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APPARAT R _NEAR VERTICAL LAYIN F PIP

The invention is generally related to the laying of
pipeline and particularly to the near vertical laying of

5 pipeline offshore such as in deep water.
The laying of offshore pipelines has been done for
many years utilizing the technique referred to as S-lay.
In the S-lay technique, joints of pipe are added to the
pipeline in a horizontal position on the deck of a lay

10 Dbarge. The pipeline then curves over the stern of the
barge, angles down toward the seabed, curves back to
horizontal and lays on the seabed. The profile of‘the
pipeline from the lay barge to the seabed is in the form of
a long "S", which leads to the name of S-lay.

15 Although S-lay has been the method of choice for
virtually all pipeline installed to date, there are
physical limitations on the use of this technique. Chief
among these is water depth. As the water depth increases,
the ability to move the vessel on anchors becomes more and

20 more difficult and the horizontal component of the pipe
tension becomes greater and greater. The offshore pipeline
industry has been aware of this problem for years and has
as a solution, accepted the concept of near vertical lay,
called J-lay, as the system of choice for deep water pipe

25 laying. It should be understood that the definition of
aeep water, when referring to the use of J-lay, is a direct
function of pipe diameter. This relationship is a result
of the minimum water depth required for pipe of a certain
diameter to achieve the proper flex during the vertical

30 laying operation. There is also a maximum practical depth
for specific pipe diameters. As an example, pipe having a
diameter of 168.3 mm (6.625 inches} requires a minimum

water depth, with no water in the pipe, of 37.8 m (124
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hoisi ng of electrically insulating material provided with a plurality of
contact elenents of electrically conducting nmaterial, each having a con-

5 tact side for nmaking contact to a further connector and a TR BALOT Ben REfIRed
in the formof connecting pins extending outside the housing il
connecting end for nmounting on a printed circuit board, and hgmm ﬂmlﬁ"i
of plastically defornmable polynmer nmaterial provided with part i

extend between the respective connecting pras. 10 El ectrica
connectors provided with a body surrounding the con-

feet). At the opposite end of the scale, pipe having a
diameter of 1.07 m (42 inches) requires a minimum water
‘depth, with no water in the pipe, of 407.5 m (1,337 feet).

Considerable work has been done over the years on the

5 theoretical aspects of the J-lay concept, but very little
work has been done on the actual hardware and equipment
needed for this type of system. Most of the systems
proposed have utilized existing semi-submersible drilling
units. These units, which are capable of being modified

10 for this service, were not built to be used as pipe layers
and cannot be made to be very efficient during pipe laying
operations.

Another problem area in laying pipeline offshore is
the storage, transportation, and transfer of pipe to the

15 lay vessel. In normal operations, the line pipe for the
pipeline is transported to the field in forty feet (12.2 m)
long joints. The transport vessel, which is usually a
small material barge or a special purpose pipe haul boat,
is tied to the side of the lay vessel as the pipe is

20 transferred to the lay vessel. Transfer of the pipe, one
joint at a time, may take several days. The transfer of
pipe from between vessels subject to sea-induced motion is
hazardous to personnel and equipment under good sea
conditions and becomes impossible to do safely under bad

25 conditions.

Applicants are aware of a system that utilizes a ramp
that can be adjusted from horizontal to vertical. It uses
large tensioners to grip the pipe and apply the necessary
amount of tension to the system. This system has never

30 been used for deep water pipeline construction.

Offshore pipe laying systems, those in use (S-lay) and

theoretical proposals (J-lay), have certain things in

common. The systems may or may not use pipe add-ons that
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necting pins as described above are known per se in practiee—ln the
Engl i sh-1anguage specialist literature, such a body is referred to by the

term"wafer". In practice, two types of bod@3§bﬁﬂﬁuﬂdhﬁgmkaﬁ

connecting pins 15 of a connector can be distinguished, ngf '
which essentially sur- round the connecting ends of thelK _H , ,
pi ns and bodi es whi ch extend e

over the,entire connecting si
connector between the connecting -3-

have been multi-jointed outside the system to provide pipe
joint lengths greater than the normal forty foot (12.2 m)
pipe length. Theoretical J-lay systems have proposed joint
lengths of eight feet (24.4 m) or more. A single station
5 is used to accomplish the welding, NDT (non-destructive
testing), and pipe coating of joints. In J-lay, it is
necessary to have a means to transfer the pipe from the
horizontal position on the lay vessel to a near vertical
position on the lay line. It is also necessary to have
10 some means of lowering the pipe as the lay vessel moves
forward. A particular problem in this area has been the
issue of devising an efficient manner of transferring the
load of the pipeline to a holding mechanism so that the
lowering mechanism can then be raised in preparation for
15 receiving the weight of the pipeline after addition of the
next pipe joint. Copending European Patent Application No.
94305071.6 describes an apparatus for near vertical laying
of pipeline that includes a tower on the lay barge that
supports the weight of the flooded pipeline and uses a
20 +travel block and pedestal arrangement that allows for a
ready weight transfer of the pipeline from the travel block
to the pedestal during lowering of the pipeline after a new
pipe joint has been added. A problem with the system as
described is that the major loads of the pipeline are
25 carried through compression in the tower during lowering.
This puts large loads above the vessel deck on a continuous
basis and raises the centre of gravity of the system above
the normal centre of gravity of the vessel.
According to the present invention there is provided
30 apparatus on a vessel for near vertical laying of a
pipeline offshore, the apparatus comprising:
a support base mounted on the vessel;

a framework mounted on said support base and extending
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pi ns. Bodi es of the type first nentioned essentially-have—
the object 20 of preventing deviations in the predeterm ned nutual pitch

spaci ng bet ween the connecting ends, for exanple as amaEeclpsBrrde ed
the latter bendi ng during transportation or assenbly ofigk ' ﬁr,
i order to facilitate the electrical connection of th&Eﬁ g1t

ends in correspon- dingly situated openi ngs and/ or con g pads on
a printed circuit -4-

@

upwardly therefrom;

a pipe joint alignment tower pivotally attached to and
supported by said support base and framework;

a support tower pivotally attached to said support

5 Dbase and extending downwardly from said support base; and

means received in said support tower for receiving and
supporting the weight of the pipeline.

In a preferred embodiment of the invention, the
apparatus lowers the centre of gravity of the system to

10 Dbelow that of the vessel. An alignment tower that extends
aboye the deck of the vessel supports the weight of only
one multijoint of pipe and the internal lineup clamp and
storage and transfer system. The tower that supports the
weight of the flooded pipeline extends below the vessel

15 into the water and replaces the stinger. The travel block
and pedestal used to support and lower the pipeline in the
tower are positioned in the tower. The travel block is
moved in and out of the water along the length of the tower
during operations.

20 In accordance with another aspect of the invention,
the support tower is replaced by a stinger support frame
pivotally attached to the support base, a pedestal attached
to the support frame, the pedestal being operable to
releasably receive and support the weight of the pipeline,

25 a stinger attached to the lower end of the stinger support
frame and extending downwardly therefrom, and a travel
block received in the stinger and movable along the length
of the stinger.

The invention will now be described by way of example

30 with reference to the accompanying drawings, throughout
which like parts are referred to by like references, and in
which:

Fig. 1 is an elevation view of one embodiment cf the
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25% board, which is advantageous, in particular, in connectors_having a

| ar ge nunber of contact elenents and in machi ne assenbly using, fo
assenbly robot. The bodi es OfhistShet e Bom@eplaced

exanpl e, an
type provide,

in addition to the desired positioning of {BBE
ends, also an electrical and mech- 30 anical protection for
€

connecting pins, so that, for exanple, nutual short circ
connecting pins is effectively prevented. -5- Undesirable touching of o
or nore connecting pins can al so be

10

15

20

25

30

invention;

Fig. 2 is a detail view that illustrates the junctures
of the support base, alignment tower, and support tower
shown in Fig. 1;

Fig. 3 is a detail view that illustrates the lower end
of the support tower;

Fig. 4 is a detail view that illustrates the lower end
of the support tower with the travel block near the
pedestal;

Fig. 5 illustrates an alternative embodiment of the
invention;

Fig. 6 illustrates a detail view of the stinger
support framing and upper end of the stinger of the
alternative embodiment:;

Fig. 7 illustrates a detail view of the lower end of
the stinger of the alternative embodiment with the travel
block at the lower end of the stinger.

Referring to Fig. 1, apparatus 10 for near vertical
laying of pipeline is generally comprised of a support base
12, a framework 14, a pipe joint alignment tower 16, a
support tower 18, and means in said support tower 18 for
receiving and supporting the weight of the pipeline 20.

Support base 12 is rigidly attached to a lay vessel
22. In the preferred embodiment, support base 12 is
arranged to pivotally receive both alignment tower 16 and
support tower 18. Support base 12 and apparatus 10 are
illustrated in Fig. 1 and 2 as being positioned amid ship
on lay wvessel 22 at which 1is commonly referred

to as a moon pool. However, it should be
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effectrvely prevented in this way. It will be clear that the bodles of
t he second type have a |arger size than the bodi es of the first—type—35—
descri bed above. The bodies of the second type can al so bﬁsﬁﬁﬁgi

i ntt'oduce the contact elenents into the housing. Wﬂo
guarantee an optimum positioning of the connecting I
advant ageous to keep the bodies during transportation and

t he connectors as close as possible to the ends of the

-6—

understood that apparatus 10 may also be positioned at a side or
the stern of lay vessel 22 to accommodate the specific needs of
the pipe laying operation.

Framework 14 is rigidly attached to support base 12 and

5 extends upwvardly therefrom. Framework 14 provides support to
pipe joint alignment tower 16.

Pipe joint alignment tower 16 is lightly framed as it only
has to support the weight of one joint or multijoint of pipe and
the internal 1lineup clamp and transfer system. Pipe joint

10 alignment tower 16 is a U-shaped frame open on one side along its
length and is designed to support the weight of the pipe joint
during wvelding to the pipeline. As seen in the phantom views in
Fig. 1, pipe joint alignment tower 16 is attached to support base
12 and framework 14 so that it may be selectively positioned at

15 several different angles according to that required during pipe
laying operations. Pipe joint alignment tower 16 is in alignment
with support tower 18.

Support tower 18 is pivotally supported at its upper end in
support base 12 by support framing 24, best seen in Fig. 2. As

20 indicated by the phantom views in Fig. 1, support framing 24
provides for selective pivoting of support tower 18 according to
needs of the pipe laying operations as mentioned above for pipe
joint alignment tower 16. Support tower 18 is designed to be
able to support the weight of the flooded pipeline during pipe

25 laying operations. Means for receiving the weight of the
pipeline is provided in the form of travel block 26 and pedestal

28, seen in Fig. 2-4. Travel block 26 and pedestal 28 are used
THIS ?u”” 28 BFEE ]
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40" cohnecting pins. During nmounting on a printed circuit -beard,—the body
S then pushed upwards al ong the connecting ends, so that it rests on

t he ‘board. The connecting pins are then free to be el Sﬁh@@&k een Replaced
conhected to the respective ternmi nal pads of the printed|/BiHk ; :
The hol ding. gf the body in place between the connecting enddgiiE [§ ﬂw
achieved in practice by giving one or nore of the through openings o

body di nensi ons which are such that the regpective connecting ends fit

in cooperation to support and lower the pipeline after a
pipe joint has been added. Pedestal 28 supports the weight
of the pipeline at a buckle arrestor 30 while a pipe joint
is being added to the pipeline. After addition of the new
5 joint, the travel block is raised to pick up the pipeline
load, the pedestal is opened, and then the travel block 26
is lowered in support tower 18 via winch 32, cable 34, and
crown block 36 and the weight of the pipeline is
transferred to pedestal 28. Travel block 26 is then raised

10 back to the upper end of support tower 18 in preparation
for addition of another pipe joint to the pipeline while
the pedestal supports the pipeline. Although any suitable
equipment may be used to achieve the operations required of
the travel block and pedestal, the travel block and

15 pedestal configuration described in European Patent
Application No. 94305071.6 is preferred for the most
efficient and time saving weight transfer.

The transfer of pipe joints from horizontal on a pipe
ready rack into pipe joint alignment tower 16 is

.20  illustrated as being accomplished by the use of an
alignment boom 38 that is pivotally attached to pipe joint
alignment tower 16. However, it should be understood that
any suitable transfer means such as a strongback may also
be used.

25 In operation, pipe joint alignment tower 16 and
support tower 18 are aligned with each other and set at the
angle required for the pipe laying operations according to
pipe size and water depth. A single pipe joint has the
ends prepared for welding to the ©pipeline and is

30 transferred to a pipe ready rack.
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2 ‘therein with a clanping action. The clanping fixing obtained in this
way . I's generally sufficient both to hold the body in place and to nake
it slidabl e during the assenbly of the connector.
di sadvantage of this nmethod of fixing is the narrowtole%is
requi renents between the through openings of the body andy g
neeting pins of the connector. Wen the body is being fitu=
pins nust be adequately supported to prevent bending or d

Alignment boom 38, or any suitable equipment, receives the pipe

joint from cranes and is then pivoted upwardly as indicated by

the arrow and line in Fig. 1 to transfer the pipe joint to pipe

joint alignment tower 16. Clamps provided in pipe joint

5 alignment tower 16 receive the pipe joint and hold it in place
while it is welded to pipeline 20. The clamps provided in pipe

joint alignment tower 16 are preferably adjustable to allow for
"precise alignment of the pipe joint and pipeline, Work deck 40

is provided for personnel and the necessary equipment to carry

10 out the welding and testing operations. During the addition of
the pipe joint, pedestal 28 supports the pipeline at a buckle
arrestor 30 on the pipeline. An internal line up clamp will
typically be provided at the upper end of pipe joint alignment

tower 16 for 1lowering into the pipe joint to the abutting

15 surfaces of the pipe joint and pipeline. Buckle arrestors are
- provided at selected intervals along the pipeline to prevent
buckling of the pipe during 1laying operations. After the
welding, testing, and coating operations are complete, travel

block 26 takes the locad from pedestal 28 and is lowered in

20 support tower 18 as the lay vessel moves forward. Fig. 3
illustrates a buckle arrestor 30 at pedestal 28 as it supports

the pipeline 20 during welding of the next joint and the raising

of travel block 28 while Fig. 4 illustrates a just completed
transfer between the travel block 26 and pedestal 28 as travel

25 block 26 is beginning to be moved back to the upper end of
support tower 18 in preparation for attachment of another pipe

joint. Travel block 26 is moved to the upper end of support
THIS SHEET HAS BEEN
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sai'd pins during assenbly of the body, that is to say the fitting of the

connecting ends in the through holes with a clanping action. For these-10
reasons, only one or nore.of the through openings is-or—aré designed as a
clanping fit for receiving the shortest connecting end%mmgﬂmgggg&akthébe

situated cl osest to the connecting side of the connector wwﬂﬁ” ot § as
been found that this can provide an adequate hol di ng fort_m' y ve-
J1J

descri bed bodies of the first type. 15 For th ensi ve
scr eeni ng bodi es of the second type nen- =9=tioned, which, to surround an
I denti cal nunber of connecting pins, are consequent |y proportionally
nore heavy than the bodies of the first type, the purely clanping-fit

desi gn of of@wer mérandf uskes ttir cuppospebhagpipetine ateaebytrhyet Aprestor
shortest connecting pins of a connector is in general not 20 adequate.
There is thafdgngernphetivheohomiding.a Bopieguimict @flready posgtéaned in
wei ght, slides off the connecting pins. The clanping-fit desi gn_
pipe joint alignment tower 16 is then welded to pipeline 20 and
the process is repeated. Besides providing for a lower center
5 of gravity, the location of the travel block below the work area
eliminates the need to wait for the travel block to clear the
work area before proceeding with work on attaching the next pipe
joint to the pipeline.
Fig. 5-7 1illustrate an alternate embodiment of the
10 invention. The main difference in the alternate embodiment is
that the large support tower is replaced by a stinger, the
pedestal is moved above the water line, and the travel block
moves along the length of the stinger in and out of the water.
As seen in Fig. 5, the support tower shown in Fig. 1 is replaced
15 by stinger support frame 42 and stinger 44. As best seen in Fig.
6, stinger support frame 42 is also pivotally supported in
support base 12 by support framing 24. Pedestal 46 operates in
a similar fashion as above so0 as to cooperate with travel block
26 for receiving and transferring the weight of the pipeline
20 between the pedestal and travel block. Pedestal 46 is provided
with clamp 48 that moves between an open position where it does
not support the weight of the pipeline and a closed position
where it does support the weight of the pipeline. Fig. 6
illustrates the pedestal clamp and travel block in position for
25 transferring the weight of the pipeline to the travel block. As

described above, travel block 26 is supported and moved by cable

34 across crown block 36. Travel block 26 receives the weight
g SHEET HAS BEEN |




of “a pturality of through openings again entails the above-described
di sadvant age of narrower tol erances and the risk of connecting pins

bendi ng while the body is being fitted and during assenbly ﬁmsﬂhéﬁ Ikﬂt mxd
25 circuit board. The object of the inventioni

to provi de a body for positioning and protecting the con

a connector, in whi ch the danger of undesired renoval of t o y |s
effectively prevented w t hout the disadvantages of cl ose tolerances and
relatively 30 high forces on the connectiT&Piﬂ ns during the fitting of the
body and with the retention of the possibility that the body is able to
slide in the_ direction of the connecti gins for th% gurpose of
mounting the ©f Mith&iPstine F59M FLaBPcFPcRYt CBB5PET ©f the upper end

According to ther ipeti gloLi 5 QI @FhucR18C0EAYELLY a6 RAT cn35oBLLPEne
t he Ba fs

fitting the body over the connecting pins, one or nore o
Travel block 26 is then lowered in stinger 44 as lay vessel

22 moves forward to lower and lay pipeline equal to the
S length of the pipe joint that has been added. Clamp 48 is
then closed to receive a buckle arrestor on the pipeline
and support the weight of the pipeline while another joint
is added and travel block 26 is opened to release the
pipeline and raised back up to the pedestal. As
10 illustrated by the dotted lines indicating a phantom view
of stinger 44, the lower portion of stinger 44 is hinged
such that it may be pivoted upward and locked in an
inoperative stowed position to reduce its water depth and
resistance to movement of lay vessel 22 when pipe laying
15 operations are not being conducted. As described above,
the alternate embodiment is movable within a selected range
of angles to provide the most desirable angle for pipe size
and water depth. The alternate embodiment provides the
additional advantages of the stinger being lighter weight
-20  than the support tower and the travel block being the only
moving part that is submerged in water below the vessel.
The location of the pedestal also keeps it out of the water

and provides for easier maintenance.
Because many differing embodiments may be made within
25 the scope of the inventive concept herein taught and
defined in the claims and because many modifications may be
made in the embodiment herein detailed in accordance with
the description, it is to be understood that the details
herein are to be interpreted as illustrative and not in a

30 limiting sense.
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of "t he body extendi ng between the connecting pins is or are plastically
deformed in such a way that a barrier is produced to prevent the renova

of the body. Because the barrier according to the invention
can be forned by 40 defornming one or nore of the parts of
ext endi ng between the connecting pins can be provi ded Ig“ﬂ”:ﬂﬂﬂ"l"”";""ﬂ
body, there is essen- tially no need for clanping-f t*hr Gugh openi n@s.
Sai d openi ngs can consequent |y be quitelbdequately dlnen5|oned W t hin
t he tol erance range of the connecting ends of the conngg} &eet BBt Meplaced
body. It will be clear 45 that such relatively anple dlnens
beneficial effect on the force neededldB“S it the body, J E&BNB]NL“L
therefore | ower than if clanping- fit openings are use
barrier extends in the space between

1. Apparatus on a vessel for near vertical laying of a

pipeline offshore, the apparatus comprising:
5 a support base (12) mounted on thé vessel (22);

a framework (14) mounted on said support base (12) and
extending upwardly therefrom;

a pipe joint alignment tower (16) pivotally attached
to and supported by said support base (12) and framework

10 (14);

a support tower (18) pivotally attached +to said
support base (12) and extending downwardly from said
support base (12); and

means (26,28) received in said support tower (12) for

15 receiving and supporting the weight of the pipeline (20).

2. Apparatus according to claim 1, comprising means (38)
for transferring a pipe joint from the wvessel (22) into
said alignment tower (16).
20
3. Apparatus according to claim 1 or claim 2, wherein
said means for receiving and supporting the weight of the
pipeline comprises:
a travel block (26) arranged to be movable along the
25 length of said support tower (18); and
a pedestal (28) at the lower end of said support tower
(18) for receiving and supporting the weight of the

pipeline (20) from said travel block (26).

30 4. Apparatus on a vessel for near vertical laying of a

pipeline offshore, the apparatus comprising:

.
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3" ‘the connecting pins situated at a predeterm ned pitch distance from

one anot her, the requirenent of naking the body slidable can easily be
ful filled. I'n an enbodi nent of the conn_ecthm nﬂgﬂ he
invention in 5 which the contact el enents are arranged mﬁwm
and, when viewed in the nounted state of the connector on a pfinted

circuit board,
-12~

a support base (12) mounted on the vessel (22);

a framework (14) mounted on said support base (12) and
extending upwardly therefrom;

a pipe joint alignment tower (16) pivotally attached

5 to and supported by said support base (12) and framework
(14);

a stinger support frame (42) pivotally attached to
said support base (12);

a pedestal (46) attached to said support frame (42),

10 said pedestal (46) being operable to releasably receive and
support the weight of the pipeline (20);

a stinger (44) attached to the lower end of said
stinger support frame (42) and extending downwardly
therefrom; and

15 a travel block (26) received in said stinger (44) so
as to be movable along the length of said stinger (44),
said travel block (26) being operable to releasably receive
and support the weight of the pipeline (20) in cooperation

with said pedestal (46).

20
5. Apparatus according to claim 4, wherein said stinger
(44) is hinged at its lower section to allow pivoting of
the lower section upwardly into a stowed inoperative
position.
25
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the contact elenents in a row extend al ong the board surface and the con-
tact ~elenments in a colum extend transversely on the board surface, said
body conprises a wall part fromwhich columar parts extend between the 10
col ums of connecting pins, one or nore of said columar parts being

defornmed to formsaid barrier. The col umar parts concerned
may be provided with a thickened section extending in the row direction
of the contact elenents and situ- at ed3bet ween two or nore rows of
connecting pins. Preferably, said 15 thickened section extends, when
viewed in the nounted state of the con- nector on a printed circuit
board, between the uppernost and | ower pgstrACT two rows of connecting pins.
The body may al so be provided with col ummar parts extendi ng between the
rows of connecting pins instead of between the columms. In an

enbodi ment thereof, |
extending in the coI-

5 A support base (12) and framework (14} on a lay vessel
(22) support an alignment tower (16) that extends upwardly
from the base (12) and is designed to support the pipe
joint to be added to the pipeline (20). A support tower
(18) that supports the weight of the pipeline (20) is

10 attached to the support base (12) such that the support
tower (18) extends éownwardly therefrom into the water. A
travel block (26) can move along the length of the tower
(18) for raising or lowering the pipe and pipeline (20).
A pedestal (28) that is movable between open and closed

15 positions for receiving a pipe section from the travel
block (26) and supporting the weight of the pipeline (20)
is positioned near the bottom of the tower (18). A
strongback or boom (38) may be used to grasp a pipe joint
from a ready rack and transfer the pipe joint into the

.20 alignmenﬁ tower (16) for addition to the pipeline (20).
The attachment position and extension of the support tower
(18) into the water lowers the centre of gravity of the

apparatus.

25 Fig. 1
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The t hi ckened sections can easily be fornmed by exerting a def orm ng

force on the columms concerned fromthe outside. In yet a
further enbodi ment of the connector according to the i nvention, the
columar parts are so designed that they extend entirely 25 or partially
beyond the connecting pins in a colum or row and are provided with a

t hi ckened section extending in the row direction or col umm direction,
respectively, of the contact elenments in this region. Because
t he thickened sections concerned extend/dAot between but beyond t he
connecting pins of a connector, they do not present an 30 obstacle to
maki ng the body capable of sliding. This relates t;o nounting on a
printed circuit board, as described above. In order to occupy
as little space as possible at the connect- i ng side of the connector
and to take account of nechani cal consi deratigns, in one enbodi nent of

t he connector columar parts are




35 provided, adjacently to the connecting side of the connector housing,
with a section extendi ng beyond the connecting pins and deforned to form

a thickened section. In order to prevent the body from being
able to cone |oose in an undesired manner after it has been fitted
bet ween the connecting pins 40 and before the formation, according to the
i nvention, of the barrier, it i s pkétterable to design one or nore
t hrough openi ngs for receiving con- Fpﬁ gsng pins situated adjacently to
t he connecting side of the connector ing as a clanping fit in a
further enbodi ment of the invention in said wall part of the body
is provided with through openings 45 | re gjtuated so as to
correspond to the connecting ends ag Df connectlng ends and
t hrough which the connectinglénds / f——— Pn the nounted state
of the body. éﬂﬂ
Uy
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S

4-. In order to nmake it possible to clean the solder joints

after nmounti ng the connector on a printed circuit board, for exanple to
rinse away residues of flux and soldering agent and the like, in an
enbodi nment of the invention, the bottom section of the body is provided

with a 5 raised section which extends outwards. Preferably said raised
sections

3/4




increase in length in the direction renote fromthe connecting side of
the connector housing in order to achieve as effective a cleaning as

possi bl e. The invention also relates to a body of plastically
deformable 10 polynmer material for nmounting on the connecting side of a
connector as descri bed above, and also to a nmethod of nounting such a
body which is characterised by the steps of: - posi tioning
the body in such a way that said parts4fhereof can be brought
bet ween the connecting pins, 15 - F!Gfétting t he body on the
connecting side of the connector, and t pl astically deform ng
the parts concerned. Preferabl y» said parts are deforned
cold. In contrast to defor- mati on w t.h t being supplied, cold

nmer material adheres to the
40

deformati on has the advantage that
deformng tool, that no (harnful)

24

44

30 7




Mé
20 gases can
extract them

w th the equi pnent and the |ike associated therew th.
order fo avoid cracks in the polynmer mateni.al, only |rel
deformations are permtted with cold deformation, but thls 25 _is-n
drawback for the object of the invention because the defornations or
t hi ckened sections QEFEAT ' DR RN

[N

be rel eased, as a result of which no rpaghteﬁ%@ ' Sieeldb
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pipeline offshore such as in deep water.

The laying of offshore pipelines has been done for
many years utilizing the technique referred to as S-lay.
In the S-lay technique, joints of pipe are added to the
pipeline in a horizontal position on the deck of a lay
barge. The pipeline then curves over the stern of the
barge, angles down toward the seabed, curves back to
horizontal and lays on the seabed. The profile of the
pipeline from the lay barge to the seabed is in the form of
a long "S", which leads to the name of S-lay.

Although S-lay has been the method of choice for
virtually all pipeline installed to date, there are
physical limitations on the use of this technique. Chief
among these is water depth. As the water depth increases,
the ability to move the vessel on anchors becomes more and
more difficult and the horizontal component of the pipe
tension becomes greater and greater. The offshore pipeline
industry has been aware of this problem for years and has
as a solution, accepted the concept of near vertical lay,
called J-lay, as the system of choice for deep water pipe
laying. It should be understood that the definition of
deep water, when referring to the use of J-lay, is a direct
function of pipe diameter. This relationship is a result
of the minimum water depth required for pipe of a certain
diameter to achieve ;he proper flex during the vertical
laying operation. Th;re is also a maximum practical depth
for specific pipe diameters. As an example, pipe having a
diameter of 168.3 mm (6.625 inches) requires a minimum

water depth, with no water in the pipe, of 37.8 m (124

o
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ends prior, to and in the mounted statesan a printjed circuit board,
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provided with a fur tda;e.rsmlm@dﬂ@enbrnf haebdotl yddre @vdinn@heOybBes on the
I nvention.

S5 theoretical aspects of the J-lay concept, but very little
work has been done on the actual hardware and equipment
needed for this type of system. Most of the systems
proposed have utilized existing semi-submersible drilling
units. These units, which are capable of being modified

10 for this service, were not built to be used as pipe layers
and cannot be made to be very efficient during pipe laying
operations.

Another problem area in laying pipeline offshore is
the storage, transportation, and transfer of pipe to the

15 1lay vessel. In normal operations, the line pipe for the
pipeline is transported to the field in forty feet (12.2 m)
long joints. The transport vessel, which is usually a
small material barge or a special purpose pipe haul boat,
is tied to the side of the lay vessel as the pipe.is

20 transferred to the lay vessel. Transfer of the pipe, one
joint at a time, may take several days. The transfer of
pipe from between vessels subject to sea-induced motion is
hazardous to personnel and equipment under good sea
conditions and becomes impossible to do safely under bad

25 conditions.

Applicants are aware of a system that utilizes a ramp
that can be adjusted from horizontal to vertical. It uses
large tensioners to grip the pipe and apply the necessary
amount of tension to the system. This system has never

30 Dbeen used for deep water pipeline construction.

Offshore pipe laying systems, those in use (S-lay) and

theoretical proposals (J-lay), have certain things in

common. The systems may or may not use pipe add-ons that
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have been multi-jointed outside the system to provide pipe
joint lengths greater than the normal forty foot (12.2 m)
pipe length. Theoretical J-lay systems have proposed joint
lengths of eight feet (24.4 m) or more. A single station
is used to accomplish the welding, NDT (non-destructive
testing), and pipe coating of joints. In J-lay, it is
necessary to have a means to transfer the pipe from the
horizontal position on the lay vessel to a near wvertical
position on the lay 1line. It is also necessary to have
some means of lowering the pipe as the lay vessel moves
forward. A particular problem in this area has been the
issue of devising an efficient manner of transferring the
load of the pipeline to a holding mechanism so that the
lowering mechanism can then be raised in preparation for
receiving the weight of the pipeline after addition of the
next pipe joint. Copending European Patent Application No.
94305071.6 describes an apparatus for near vertical laying
of pipeline that includes a tower on the lay barge that
supports the weight of the flooded pipeline and uses a
travel block and pedestal arrangement that allows for a
ready weight transfer of the pipeline from the travel block
to the pedestal during lowering of the pipeline after a new
pipe joint has been added. A problem with the system as
described is that the major loads of the pipeline are
carried through compression in the tower duriné lowering.
This puts large loads above the vessel deck on a continuous
basis and raises the centre of gravity of the system above
the normal centre of gravity of the vessel.

According to the present invention there is provided
apparatus on a vessel for near vertical laying of a
pipeline offshore, the apparatus comprising:

a support base mounted on the vessel;

a framework mounted on said support base and extending

gure
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means received in said support tower for receiving and

supporting the weight of the pipeline.
In a preferred embodiment of the invention, the
apparatus lowers the centre of gravity of the system to
10 below that of the vessel. An alignment tower that extends
s above the deck of the vessel supports the weight of only
one multijoint of pipe and the internal lineup clamp and
storage and transfer system. The tower that supports the
weight of the flooded pipeline extends below the vessel
15 into the water and replaces the stinger. The travel block
and pedestal used to support and lower the pipeline in the
tower are positioned in the tower. The travel block is
moved in and out of the water along the length of the tower
during operations.
20 In accordance with'aﬁother aspect of the invention,
the support tower is replaced by a stinger support frame
s pivotally attached to the support base, a pedestal attached
to the support frame, the pedestal being operable to
releasably receive and support the weight of the pipeline,
25 a stinger attached to the lower end of the stinger support
frame and extending downwardly therefrom, and a travel
block received in the stinger and movable along the length
of the stinger.
The invention will now be described by way of example
30 with reference to the accompanying drawings, throughout
which like parts are referred to by like references, and in
which;:

Fig. 1 is an elevation view of one embodiment of the
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shown in Fig. 1;

5 Fig. 3 is a detail view that illustrates the lower end
of the support tower;

Fig. 4 is a detail view that illustrates the lower end
of the support tower with the travel block near the
pedestal;

10 Fig. 5 illustrates an alternative embodiment of the
invention;

Fig. 6 illustrates a detail view of the stinger
support framing and upper end of the stinger of the
alternative embodiment;

15 Fig. 7 illustrates a detail view of the lower end of
the stinger of the alternative embodiment with the travel
block at the lower end of the stinger.

Referring to Fig. 1, apparatus 10 for near vertical
laying of pipeline is generally comprised of a support base

20 12, a framework 14, a pipe joint alignment tower 16, a
support tower 18, and means in said support tower i8 for
receiving and supporting the weight of the pipeline 20.

Support base 12 is rigidly attached to a lay vessel
22. In the preferféd embodiment, support base 12 is

25 arranged to pivotally receive both alignment tower 16 and.
support tower 18. Support base 12 and apparatus 10 are
illustrated in Fig. 1 and 2 as being positioned amid ship
on lay wvessel 22 at which is commonly referred

to as a moon pool. However, it should be
30
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Framework 14 is rlgldlylgttached to support base 12 and
extends upwardly therefrom. Framework 14 provides support to
pipe joint alignment tower 16.

Pipe joint alignment tower 16 is lightly framed as it only
has to support the weight of one joint or multijoint of pipe and
the internal 1lineup clamp and transfer system. Pipe joint
alignment tower 16 is a U-shaped frame open on one side along its
length and is designed to support the weight of the pipe joint
during velding to the pipeline. As seen in the phantom views in
Fig. 1, pipe joint alignment tower 16 is attached to support base
12 and framework 14 so that it may be selectively positioned at
several different angles according to that required during pipe
laying operations. Pipe joint alignment tower 16 is in alignment
with support tower 18.

Support tower 18 is pivotally supported at its upper end in
support base 12 by support framing 24, best seen in Fig. 2. As
indicated by the phantom views in Fig. 1, support framing 24
provides for selective pivoting of support tower 18 according to
needs of the pipe laying operations as mentioned above for pipe
joint alignment tower 16. Support tower 18 is designed to be
able to support the weight of the flooded pipeline during pipe
laying operations. Means for receiving the weight of the
pipeline is provided in the form of travel block 26 and pedestal

28, seen in Fig. 2~-4. Travel block 26 and pedestal 28 are used

.

—h

40
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in cooperation to support and lower the pipeline after a
pipe joint has been added. Pedestal 28 supports the weight
of the pipeline at a buckle arrestor 30 while a pipe joint
is being added to the pipeline. After addition of the new
joint, the travel block is raised to pick up the pipeline
load, the pedestal is opened, and then the travel block 26
is lowefed in support tower 18 via winch 32, cable 34, and
crown block 36 and the weight of the pipeline is
transferred to pedestal 28. Travel block 26 is then raised
back to the upper end of support tower 18 in preparation
for addition of another pipe joint to the pipeline while
the pedestal supports the pipeline. Although any suitable
equipment may be used to achieve the operations required of
the travel block and pedestal, the travel block and
pedestal configuration described in European Patent
Application No. 94305071.6 1is preferred for the most
efficient and time saving weight transfer.

The transfer of pipe joints from horizontal on a pipe
ready rack into pipe joint alignment tower 16 is
illustrated as being accomplished by the use of an
alignment boom 38 that is pivotally attached to pipe joint
alignment tower 16. However, it should be understood that
any suitable transfer means such as a strongback may also
be used.

In operation, pipe joint alignment tower 16 and
support tower 18 are aligned with each other and set at the
angle required for the pipe laying operations according to
pipe size and water depth. A single pipe joint has the
ends prepared for welding to the pipeline and is

transferred to a pipe ready rack.
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S alignment tower 16 receive the pipe joint and hold it in place
while it is welded to pipeline 20. The clamps provided in pipe
joint alignment tower 16 are preferably adjustable to allow for

"precise alignment of the pipe joint and pipeline. Work deck 40
is provided for personnel and the necessary equipment to carry

10 out the welding and testing operations. During the addition of
the pipe joint, pedestal 28 supports the pipeline at a buckle
arrestor 30 on the pipeline. An internal 1line up clamp will
typically be provided at the upper end of pipe joint alignment
tower 16 for lowering into the pipe Jjoint 'to the abutting

i5 surfaces of the pipe joint and pipeline. Buckle arrestors are

- provided at selected intervals along the pipeline to prevent

buckling of the pipe during laying operations. After the

welding, testing, and coating operations are complete, travel

block 26 takes the load from pedestal 28 and is lowered in

- 20 support tower 18 as the lay vessel moves forward. Fig. 3
‘illustrates a buckle arrestor 30 at pedestal 28 as it supports

the pipeline 20 during welding of the next joint and the raising

of travel block 28 while Fig. 4 illustrates a just completed

transfer between the travel block 26 and pedestal 28 as travel

25 ~ block 26 is beginning to be moved back to the upper end of
support tower 18 in preparation for attachmené of another pipe

joint. Travel block 26 is moved to the upper end of support

ual
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of gravity, the location of the travel block below the work area
eliminates the need to wait for the travel block to clear the
work area before proceeding with work on attaching the next pipe
joint to the pipeline.

Fig. 5-7 illustrate an alternate embodiment of the
invention. The main difference in the alternate embodiment is
that the.larée support tower is replaced by a stinger, the
pedestal is moved above the_watef line, and the travel block
moves along the length of the stinger in and out of the water.
As seen in Fig. 5, the support tower shown in Fig. 1 is replaced
by stinger support frame 42 and stinger 44. As best seen in Fig.
6, stinger support frame 42 is also pivotally supported in
support base 12 by support framing 24. Pedestal 46 operates in
a similar fashion as above so as to cooperate with travel block
26 for receiving and transferring the weight of the pipeline
between the pedestal and travel block. Pedestal 46 is provided
with clamp 48 that moves between an open position where it does
not support the weight of the pipeline and a closed position
where it does support the weight of the pipeline. Fig. 6
illustrates the pedestal clamp and travel block in position for
transferring the weight of the pipeline to the travel block. Aas
described above, travel block 26 is supported énd moved by cable

34 across crown block 36. Travel block 26 receives the weight
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direction of the arrows 42. Figure 3 is the section along the
line I11-111 iMrabedubkodk 26 1s then lowered in stinger 44 as lay vessel

22 moves forward to lower and lay pipeline equal to the
5 length of the pipe joint that has been added. Clamp 48 is
then closed to receive a buckle arrestor on the pipeline
and support the weight of the pipeline while another joint
is added and travel block 26 is opened to release the
pipeline and raised back up to the pedestal. As
10 illustrated by the dotted lines indicating a phantom view
of stinger 44, the lower portion of stinger 44 is hinged
such that it may be pivoted upward and locked in an
inoperative stowed position to reduce its water depth and
resistance to movement of lay vessel 22 when pipe laying
15 dperations are not being conducted. As described above,
the alternate embodiment is movable within a selected range
of angles to provide the most desirable angle for pipe size
and water depth. The alternate embodiment provides the
additional advantages of the stinger being lighter weight
et .20 than the support tower and the travel block being the only
moving part that is submerged in water below the vessel.
The location of the pedestal also keeps it out of the water

and provides for easier maintenance.
Because many differing embodiments may be made within
25 the scope of the inventive concept herein taught and
defined in the claims and because many modifications may be
made in the embodiment herein detailed in accordance with
the description, it is to be understood that the details
herein are to be interpreted as illustrative and not in a

30 1limiting sense.
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! CLAIMS
1. Apparatus on a vessel for near vertical laying of a

pipeline offshore, the apparatus comprising:
5 . a support base (12) mounted on thé vessel (22);
a framework (14) mounted on said support base (12) and
extending upwardly therefrom; '
a pipe joint alignment tower (16) pivotally attached

to and supported by said support base (12) and framework

o 10 (14);

a support tower (18) pivotally attached to said
support base (12) and extending downwardly from said
support base (12); and

means (26,28) received in said support tower (12) for

15 receiving and supporting the weight of the pipeline (20).
2. Apparatus according to claim 1, comprising means (38)
for transferring a pipe joint from the vessel (22) into
said alignment tower (16).
20
— 3. Apparatus according to claim 1 or claim 2, wherein

‘said means for receiving and supporting the weight of the
pipeline comprises:
a travel block (26) arranged to be movable along the
25 length of said support tower (18); and
a pedestal (28) at the lower end of said support tower
(18) for receiving and supporting the weight of the
pipeline (20) from said travel block (26).

30 4. Apparatus on a vessel for near vertical laying of a

pipeline offshore, the apparatus comprising:
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a pipe joint alignment tower (16) pivotally attached
5 to and supported by said support base (12) and framework
(14);
a stinger support frame (42) pivotally attached to
said support base (12);
a pedestal (46) attached to said support frame (42),
10 said pedestal (46) being operable to releasably receive and
support the weight of the pipeline (20);
a8 stinger (44) attached to the lower end of said
stinger (42)

support frame and extending downwardly

therefrom; and
15 a travel block (26) received in said stinger (44) so
as to be movable along the length of said stinger (44),
said travel block (26) being operable to releasably receive
and support the weight of the pipeline (20) in cooperation
with said pedestal (46).

.

20

5. Apparatus according to claim 4, wherein said stinger
(44) is hinged at its lower section to allow pivoting of
the lower section upwardly into a stowed inoperative
position.

25
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A support base (12) and framework (14) on a lay vessel
(22) support an alignment tower (16) that extends upwardly
from the base (12) and is designed to support the pipe
joint to be added to the pipeline (20). A support tower
(18) that supports the weight of the pipeline (20) is
attached to the support base (12) such that the support

tower (18) extends downwardly therefrom into the water. A

_travel block (26) can move along the length of the tower

(18) for raising or lowering the pipe and pipeline (20).
A pedestal (28) that is movable between open and closed
positions for receiving a pipe section from the travel
block (26) and supporting the weight of the pipeline (20)
is positioned near the bottom of the tower (18). A
strongback or boom (38) may be used to grasp a pipe joint
from a ready rack and transfer the pipe joint into the
alignment' tower (16) for addition to the pipeline (20).
The attachment position and extension of the support tower
(18) into the water lowers the centre of gravity of the

apparatus.

Fig. 1



Fi gare 8. : _Thi s enmbodi ment of the body 4 gptRpe
that it can easily Be-noved al ong the connecti g ﬁgﬁ”ﬁﬂ? g\“P'ENng
i npeded by the t hi ckened sections 47, with the r@sult that said pody 45
can be held 35 relatively close to the sojdering endq df & RelE¥nBEt | np
ends 10 in the unnmounted state of the“connector gng _a nmaximum .
protection can be offered agai nst nost mechani calj and el ectri cal

def ormati on of n i ns 6-9 and their icannecting ends ]

Fi gures 9a, b &Qﬁﬁi% Eﬁ%??%gﬁ enbodi ment of a body 50 40 accor di ng to t he
invention, in which pipe jdintsalldgameatnpowet tpivordly attbbbegopsesid ng
pi ns 6-9 of the connector are_shown. The di agrans shown_in t he

ri ght - hand paftPBPTEfe BYafr#g %HEP?ﬁQk?%ﬁ%ﬂﬁ?doﬁr?ﬂéwﬁﬁﬁy 50 and the
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base and extendlng downwardly from said support base;

a travel block arranged to be movable along the length
of said support tower; and

a pedestal at the lower end of said support tower for
receiving and supporting the weight of the pipeline from
said travel block.

In a preferred embodiment of the invention, the
apparatus lowers the centre of gravity of the system to
below that of the vessel. An alignment tower that extends
above the deck of the vessel supports the weight of only
one multijoint of pipe and the internal lineup clamp and
storage and transfer system. The tower that supports the
weight of the flooded pipeline extends below the vessel
into the water and replaces the stinger. The travel block
and pedestal used to support and lower the pipeline in the
tower are positioned in the tower. The travel block is
moved in and out of the water along the length of the tower
during operations.

In accordance with another aspect of the invention,
there is provided apparétus on a vessel for near vertical
laying of a pipeline offshore, the apparatus comprising:

a support base mounted on the vessel;

a framework mounted on said support base and extending
upwardly therefrom;

a pipe joint alignment tower pivotally attached to and
supported by said supﬁort base and framework;

a stinger support frame pivotally attached to said

support base;

This Sheet Has Been Re placed

[




45 -

proj ecti ng between the col unmms of connecting plns 6-9

fitted fronlthe directi of the connecting pins 97"co|u 3L
: . L

10

+ As can be-seen in Figure 9a, the stiil | undefornmed body 1s
e%md

I

a pedestal attached to said support frame, said

pedestal being operable to releasably receive and support
the weight of the pipeline;

a stinger attached to the lower end of said stinger
support frame and extending downwardly therefrom; and

a travel block received in said stinger so as to be
movable along the length of said stinger, said travel block
being operable to releasably receive and support the weight
of the pipeline in cooperation with said pedestal.

The invention will now be described by way of example
with reference to the accompanying drawings, throughout
which like parts are referred to by like references, and in
which:

Fig. 1 is an elevation view of one embodiment of the

REPLACEMENT SHEET
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Fi gure 9b shows the body 50, in which thickened sections 53 in

.accordance with the inv I on have been fornmed fromthe wall part 51 1n
the columar parts 52. The thickened sections 53 concerne .
ded in a simlar way to that described bé reference to Fi 31"@””&“@[’@“’1"“7
by .neans of pins 41. The reference nuner I 54 shows the posi ticons s s

whi ch the pins 41 have acted on the body 50 to deformthe columar parts
52. The thickened sections 53 extend ip;hhggrow direction between the

connecting pins 8 and 9. 10 hi ckened sections 53 may al so
be provi ded between the | ower nost connecting pins 6 and 7, as shown in
Fi gure 9c, instead of bet ween the uppernost connecting pins 8 and 9.

Figure 10 shows, iAPRAEIFHST aPnwAyVessEl gbee Deayi ¥agtisdlsdeying ofi ens of
yet a furtr“”pfﬁ@f%%é“%%féﬂof%}x%ﬁé %%p%%%%ﬁgig m%gigggg:
5 a support base (12) mounted on the vessel (22);
a framework (14) mounted on said support base (12) and
extending upwardly therefrom;
a pipe joint alignment tower (16) pivotally attached
to and supported by said support base (12) and framework
10 (14); |
R a support tower (18) pivotally attached to said
support base (12) and extending downwardly from said
support base (12);
a travel block (26) arranged to be movable along the
15 length of said support tower (18); and
a pedestal (28) at the lower end of said support tower
(18) for receiving and supporting the weight of the
pipeline (20) from said travel block (26).

20 2. Apparatus according to claim 1, comprising means (38)
for transferring a pipe joint from the vessel (22) into

said alignment tower (16).

3. Apparatus on a vessel for near vertical laying of a
25 pipeline offshore, the apparatus comprising:
a support base (12) mounted on the vessel (22);
a framework (14) mounted on said support base (12) and
extending upwardly therefrom;
a pipe joint dlignment tower (16) pivotally attached
30 to and supported by sai@ support base (12) and framework
(14);

" [REPLACEMENT SHEET
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" 15 rnvention. * Col ummar parts 62 extend froma wall. part 6 e_bod
Jn t he rOM/dlrectlonwvlnstead of in the colum directiﬂi " "ﬂ' "ﬂ

con- necting pins 6-9. The columar body 60 is fitted
Fi gure 10a, over the connecting pins 6-9 fromthe side of the
connect or. Fi gure 10b shows2the body 60 provided with

t hi ckened sections 20 63 which are fornmed at the free ends of the col umar
parts 62 between the out er nost tép coluggﬁ of , connﬁﬁtlng gins 6-9 as
seen fromthe wal 2 pSFinger §YPRPTEhETBEGy TRbvVeh? tkénalteskedone 63
extend in theg qglggb t HdRCt@199.. The recesses 64 again show the position
of the tool fé% 1P?ﬁﬂ ng thé tElckened section 63, for exanple the pi ns

41 as shown in 25a§Hgﬂd&sﬁhl (46) attached fEiog wael dl Gupgleos faramemii@aiynent i n

which a barrier, 65 is fornmed in a wall 66 of the bodﬁﬁGO i n accordance
with the invéibpedprsal (464rbe g Pprand s650nEG e3F2 b ive asdd in

conbi natign. JPedigs bight of the pipeline (20);

a stinger (44) attached to the lower end of said
stinger support frame (42) and extending downwardly
therefrom; and

a travel block (26) received in said stinger (44) so

10 as to be movable aiong the length of said stinger (44),
~/ said travel block (26) being operable to releasably receive
and support the weight of the pipeline (20) in cooperation

with said pedesta1'(46).

15 4. Apparatus according to claim 3, wherein said stinger
(44) is hinged at its lower section to allow pivoting of
the lower section upwardly into a stowed inoperative

position.
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4% 50 and 60 are also referred to in the English-IﬂEp c$ gpt 30

M terature by the term"protected wafer". ek.-30 lbe abl e
to cold-deform that is to say w thout sup- pl yi ng addi tional thgat, the
columar parts 40, 52, 62 concerned, it is prefelabl & Mﬁxdﬁﬁkjruct t he
bodi es concerned of plastically defornabBe pol yngr material. 35

It is obvious that the bodies should be effectively supported wHi | e
perform ng the defornmation in order to prevent def ¢ |

hroation of the
connecti ng phawe 6o@en multi-jointed Autwidh thel dyddesy Fat PEAVISS tRIBR

preferred, delormiLon el orealls ERLUTRRE BBLER1"EbDc)ORLe ess1 ot s o
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pipe length. Theoretical J-lay systems have proposed joint
lengths of eighty feet (24.4 m) or more. A single station
is used to accomplish the welding, NDT (non-destructive
testing), and pipe coating of joints. in J-lay, it is
necessary to have a means to transfer the pipe from the
horizontal position on the lay vessel to a near vertical
position on the lay line. It is also necessary to have
some means of lowering the pipe as the lay vessel moves
forward. A particular problem in this area has been the
issue of devising an efficient manner of transferring the
load of the pipeline to a holding mechanism so that the
lowering mechanism can then be raised in preparation for
receiving the weight of the pipeline after addition of the
next pipe joint. EP-A-657670

- describes an apparatus for near vertical laying

h

of pipeline that includes a tower on the lay barge that
supports the weight of the flooded pipeline and uses a
travel block and pedestal arrangement that allows for a
ready weight transfer of the pipeline from the travel block
to the pedestal during lowering of the pipeline after a new
pipe joint has been added. A problem with the system as
described is that the major loads of the pipeline are
carried through compression in the tower during lowering.
This puts large loads above the vessel deck on a continuous
basis and raises the centre of gravity'of the system above
the normal centre of gravity of the vessel.

Patent specification GB-A-2 095 787 discloses a
pipelaying vessel wherein pipe lengths to be welded to a
pireline are fed to a swing arm, pivoted akout a transverse
axis, and used to raise the pipe lengths to an upright

orientation. A gripper carriags holds the pipe length and
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9, o _ CLAI M5 1. Electricad—e
cdnnector, conprising a housing of electrically |nSLR§PLAQEN§N$rSHEET
provided with a plurality of contact el enents of el rlcally
conducting material, each having a contact side for maki ﬁ ggﬁi
further connector and a connecting side Tn the formof d i ! ﬁg
pi ns extendi ng outside the housing and having a connectijng_end far

nounting on & Mdvid8d Gid %U'ltaﬂ‘?@ ‘éow%Q-dbt}a\é' Rgpebody gf plastically
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According to the present invention there is provided
apparatus on a vessel suitable for near vertical laying of
a pipeline offshore, the apparatus comprising:

S a support base mounted on the vessel;

a framework mounted on said support base and extending
upwardly therefrom;

a pipe joint alignment tower pivotally attached to and
supported by said support base and said framework;

10 a support tower pivotally attached to said support
base and extending downwardly from said support base;

a pedestal at the lower end of said support tower,
said pedestal being operable to releasably receive and
support the weight of the pipeline; and

15 a travel block received in said support tower so as to
be movable along the length cf said support tower to

rt the weight of the pipeline;

-

'U

releasably receive and suppo
characterised in that:
a plurality of buckle arrestors are provided at
20 selected intervals on the pipeline;
said pe&estal is operable to releasably receive and
support the pipeline by one of said buckle arrestors; and
said travel block is movable along the pipeline and is
operable between a first open position and a second closed
25 position to releasably receive and support the weight of
-the pipeline by one of said buckle arrestors when said
travel block is in the second closed position, in

cooperation with said pedestal.
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def or mabl e pol ymer material provided with parts which extend between the
fieespective connecting pins, characterised in that, after fitting the body

10 over the connecting pins, one or nore of the
ext endi ng bet ween the connecting pins is or aiBEBLAGEMENTI SHEE lor med in
such a way that a barrier is produced to preven ~the
body. 2. El ectrical connector accordingjt in the
. cont act el ements are arranged in rows and col dage, when
viewed in 15 the nounted state of thegsgonnector cui t
board, the con- tact elenents in a row extendjal ong the board durface
and the contact elenments in a colum extend t oard
surface, said body conprises a wall part fromwhich columar parts
extend between the a peefetpsadofedibodtrénhtg ¢ ngheandinvaet bonporeheof sai d
columar parts is or 20 are deforned to formsaid barrier. 3.

El ectrical zmomectws bhowersli het cetaiem&X, qbhevitiy, of nther egyisem to

S Dbelow that of the vessel. The alignment tower that extends

above the deck of the vessel supports the weight of only

one multijoint of pipe and an internal lineup clamp and

storage and transfer system. The support tower, which can

be in the form of a stinger, that supports the weight of

10 the flooded pipeline, extends below the vessel into the

water. The travel block and pedestal used to support and

lower the pipeline in the tower are positiocned in the

tower. The travel block is moved in and out of the water
along the length of the tower during operations.

15 The invention will now be described by way of example



e3<tend| ng between one or nore of the connecting pins, oh" W’DF e iof -t ﬁhé
célumar parts may be provided with a thickened section: eXtendlng in the
row direction of the contact elements and form ng said baﬁrrer M6 15

El ectrical connector according to Claim1l, wherein the cont act eI enent s
are arranged in rows and colums, in V\/nr%h case, when vi,ewedi-m—————tt
nmounted state of the connector on a printed circuit board, the con-
tact elements,in a row extend along the board surface and t

el ements in %L0bI BRACERPERd &G aEEQeF§€I°§f‘D&HYtlHG SR R of agﬁro‘scg]i‘%lu‘body 30
conprises a ydln pande ?a%swﬁ&%hrEQEy@&rt@aé)} 3 ifd eR¢Rehwean Lhe {/WS

of connecting pins, and one or nore of sald columar parts is or are
deformed to ¥bielmsaid barrier. 5 El ectrical connector according

to Caim4, wherein one por nore, bf the co nmar i s_or_ar
provided, in a reytHn extentt ngl HEE v )g n%f?‘% %anﬁ Fe ¥ rﬁ%%tl ng
pins, W tsh aishegkesred section extendlng in

Fig. 2 is a detail view that illustrates the junctures
of a support base, an alignment tower, and a support tower
shown in Fig. 1;

Fig. 3 is a detail view that illustrates the lower end

10 of the support tower;

Fig. 4 is a detail view that illustrates the lower end
of the support tower with a travel block near the pedestal;

Fig. 5 illustrates an alternative embodiment of the
invention;

15 Fig. 6 illustrates a detail view of a stinger support
framing and upper end of the stinger of the alternative
embodiment ;

Fig. 7 illustrates a cdetail view of the lower end of
the stinger of the alternative embodiment with the travel

20 Dblock at the lower end of the stinger.

Referring to Fig. 1, -apparatus 10 for near vertical
laying of pipeline generally comprises a support base 12,
a framework 14, a pipe joint alignment tower 16, a support
tower 18, and means in said support tower 18 for receiving

25 and supporting the weight of a pipeline 20.

The support base 12 is rigidly attached to a lay
vessel 22. 1In the preferred embodiment, the support base
12 is ‘arranged to pivotally receive both the alignment
tower 16 and the support tower 18. The support base 12 and

30 the apparatus 10 are illustrated in Fig. 1 and 2 as being
positioned amid-ships on the lay vessel 22 at which is
commonly referred to as a moon pool. However, it should be

understood that the apparatus 10 may also be positioned at
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the colum direction of the contact elenents and forning
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6. El ectrical connector according to Caim3 or 5, rer-er—tire

t hi ckened sections extend, when viewed in the nounted sthtg

nector on a printed circuit board, in the region between|the dbé@ﬁh@gﬁ 40
two rows of connecting pins. 7. -6- El ectrical conpectar _accordin o]
Caim3 or 5 wherein the thi ckened sections extend, [ when viewed in the
nount ed state of the con- nector on a printed circui

regi on bet weesidReorotbendtern OftWhﬁ LﬁMsW@SSéénﬂécE©r§Fﬁﬁmﬁpcaﬂﬁ the

H ectrical onaechor agear %"”Q (f'n%' it

col umar parts extends or exten Entrr &b éinghgg y beyond t he con-
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base 12 and extends upwardly therefrom. The framework 14
provides support to the pipe joint alignment tower 16.

The pipe joint alignment tower 16 is lightly framed as
it only has to support the weight of one joint or
multijoint of pipe and the internal 1lineup clamp and
transfer system. The pipe joint alignment tower 16 is a U-
shaped frame open on one side along its length and is
designed to support the weight of the pipe joint during
welding to the pipeline. As seen in the phantom views in
Fig. 1, the pipe joint alignment tower 16 is attached to
the suppcrt base 12 and the framework 14 so that it mayée
selectively ©positioned at several different angles
according to that required during pipe laying operation.
The pipe joint alignment tower 16 is in alignment with the
support tower 18. .

The support tower 18 is pivotally supported at its
upper end in the support base 12 by support framing 24,
best seen in Figure 2. As indicated by the phantom views
in Figure 1, the support framing 24 provides for selective
pivoting of the support tower 18 according to needs of the
pipe laying operations as mentioned above for the pipe
joint alignment tower 16. The support tower 18 is designed
to be able to support the weight of the flooded pipeline
during pipe laying operations. Means for receiving the
weight of e pipeline is provided in the form of a travel
block 26 and a pedestal 28, seen in Fig. 2-4. The travel
block 26 and the pedestal 28 are used in cooperation to
support and lower the pipeline after a pipe joint has been
added. The pedestal 28 supports the weight of the pipeline

at a buckle arrestor 30 while a pipe joint is being added
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5 extending in the col'um direction of tie_contact
10. El ectrical connector according to

%0 Wﬂﬁ?ebﬂpeline. After addition of the new JOITT, ThE
travel block 26 is raised to pick up the pipeline load, the
and then the travel block 26 is

a cable 34,

pedestal 28 is opened,

lowered in the support tower 18 via a winch 32,
and a crown block 36 and the weight of the pipeline is

transferred to the pedestal 28. The travel block 26 is

then raised back to the upper end of the support tower 18
in preparation for addition of another pipe joint to the

pipeline while the pedestal 28 supports the pipeline.

Although any suitable eguipment may be used to achieve the
operations required of the travel block 26 and the pedestal

28, the travel block and pedestal configuration described

in EP-A-657670 is preferred

for the most efficient and time saving weight transfer.

The transfer of pipe joints from a horizontal

orientation on a pipe ready rack into the pipe joint
alignment tower 16 is illustrated as being accomplished by

the use of an alignment boom 38 that is pivotally attached

to the pipe joint alignment tower 16. However, it should

be understood that any suitable transfer means such as a

strongback may also be used.

In operation, the pipe joint alignment tower 16 and

the support tower 18 are aligned with each other and set at

the angle required for the pipe laying operations according

to pipe size and water depth. A single pipe joint has its

ends prepared for welding to the pipeline and is

transferred to a pipe ready rack.
The alignment boom 38, or any suitable egquipment,
from cranes and is then pivoted

1l to

receives the pipe joint
upwardly as indicated by the arrow and line in Fig.
transfer the pipe joint to the pipe joint alignment tower
16. Clamps provided in the pipe joint alignment tower 16

receive the pipe joint and hold it in place while it is
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equipment to carry out the welding and testing operations.
During the addition of the pipe joint, the pedestal 28
supports the pipeline at the buckle arrestor 30 on the
pipeline. An internal line up clamp will typically be
provided at the upper end of the pipe joint alignment tower
16 for lowering into the pipe Jjoint to the abutting
surfaces of the pipe joint and pipeline. Buckle arrestors
are provided at selected intervals along the pipeline to
prevent buckling of the pipe during laying operations.
After the welding, testing, and coating operations are
complete, the travel block 26 takes the load from the
pedestal 28 and is lowered in the support tower 18 as the
lay vessel moves forward. Fig. 3 illustrates the buckle
arrestor 30 at the pedestal 28 as it supports the pipeline
20 during welding of the next joint and the raising of the
travel block 26 while Fig. 4 illustrates a just completed
transfer between the travel block 26 and the pedestal 28 as

the travel block 26 is beginning to be moved back to the

for

upper end of the support tower 18 in prepération
attachment of another pipe joint. The travel block 26 is
moved to the upper end of the support tower 18 and used to
support the pipeline at a buckle arrestor after completion
of welding. A pipe joint already positioned in the pipe
joint alignment tower 16 is then welded to the pipeline 20
and the process is repeated. .Besides providing for a lower
center of gravity, the location of the travel block 26
below the work area eliminates the need to wait for the

travel block to clear the work area before proceeding with

work on attaching the next pipe joint to the pipeline.



13. Body of plastically deformable polymeric mater REP[@@EM@MﬁtSH&ET
on the connecting side of a connector as described in o

precedi ng cl ai ns. 14. Met hod of nounting a bod

or nore of the pre- 25 ceding clains onga connector,

steps of: - positioning the body in such a

t hereof can be brought between the connec |ng plns

fitting the body pig! hs-90nnNaGidtia L ck@loalegen&@@n%%@

pl astically deforn1ng the parts concerned. Met hod accordlng

to O ai m 11, iRfrRiteion saildeparis dlé‘%mﬁmﬂemmn the alternate ewpediment
is that the large support tower 18 is replaced by a stingesr

4e, the.pedestal is moved above the water line, and the

S travel block moves along the length of the stinger 44 in
and out of the water. As seen in Fig. 5, the support tower
shown in Fig. 1 is replaced by a stinger support frame 42.

and stinger <44¢. As best seen in Fig. 6, the stinger
upport frame 42 is also pivotally supported in the support

10 base 12 by the support framing 24. A pedestal 46 operates
in a similar fashion as above so as to cooperate with the
travel block 26 for receiving and transferring the weight

of the pipeline between the pedestzl 46 and the travel
block 26. The pedestal 46 is provided with a clamp 48 that

15 moves between an open position where it does not support
the weight of the pipeline and.-a closed position where it
does support the weight of the pipeline. Fig. 6
illustrates the pedestal clamp and travel block in position

for transferring the weight of the pipeline to the travel

20 block. As described above, the travel block 26 is
supported and moved by the cable 34 across the crown block

36. The travel block 26 receives the weight of the
pipelinerﬁrom the clamp 48 by contact of the upper end of

the travel block 26 with the buckle arrestor 30 on the

25 pipeline. The travel block 26 is then lowered in the
stinger 44 as the lay vessel 22 moves forward to lower and

lay pipeline equal to the length of the pipe joint that has
been added. The clamp 48 is then closed to receive a
buckle arrestor on the pipeline and support the weight of

30 the pipeline while another joint is added and the travel
block 26 is opened to release the pipeline and raised back

up to the pedestal 46. As illustrated by the dotted lines

indicating a phantom view of the stinger 44, the lower
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portion of the stinger 44 is hinged such thaft 1t may be
pivoted upward and locked in an inoperative stowed position
to reduce its water depth and resistance to movement of the
lay vessel 22 when pipe laying operations are not being
conducted. BAs described above, the alternate embodiment is
movable within a selected range of angles to provide the
most desirable angle for pipe size and water depth. The
alternate embodiment provides the additional advantages of
he stinger 46 being lighter weight than the support tower
18 and the travel block 26 being the only moving part that
is submerged in water below the vessel. The location of
the pedestal 46 also keeps it out of the water and provides

for easier maintenance.
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CLAIMS
1. Apparatus on a vessel suitable for near vertical

laying of a pipeline (20) ~offshore, the apparatus
comprising:

a support base (12) mounted on the vessel (22);

a framework (14) mounted on said support base (12) and
extending upwardly therefrom;

a pipe joint alignment tower (16) pivotally attached
to and supported by said support base (12) and said
framework (14);

a support tower (18) pivotally attached to said

[0

support base (12) and extending downwardly £from sai
support base (12);

a pedestal (28,46) at the lower end of said support
tower (18), said pedestal (28,46) being operable to
releasably receive and support the weight of the pipeline
(20) ; and

a travel block (26) received in said support tower
(18) so as to be movable along the length of said support
tower (18) to releasably receive and support the weight of
the pipeline (20); |

characterised in that:

a plurality of buckle arrestors (30) are provided at
selected intervals on the pipeline (20);

said pedestal (28,46) 1is operable to releasably
receive and support the pipeline (20) by one of said buckle
arrestors (30); and

said travel block (26) is movable along the pipeline
(20) and is operable between a first open position and a

second closed position to releasably receive and support
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the weight of the pipeline (20) by one of said buckle
arrestors (30) when said travel block (26) is in the second

closed position, in cooperation with said pedestal (28,46).

2. Apparatus according to claim 1, including an alignment
boom (38) pivotally attached to said pipe joint alignment
tower (16) for transferring a pipe joint from the vessel

(22) into said pipe joint alignment tower (16).

3. Apparatus according to claim 1, wherein said support
tower (18) comprises a stinger support frame (42) pivotally
attached to said support base (12) and a stinger (44)
attached to the lower end of said stinger support frame
(42) and extending downwardly therefrom; said travel block
(26) being received in said stinger (44) so as to be

movable along the length of said stinger (44).

4. Epparatus according to claim 3, wherein said stinger
(44) is hinged at its lower portion to allow pivoting of
the lower portion upwardly into a stowed inoperative

position.



