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SECTOR) DESCRIPTION Field of the Invention This

invention relates to the design of an apparatus and a

nmet hod for use in noving or self- elevating
operations  This invention is applicable_ though not

exclusively, to self elevating drilljing rij .
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physi cal body/ object or systemto be self-el evated or

noved 1 n l1near or other notions. There is a

requi renent for the heavy physical object to weigh at

| east 200 nmetric tons. There is however, no maxinmum

DESGRIBHEON i nit to this application. The uniqueness of
this invention enhances the construction of the noving
or self-elevating system by providing w der options

Fieldiof thohstentiohi ng an "el enent”, w t hout reducing the
intended functionality of the system This el enent
refers specifically to the rack used as in "rack and

This RivBh@Sh rd&6f & iRURBheI Al dPhrads afd &nRihodOfor W8 iMho®Ing or self-
sel f-el evating body or system A typical R & P system _

elevatise @pemationss e Thiseingerttidoniy anplipahdée- thpughr net ¢xspsiviedy, dp self elevating

drilliIPgl faltgg,onrorrrl]—drﬁlirqg 121%0%’15 'of vessels, moving as well as self-elevating equipment or

system in both onshore and offshore applications. Fundamentally, it is a different and
innovative design enabling a heavy physical body/object or system to be self-elevated or
moved in linear or other motions. There is a requirement for the heavy physical object to

weigh at least 200 metric tons. There is however, no maximum weight limit to this application.

The uniqueness of this invention enhances the construction of the moving or self-elevating
system by providing wider options in constructing an “element”, without reducing the intended
functionality of the system. This element refers specifically to the rack used as in ‘rack and

pinion’ (referred hereinafter as “R & P”’) of moving or self-elevating body or system.

A typical R & P system used in a self-elevating or jack-up drilling rig or platform is depicted in

figure 1. The following terminologies are used for the better understanding of the system.
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The structure connected to the body of the drilling rig, vessel or platform
to house the ‘Pinion Assemblies’ or ‘Jacks’ enabling the rig, platform,

vessel or equipment system to self-elevate on the legs.
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in noving equi pnent or systens. Wiile the apparatus

descri bed above and other variations of such designs

achieve their function of allow ng self-elevation
Bac%ﬁ%d%?ThQI%nﬁ%ﬁfor med, the element of rack in the

& P remains as one solid rack netal engaging with
the pinion. The si gn| ficant difference and subst anti al

van e of th ent ventjon is that the
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(hereinafter referred to as "MR & P") to provide the

same performance as in other R & P systens. Needl ess .
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figures 2, 2a and 2b. Figure 2 shows a typical single

solid rack system Figure 2a shows typical design
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Needless to say an MR & P design optimizes the material availability, time and cost to

construct such a rack element to be used in a R & P self-elevating or moving system.

The difference between a typical R & P system and now the MR & P system can be seen as
depicted in figures 2, 2a and 2b. Figure 2 shows a typical single solid rack system. Figure 2a
shows typical design philosophy to achieve a ‘2-racks-as-one’configuration, and Figure 2b for
‘3-racks-as-one’ configuration. More racks than 3 as one is feasible and still comes under the

ambit of this invention.
Above Figures 2, 2a and 2b all show only half side of double sided single and multiple racks.

A cross section of a typical double sided rack fabricated between two half chord plates is

depicted in following Figure 2c.



Above Figures 2, 2a and 2b all show only half side of
doubl e sided single and nmultiple racks. A cross
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En“\\/\é{lng%1 erbtrow de sufficient lifting or holding force to
allowthe rig hull to clinb up or down the nmultiple
racks. In other applications, the same MR & P system
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rig Hunl @1651%t £he" ﬁclph{%ﬁg dittlla@tq!lre\ée%fl rcﬂ%\%ld‘%: ?ﬁff%%(e%gﬁ)ftbrigyor h§?|dmg force to

e use In s syste
IOVbdthleg;hmlhtctdiean onWmtheMu]nplelradked di rection during
| oad out
In other applications, the same MR & P system can be used to provide motion between any
two parts in directions other than vertical. For example, MR & P can be used in skidding
system of the large physica1 bodies in the horizontal or inclined direction during load out

operations and others.
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and i nnovative design to construct racks for R& P

applications. The innovative MR & P system increases

the availability of suitable material to nmake the

rack, which nornally requires the material to be of

r steel having high yield and tensile
Thegh%gﬂﬁ ﬂth‘%c} n¥enHe same tine havi ng appropri ate
|npact properties to neet the R & P application. The
plication of MR & P systemis not limted to using
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racksSfdr QE‘Q;{ I R%FC fl(?rjls t’?h ble%lgi/gt{vag[\gﬁn&e}g ﬁg{}%%hpé}ggeggl&e gvalhblllty of

S|ngeso prece’1s

sultalslbemdtelmlltb sndke thd1eackowhidh hﬁrnﬁkﬁ?@@é@hrel@q}'{@ﬂatemat ﬁ)dbe of hlgh strength
.ion gapabllltles in such Steel when the pla

d
steel %Hg’@% I8 Visld @ad densile sfrengthy angnet the, samsi Bmﬁﬁabmga&weoprlate impact
properH&tot ik khaRrds, Ipi 4 ?}ﬂ dé&tfoﬁngﬂﬂs 'ﬁ)&)ﬁ@mo{% %tl\%g & 6’9 sys?emals not limited to

al ways i n constan emand d

usinggitesdag theomatpiiale by a nill to cater only for the high
demand that is often cyclic in long tine period does
not make econom cal sense. This is clearly seen in the

The quml“f&mﬁtnt Soit thetHi g st EemhiREal t@%@sﬁ‘fflﬁcxérﬁlmq K 1&1'}35} e ¢ single solid

hence resultlng in the high cost’s of stee
Pleceﬂé H@t &Esrﬂi verspiallysincs stast nglmm thhivekldaindgenegh hater lemgtch production

capatﬁltlt‘?ﬁ%l inRELSIe®] when the plate thickness exceeds a certain amount. This is because
such thick and high strength steel plates are not always in constant demand and the setting up
of a production line by a mill to cater only for the high demand that is often cyclic in long time
period does not make economical sense. This is clearly seen in the current situation where the
demand is more than the supply, hence resulting in the high costs of steel and long delivery

dates for such thick and high strength steel material.

The MR & P design will obviate or mitigate the aforementioned situation of short supply, or
one which will at least provide the public with a useful and cost effective choice, together with

its flexibility in design.
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as in one solid and wide rack, in the ability

allowtag etyéﬁ@é seenatEmp inpefexcesdgdof a sel f-elevating rig or
platform This design and invention is a cost
effective and production friendly creation in a

The end result is that such a multiple racks-as-one design and invention behaves the same, as in

one solid and wide rack, in the ability to take on the pinion load of a self-elevating rig or
platform. This design and invention is a cost effective and production friendly creation in a

time of short supply of high strength thick steel plates.
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conmponent in the engagenent of a noving or elevating
rig, platform vessel or system but allows thinner
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performance of the wi der solid rack function. The
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highestreagthy steeliracksHe hevessel anf detgpinghings ghmy t}péqq,gtprplowde the same effect
and gg{fcgl%"ﬂlce bBthk WidQblid r&itRRhdtionSUCh an invention is

to support the construction of rigs wthout delay
as caused by the scarcity of the thick and high
the i.nyention ex

stren er|al he s
They EVERGT 150 cloth Al DA BB Ey BRI ok { BRReh TaGH Al to create the
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more easily available and cost effective in the event the thick high strength material is in short

supply. Such an invention is able to support the construction of rigs without delay as caused by

the scarcity of the thick and high strength material.

The scope of the invention extends to any novel moving and elevating system comprising such

a MR & P system.



The foll ow ng table highlights and conpares the

advant ages over the existing R & P systens.
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racks as one the material more readily | special attention in mill

available and easier to be production.
produced in mills.

2. Cost effective Because  thinner  high | The cost is highly dependent
strength steel or material is | on thick material availability
cheaper and mass | as it is not normally mass
produced, the cost | produced.
effectiveness is obvious in
time of scarcity of thick
material availability.

3. Better stress Because  the contact | A single solid surface

distribution surface with the pinion is | becomes more rigid to
now taken by multiples of | respond - to non-linear
surface of lesser width, | behavior and this can create
‘stress-strain’ material | highly stressed zones across
behavior helps to distribute | the rack tooth width.
_ , the stress more effectively.

4. Higher load Because the racks are in | To follow this attempt or
handling multiples, this can lead to | design approach will incur
possibility inventive design on the | difficulty and much higher

pinion side to result in | costs as the basic constraint is
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surface of |esser width, behavior and this can create
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er nateri ications of the Preferred
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trat

The skilled reader will instantly realize that, although the Examples have been described for the
‘Multiple-Racks-as-One design’ and in engagement with pinion for self elevating or other
movement purpose (MR & P), these aforementioned descriptions are merely illustrative and
will vary depending on the application and the requirements of the rig, platform, vessel or
system to be moved in elevating or other directional manners. An example of such variation is

using a single sided multiple racks as opposed to double sided multiple racks.



The skilled reader will instantly realize that,
al t hough the Exanpl es have been described for the
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pinion for self elevating or other novenent purpose
(MR & P), these aforenenti oned descriptions are nerely
illustrative and wll vary depending on the
Infoﬁnmdrpﬁtsuagumeﬁemcéseqw renents of the rig, platform
vessel or systemto be noved in elevating or other
di rectional manners. An exanple of such varlatlon IS
l.e. sided acks as
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Information relating to inventions that may have been

previously filed in by others and that is of simlar

i nvention can only be determ ned after a search by the
authority. 10 WO 2008/ 027012 PCT/ SG2006/ 000250 THE

I NVENTOR' S CLAIMI. Adrilling rig, platform vesse

or systemsuitable for off-shore oil and gas drilling
and other operations conprising: (i) A hull or body
to be noved vertically or in other directions (ii)
“Jacks' as in jacking through gear-chain assenblies to
finally nove powerf ul
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driving pinions over racks. A pinion driving systemis
defined simlarly. (ii) Legs wth rack chords for the

w@ewsoz®121 0 clinmb up or down or in other direcPCDBE2006/000250

In other applications, the rack chords may not be
called as part of "legs'. That the Invention is al
about replacing the single thick solid rack used in

THEISWENTORS erArsck, with nmultiple thinner racks to

function equalTy as the single solid rack in noving

heavy objects. 2. The nmultiple racks, starting from

two racks or nore onwards, to function as the single

bolA driligkrig aatfreme gesselr arctyetemi suitsisle 600 ARG @ SaddUgas drilling and
th%ukg%gg%hon concept is one that wuses the multiple

racks t6 reprace¥hé8singl e solid rack and any

variations of the construction nethod to arrive at

the invention objective does not qualify as a

di fiher ant hull Nv@NtiR. B B spdvayentd@ lges&ri tﬂﬁs ther  directions
‘apparatus and nethod for use in noving dy or odi €8
i n(iibf Hlagkoras mnitcking Hbrowghideamctiingasseambpieotatfimty move powerful

dey At d_production, incl udi . any novenent _of o
heagkgggggagﬁpb% fegwgéinthﬁgu@bc§%QW% SHTnISreleHger  similarly.
i n (@) ILegdliwiegCtackrBordd for the pinions to climb up or down or in other directions.

In other applications, the rack chords may not be called as part of ‘legs’.

That the Invention is all about replacing the single thick solid rack used in rack
chord or rack, with multiple thinner racks to function equally as the single solid

rack in moving heavy objects.

2. The multiple racks, starting from two racks or more onwards, to function as the single
solid rack can be constructed in several manners but the invention concept is one that
uses the multiple racks to replace the single solid rack and any variations of the

construction method to arrive at the invention objective does not qualify as a different

invention.

3. This invention describes an apparatus and method for use in moving body or bodies in
off-shore and onshore oil and gas exploration, development and production including

any movement of heavy body or bodies using the rack and pi‘nion method in all

directions.
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