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only be installed in a set position and orientation on

13he tenplate. Problenms can arise when the 25 -orientation
of I"senmgwn%(((ﬂfe depiByrhéti Bf)é?ﬂlohé)ﬂ}r the iidfulehd itOBinkiAL tool to be

nmobi |l i sati on of the vessel, | onger coincides with the
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vessel Iles wWth its bow agai nst the weather. WO

zooﬁ%)ggggep}oyﬁen ﬁ1ieB %eos(s) @l 99\?’ gﬁo%ld always be orientated against the weather.

Furthermore, the orientation of the module is important as modules can only be
installed in a set position and orientation on the template. Problems can arise when the
25 "‘onenta’tlon of the module (or the running tool), set during the mobilisation of the vessel,
no longer coiiicides w1th the preferred vessel heading when on the installation site. This
situation often leads to postponement of the operation until weather conditions are more
suitable. The module and running tool should therefore be placed on the pallet with an
orientation which coincides with the final installation position on the template, when

30 the vessel lies with its bow against the weather.
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25 This ability to rotate the pallet with an object such as a running tool and module
mounted thereon means that the vessel can take on the heading that is best for the
circumstances and weather conditions while the pallet is simply repositioned to

coincide with the subsea template as required.

30 At least part of the supporting means on either side may, in use, abut the inside edge of

‘one of the skid rails such that its is moveable only in the direction of the skid rails. In



3 one enbodi nent there is four abutnments, one in the
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comprise a guiding frame having a width similar to the width between the inside edges

25  of the two skid rails. In this case said mounting means may be arranged to sit on the
skid rails, when in use. Extending from each corner of said guiding frame there may be
wheel or roller means for running along a substantially circular track on an inside
surface of said pallet structure, to allow the main pallet structure to rotate in relation to
the guiding frame. The abutments for said hydraulic cylinder may also be located on an

30 inside surface of said pallet structure. Said hydraulic cylinder may be pivotably
mounted to said pallet structure and provided with a guiding means to guide its second

end against said abutments. Said guiding means may be a secondary cylinder. In one
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Figure 1a shows a portion of the main deck of a vessel suitable for handling modules;

Figure 1b shows the Module Handling System Tower of the vessel of Figure 1a;
25
Figures 2a to 2d show a pallet according to a first embodiment of the invention from

above, in cross section, from one side, and in perspective view respectively;

Figures 3a to 3d show, in cross section, the pallet of Figures 2a-2d in various stages of

30 rotation;



5 Figures 4a and 4b show a pallet according to a second

enbodi nent of the invention from below and from one
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operations, when the vessel is above the tenplate, the
pallet, with nodule/ running tool, is skidded along the
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The MHS tower is then used to |ift the nodule and all ow
the enpty pallet to be skidded out the tower. The
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(visible on Fig I n each corner. Spaced around t he
i nside main frame 230 are a nunber of gripper blocks 270.

20\/\D Iﬁquleg %88@&0&:%14& %é) chgeq 954:9)%86 the template, the pallet, with module/

running tool, is skidded along the skid rails 110 into the MHS tower, over the
moonpool. The MHS tower is then used to lift the module and allow the empty pallet to
be skidded out the tower. The moonpool hatch can then be opened. The running tool
with the module is then lowered on guidewires down to the template.
25
Figures 2a to 2d show the pallet 200 from above, in cross section, from one side, and in
perspective view respectively. In each case the pallet 200 is shown on the skid rails 110.
The pallet 200 consists of a guiding frame 220, a main pallet frame 230 and two main
hydraulic cylinders 240, each with associated secondary guiding secondary cylinder
30  260. The guiding frame is provided with protrusions 250 (visible on Fig, 2¢) in each

comer. Spaced around the inside main frame 230 are a number of gripper blocks 270.



6 Extending out fromeach corner of the guiding franme
are wheels 280, and around the inside edge 285 is
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pallﬁk 200 as it is being rotated. To operate the pallet
200, a hydraulic supply with a valve pack is connected to
the pallet 200 through qui ck connectors. In figure 3a
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forced to engage with one of the gripper blocks 270 due to the action of the guiding
cylinders 260. The main hydraulic cylinders 240 can then be activated to push against

25  the gripper blocks 270 causing the main pallet frame 230 to rotate.

Figures 3a to 3d show cutaway drawings of the pallet 200 as it is being rotated. To
operate the pallet 200, a hydraulic supply with a valve pack is connected to the pallet
200 through quick connectors. In figure 3a the main hydraulic cylinders 240 are each
30 engaged against a gripper block 270a, 270a’. Figure 3b shows the main hydraulic
cylinders after they have been extended to their full stroke. The result of this is that the
main pallet frame 230 is rotated relative to the fixed guiding frame 220. For each full-
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25  gravity as the cylinder housing is heavier than the piston/rod with head. This is because
the mounting 450 is close to the rod end of the cylinder and when the cylinder 430 is
retracted, there is little weight on the cylinder head 440 side of the mounting 450, and
more weight on the other end. The cylinder will therefore tilt until the head is in contact
with pallet top 420. Also, when the cylinder is extended, while more weight is

30 transferred to the head side of the attachment and the cylinder head 440 also gets a
longer moment around the attachment, the volume in the cylinder is filled by hydraulic

oil, ensuring that the centre of gravity remains on the same side of the mounting 450.



nore wei ght on the other end. The cylinder wll therefore
tilt until the head is in contact wth pallet top 420.

Al w8.20000800s1t he cylinder is extended, while myqRbdddkozd S
30 transferred to the head side of the attachnment and the
cylinder head 440 al so gets a8 | onger nonment around the
attachnment, the volune in the cylinder is filled by
hydraulic oil, ensuring that the centre of gravity
remai ns on the same side of the nmounting 450. WO
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necessary. Figure 5¢c shows a close up of the cylinder
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al t®¥PEREY-ve actuation system for turning the pallet top
420. It conprises a hydraulic cylinder 600 with cylinder
rod 610 and a 15 head 620. This cylinder is largely
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G o e pdlPpd RSt it S e Bt fecaipban piskor pating
palt]heeddgcoéf an Gole£64D, whea being rd@dt&B and is instead deflected out of the hole.
A similar actuation system can also be envisaged for the pallet of Figure 2, having holes

25  along the inside edge of the main pallet frame 230.

The above example is for illustration only and further embodiments and variations can
be envisaged without departing from the spirit and scope of the invention. For example
there may be different means utilised to turn the main pallet frame, other than hydraulic
30  cylinders. Any number of hydraulic cylinders may be used, as may any number of

gripper blocks/ holes.



25 along the inside edge of the main pallet franme 230.
The above exanple is for illustration only and further
enmredbiREs and variations can be envi saged periiBRb004029
departing fromthe spirit and scope of the invention. For
exanple there may be differe®t neans utilised to turn
the main pallet frame, other than hydraulic 30 cylinders.
Anycpanper of hydraulic cylinders may be used, as nay any
nunber of gripper blocks/ holes. WO 2007/ 069081

PCT/ 1B2006/ 004029 9 CLAIMS 1. A pallet for use on the
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neans, ereln I n use, sal I ng nmeans
Wi t i ush eaid kipgorting hsarsnnterdampaiwitic the sltifl canls mebsagl atuation means are
act S nting neans.to rotate |

7ol Altto bl liSodilf MR Rl CRA R0 i S oirlpg oans
10 &dsAdplatikal. as clained in claim1l wherein at |east

part of the supporting nmeans on either side, in use,
abuts the inside edge of one of the skid rails such that
10 t s2.i s nppakbiselained ¥ ddimtihehediin @ClbasOparDbs thélQupplititls fdink $n

3. A.pallet as clained.jn claim?2 wherein there are four
bufEERer g oS R side g R At AR IO YaHele
S upgdy initidiRenSf thé.skidrArl | et as cl ai ned in any precedi ng

cl ai mwherein said nounting neans is rotatably nounted
on said supporting neans such that said nounting neans is

r ot Bt ablse palRf @4 Biinieli Sin GBItk 2EwheZ8n Inerd aRAbolhCibuttents, 3hdBhe
n any preceding claimwherein said pallet has the sane

I .

1Yi maraboefsachfarmeneidhe spetingsmeanandar d ski ddi ng pal | et s.
6. Apallet as clained in claim5 wherein said nounting
nmeans is connected to 25 said supporting neans by a

pi vbt ndubtliches Flaised dul ape arceadingycleiny wherkintshid meyptiog weary is
rotatably mounted on said supporting means such that said mounting means is rotatable
around its centre.
20
5. A pallet as claimed in any preceding claim wherein said pallet has the same

dimensions and interfaces as standard skidding pallets.

6. A pallet as claimed in claim 5 wherein said mounting means is connected to
25  said supporting means by a pivot mounting located centrally to both the supporting

means and mounting means.

7. A pallet as claimed in any preceding claim wherein its main structure is
comprised in the mounting means.
30



means and nounting nmeans. 7. A pallet as clainmed in any

preceding clai mwherein its main structure is conprised
| fwbhy7/iRedit i Ng means. 30 WO 2007/069081 PCT/IB2006/004029
PCT/ 1B2006/ 004029 10 8. A pallet as clained in claim?7

wher ei n sai d supporting neansl@onprises a guiding frane
having a wwdth simlar to the width between the inside

edges OfA bhiRt byolaintddi #l dldil B whrcth s B@lpbfing afeatid atblﬂ@‘}d;eé B
claim8 wherein said npunting neans is arranged to sit
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in &l@dkm 8 or 9 further conprising wheel or roller neans

extendi ng from each corner of said guiding frame for

runni ng along a substantially 10 circular track on an
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structure to rotate in relation to the

11 . onAhgyskiid rails, wbercinasered in any clains 7 to 10 V\,her e| n

sai d actuation neans conprises a hydraulic cylinder. 15

12. A pallet as clainmed in claim1l1 wherein said

hy d]rOauI |Acpa:1};zt asnd@&med s nlannrnB ed aftrtlzer cﬁmpmngwhieet or wiler méans
truc ure or rarre at poi nt. on
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structure ioatbdgtﬁﬁl %rstg frame such that when said ram

i s TQWHCAR IRl fon B&IEI®20 main structure or said

gui di ng frame rotates in relation to the other. 13. A

pal ] et as clainmed.in ¢laim 2vvhere|n ai d hydraul |
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enchow]phhegas‘ydrgmmyﬁhd&tructure is provided with abutnents

evenly spaced around it, for the second end of said

5nydr aulic cylinder to act against. 25 14. A pallet as

cl ajzmed Al phied BicHinted MWRAR 1D whelefh BRI IRMScyBhdr IOAAIe 08

an inside
first end to one of said main structure or said guiding frame at a point on the cylinder

body, with a second end of said hydraulic cylinder able to act against the other of said
main structure or said guiding frame such that when said ram is extended, one of said

20  main structure or said guiding frame rotates in relation to the other.

13. A pallet as claimed in claim 12 wherein said hydraulic cylinder is attached to
said guiding frame at a first end while said main structure is provided with abutments
evenly spaced around it, for the second end of said hydraulic cylinder to act against.

25
14. A pallet as claimed in claim 13 wherein said abutments are located on an inside

surface of said main structure.

15. A pallet as claimed in claim 14 wherein said hydraulic cylinder is pivotably
30  mounted to said main structure and provided with a guiding means to guide its second

end against said abutments.



surface of said main structure. 15. A pallet as clained
in claim14 wherein said hydraulic cylinder is pivotably
30wBBHAeMst © sai d main structure and prOV|dq¢ﬂmﬁd%m@mm
guiding neans to guide its second end against sa
abut nents. WO 2007/ 069081 PCTALB2006/ 004029 11 16. A
pallet as claimed in claim15 wherein said guiding means
IS ®. SeQOPARE ¥s cladledNE aim1i5 wﬂErBﬁlsLti@t AfinC ndiddad 'srécondary
claim 16 wherein two main hydraulic cylinders are
pr SVHEE, each attached to opposite comers of said
supporting means, each having a secondary cylinder as
guiding neans. 18. A pallet as clainmed in any of clains I
t o §- whé¥r etllst ehelapmbdninpelpime 6 syheredt tvee miagn hydmu}bcl@bnﬂersnare
h 0 S al ned | m
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thGWGRMdYPﬂmﬁgﬁSWhémghwmmse 20. A pallet as clained in
claim18 or 19 wherein the nounting neans conprises a 15
substantially flat panel. 21. A pallet as clainmed in any
cl dlisns 1\8paﬂ1ex a2 Olaistngirigiany 6£dlmactiel 6t Whefeifi 8@ Mgain FARDIHSR id
inder. 20 22. A pallet as clainmed in claim

hyd ir aul. c
21 mﬁ@? n%ﬁﬁ&?ﬁ?&%ﬁﬁ?ﬁc cylinder is nounted at a first

and to one of sald naln structure or said panel at a
bod wth a second end of said
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mmdﬂﬂuﬁkkuﬁmyﬁﬁmﬁﬁu§ﬁld panel such that when said ramis
extended, one of said main structure or said pane
rotates in relation to the other. 25 23. A pallet as

cl @omed Al falgl a8 cliinged MBS 1§ oS B Fndidid ﬁﬁ%duﬁtn@/ 1111%;5]19 €6 1.51{’ses a
whi 1'e

attached to said main structure at a first en
155 aistbsipataly flakpagelovi ded with abutments for the

21. A pallet as claimed in any claims 18 to 20 wherein said actuation means

comprises a hydraulic cylinder.

20 22. A pallet as claimed in claim 21 wherein said hydraulic cylinder is mounted ‘at a
first end to one of said main structure or said panel at a point on the cylinder body, with
a second end of said hydraulic cylinder able to act against the other of said main
structure or said panel such that when said ram is extended, one of said main structure
or said panel rotates in relation to the other.

25
23. A pallet as claimed in claim 22 wherein said hydraulic cylinder is attached to
said main structure at a first end while said panel is provided with abutments for the

second end of said hydraulic cylinder to act against.

30 24. A pallet as claimed in claim 23 wherein said abutments are located on the
underside of said panel, arranged at regular intervals in a substantially circular

configuration.



second end of said hydraulic cylinder to act against. 30
24. A pallet as clained in claim23 wherein said
abwhBPleos € | ocated on the underside of sagddRabEloso2o
arranged at regular intervals in a substantially circular
configuration. WD 2007/ 06908112PCT/ 1B2006/ 004029 12 25. A
pallet as clainmed in claim24 wherein said hydraulic
cylinder is attached to said supporting nmeans such that
it allows novenent in two axes, thus allow ng the second
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as sthetimewth amouatiyg.of clains 13 to 17 or 23 to 27 wherein
said abutments 15 conprise bl ocks 29. A pallet as
claimed in claim28 wherein said blocks are each provided
100 t27. a Ar paiesss Elaimelida afldimneeowhirbie sacebshdesid &f sagBhydiraulic

hydraulic cylinder, 20 30. A palle s, clainmed in claim
13 cfjade s giingsd {ccfaise iy pemtis e SaS Pt hramo G BYFfs; g to the

holaegon c¥kravily Bedht @ist &l oFlsalll 6Edén Ccl ai m 29 or 30 wherein
said hydraulic cylinder further conprises a head for
| ocation in said holes or recesses. 25 32. A pallet as

cl aigimed Al fanglad bigindd iR B cRinsAl3do NE8D3GH TP Hh &S s&A abutments
i nclined ed%e, to prevent it locating in and/or abutting
15t heowag® backany abut ment's when bei ng retract ed.

29. A pallet as claimed in claim 28 wherein said blocks are each provided with a

recess for location of the second end of said hydraulic cylinder.

20 30. A pallet as claimed in claim 13 to 17 or 23 to 27 wherein said abutments

comprise holes.

31. A pallet as claimed in claim 29 or 30 wherein said hydraulic cylinder further
comprises a head for location in said holes or recesses.

25
32. A pallet as claimed in claim 31 wherein said head comprises an inclined edge,

to prevent it locating in and/or abutting the edge of any abutments when being retracted.



