation - 42- S.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.. A method according to any preceding claim, wherein 5m < Ly <
Ly.
5. A method according to claim 4, wherein L; > 10m and Ly >
15m.
6. A method according to any preceding claim, wherein the

product X;L: is substantially eqgual to the product XKLy

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



- 43- 9. A method according to any preceding claim, wherein 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, is greater than three. 10. A method according to any preceding claim, wherein 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, is less than six. 11. A method according to any
preceding claim, wherein the method includes simultaneously using more than 16 pipe processing
stations on the vessel to prefabricate jointed pipe segtians. 12. A method according to any preceding
claim, wherein the vessel has a width of between 35m to 45m. 13. A method according to any
preceding claim, wherein the vessel has a length of greater than 250m. 14. A method according to
any precetling claimswheteindhe vessel is @ monopul vesselg 151 A method agcerdingto any
precedingJ%IgiSrg,lw:kngrgin @% piaote ections_lmhave a diameter of greater than Im. - 44- 16, A pipelaying
vessel comprising a deck having at feast ond pipe procelsing ateabomprising & miftiplicit? 8FPipe
processinggstatibns. arranged arrossotheowidtls bfitheovesset ahd-astanget-to1preeass pipe; sections in
parallel with the pipg. sections extending longitudinally along the length of the vessel, wherein said
multiplicity of pipe processing stations are capable of performing at least two modes of operation
including a first mode of operation in which at least a plurality of the pipe processing stations
arranged across the width of the vessel are capable of forming jointed pipe sections, each jointed pipe
section being formed from a number, Xi, of single-length pipe sections each having a length Li, 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 capable of forming 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>1andLi<L. -45-17. A pipe laying vessel according to claim 16, wherein Xi- 3 and Xj - 2.

9. A method according to any preceding claim, wherein 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, is greater than three.

10. A method according to any preceding claim, wherein 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, is less than six.

11. A methed according to any preceding claim, wherein the
method includes simultaneously using more than 16 pipe processing

stations on the vessel to prefabricate jointed pipe sections.

12. A method according te any preceding claim, wherein the

vessel has a width ¢f between 35m to 45m.

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

vessel has a length of greater than 250m.

L4. A method according to any preceding claim, wherein the

vessel is a monohull wvessel.

15. A method according to any preceding claim, wherein the nipe

sections have a diameter of greater than im.



lé. 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 sections
extending longitudinally aleong the length of the vessel, wherein

said multiplicity of pipe processing stations are capable of
performing at least two modes of operation including

a first mode of operation in which at least a plurality of
the pipe processing stations arranged across the width of rhe
vessel are capable of forming jointed pipe sections, each Jointed
pipe section being formed from a number, X., of single-length
pipe sections each having & length L;, and

& 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 capable of
forming jointed pipe sections, each jointed pipe section being
formed from a number, X;, of single-length pipe sections each
having a length Ly, and wherein

Xi > Xy »1 and L; < Ls.



17. A pipe laying vessel according to claim 16, wherein X; = 3

and Xj = 7.



