MULTI PLE RACKS USED | N RACK AND PI Nl ON APPLI CATION I N
MOVI NG OR SELF- ELEVATI NG SYSTEMS ( OFFSHORE & ONSHORE
ENERGY SECTOR) DESCRIPTION Field of the Invention
This invention relates to the design of an apparatus
and a nethod for use in noving or self- elevating

operations. This invention is applicable, though not
exclusively to self gl n%p_g deilling rigs,

"R Lubl B LT BB pHOE ST RN BB MR o

and of f shor NCVRIPT.F-F Emwmgls%mm s a

di fferent an I nnovati ve design ena heavy
physi cal bodQF&SHRRE & Oin@REtI@NEBC@’eSECEOB\)at ed or
noved in linear or other notions. There is a
requi renent for the heavy physical object to weigh at
| east 200 metric tons. There is however, no nmaximum
weight limt to this application. The uniqueness of
Qﬁﬁﬁﬁﬂéiﬂﬂﬁention enhances the construction of the noving
or self-elevating system by providing w der options
in constructing an "elenment”, w thout reducing the
Fieldiofitkahiedntibuncti onal ity of the system This el enent
refers specifically to the rack used as in "rack and
pinion' (referred hereinafter as "R & P") of noving or
This ﬁﬁllefm(% RYAEd RO oAl of SHSAAFar AiPA Gfkhdd Br Bs§%§hﬁ>ﬁing or self-

used in a self-elevating or jack-up drillin or
elevaph@topernativis a“ém isventidonis applicable, though not exc uswe y, to self elevating

drilling rigs, non-drilling platforms or 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.



figure I.
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The follow ng term nol ogi es are used for the

under st andi ng of the system 1 Term nol ogy
Descri ption
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firmy preloaded in sea bed. The nunber of
nor e.
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Pinion or Jack

sThe driving element is in the shape of a gear pinion and is powered by
electric or hydraulic motor through a gear-chain to reduce rotational speed

and increase torque force in an assembled unit commonly known as the
‘Jack Unit’.

Jack Case

Structure

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.




Background O The Invention R & P systemis comonly

used in self-elevating drilling rigs, vessels or

platfornms or in noving equi pnent or systens. Wile

t he apparatus descri bed above and ot her variations of

such desi gns achieve their function of allow ng

self-elevation functions to be perforned, the el enent

| £ P remains as one solid rack netal

Bac&%g%g?ﬁ%faP%Eﬁﬁéﬁfﬁﬁ nion. The significant difference

and substantial advantage of the present invention is

that the.rack elenent.is w nmade of .mul tip]es of .
R & $hatelfof BRmeh” Fedin SeiEng et g it e sBlnroattorms o in
movilieéiifraédter syefgy.red to as "MR & P") to provide the

sane performance as in other R & P systens. Need| ess

to say an MR & P design optim zes the nmateri al :

avail.abili A : r . .
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as opg §ajjddaclometpl engaqing Vit the BIOB shows a typical single

solid rack system Figure 2a shows typical design

phil osophy to achi eve a "~ 2-racks-as-one' configurati on,
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(hereinafter referred to as “MR & P””) to provide the same performance as in other R & P

systems.

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 multiple racks. A cross

section of a typical double sided rack fabricated

between two half chord plates is depicted in

followng Figure 2c. 3 Figure 3 shows one construction

net hod to achi eve the " 2-racks-as-one' configuration.

O her construction nethods to achi eve the sane

mul ti pl e-racks-as-one' are possible, and shall cone

under the sane invention as proposed herein. Figure 4a

shows anot her nethod of naking "2 racks-as-one' .
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finally enable the rig, platformor physical body to

nove relative to the rack. Such a contact by one
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one "~ Engagenent'. When sufficient Engagenents are
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with the rig hull through the jack house structures,

W |l provide sufficient |ifting or holding force to .
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rack. Such a contact by one pinion with the multiple racks-as-one can be termed as one

‘Engagement’.

When sufficient Engagements are provided, the driving pinions, being made integral with the
rig hull through the jack house structures, will provide sufficient lifting or holding force to

allow the rig hull to climb up or down the multiple racks.

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 physical bodies in the horizontal or inclined direction during load out

operations and others.



two parts in directions other than vertical. For
exanple, MR & P can be used in skidding systemof the
| ar ge physical bodies in the horizontal or inclined
direction during |load out operations and others. 4
The objective of the Invention The objective of the
invention is to provide an inproved and innovative
design to construct racks for R & P applications, The
i nnovative MR & P systemincreases the availability of
The shijetiivd e theleventibnt o make the rack, which nornally
requires the material to be of high strength stee
having high yield and tensile strength and at the sane
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using2$B3IRE theThatsridls because such thick and high strength
steel plates are not always in constant demand and the
setting up of a production line by a mlIl to cater
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plececisewt ligea evepediail ytsree steel milts igitharapildmn whrera hake limited production
capabilities in such steel 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.



demand is nore than the supply, hence resulting in the
hi gh costs of steel and |ong delivery dates for such
thick and high strength steel naterial. The MR & P
design will obviate or mtigate the aforenenti oned
situation of short supply, or one which will at |east
provide the public with a useful and cost effective
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Statement of the Invention. The nultiple pressure
surfaces of rack teeth due to nultiple racks-as-one,
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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.



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. 6

Description of the Invention This invention provides a
DestiipASE o BRNBVedtforBke @ sim lar and typical elenment or

conponent in the engagenent of a noving or elevating

rig, platform vessel or system but allows thinner
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sup;ﬁy.c gucﬁa%vgxt%n‘c‘i}f e SlprOI‘t 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.



Resul ts and Di scussion The follow ng table highlights
and conpares the advantages over the existing R& P

syst ens.
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i nventi on,
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Multiple This imediately
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No.ndt er Featuassai | abi | i ty. Invention Conventional
L. Multiple This immediately makes | Single solid rack requires
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

pinion side to result in

difficulty and much higher

costs as the basic constraint is




3. Better stress Because the contact A single solid
surface distribution surface with the pinion is
beconmes nore rigid to now taken by multiples of
respond to non-linear surface of |esser w dth,
behavior and this can create “stress-strain' material
hi ghly stressed zones across behavior hel ps to

digtribute the ﬁ&ﬁ tressnore
ef flectively. 4. Hi gﬁ&ugﬂﬁbn e%agd}e Stt@ea‘raélgkllﬁ%ragdicﬁ sts of
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i nventive design on the dlfflculty and rmuch hi gher
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stronger pinions to ndle still availability
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under stood that various nodifications can be made to

embog Bngp y\i ok drpagingdrom the spirit and scope of the present invention. The examples

and the particular proportions set forth are intended to be illustrative only.

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.



enbodi nent wi thout departing fromthe spirit and scope
of the present invention. The exanples and the
particul ar proportions set forth are intended to be
illustrative only. The skilled reader will instantly
realize that, although the Exanpl es have been
described for the ~Miltiple-Racks-as-One design' and
InfornhatfiOpaeetite MefefenRedi on for self el evating or other
novenent purpose (MR & P), these aforenentioned
descriptions are nerely illustrative and wll vary
tnforfEHEH 1O hOSBROUIAE Blab Gv Bkt B iog ol pGrs and that i
of sireil\iatdnfign esn oilhee deicraiikl aftal a SBARMAS gﬁthe Arnexgnpl e of
such variation is wusing a single sided nultlple racks
as opposed to double sided nultiple racks. 9
Informati on Disclosure References Information relating
to inventions that may have been previously filed in
by others and that is of simlar invention can only
be determ ned after a search by the authority. 10 THE
I NVENTOR' S CLAIM 1. Adrilling rig, platform vesse
or systemsuitable for off-shore oil and gas drilling
and ot her operations conprising: a bull
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a plurality of pinions; a pinion driving systemfor
driving at | east one of the plurality of pinions; and
a plurality of legs, each of the plurality of |egs
having a plurality of rack chords extending

t hereal ong, each of the plurality of pinions for
engagi ng one of the plurality of rack chords of one
of the plurality of Iegs and bei ng actuatable for

SR INVENTOR aLipgy the one of the plurality of |egs
relative to the hulT, characterized in that each of

the plurality of rack chords is forned froma

plurality of thinner racks. 2. Adrilling rig,
platform vessel or systemsuitable for off-shore oi
and gas drilling and other operations conprising: a

hid | ; Aadrilling rigaplaifoiny vessel pt systerh enithble fon off-shoreavilrand kas dtillingl

extenqhﬂgmgg ds6miR@s: @and a pinion coupled to the
bul | and engaglﬁg ?ﬁg rack chord, the pinion being

act uat allngu;f or traversing al ong the rack chord to
t her eby spatlally di splace the leg relative to the
hul |, chaheditysfpmeds;i n that the rack chord is forned

fron1a plurality of thinner
a pinion driving system for driving at least one of the plurality of pinions; and

a plurality of legs, each of the plurality of legs having a plurality of rack
chords extending therealong, each of the plurality of pinions for engaging one of
the plurality of rack chords of one of the plurality of legs and being actuatable for
spatially displacing the one of the plurality of legs relative to the hull,

characterized in that each of the plurality of rack chords is formed from a
plurality of thinner racks.

2, A drilling rig, platform, vesse! or system suitable for off-shore oil and gas drilling

and other operations comprising:
a hull;
a leg movably coupled to the hull;
a rack chord extending along the leg; and —

a pinion coupled to the hull and engaging the rack chord, the pinion being
actuatable for traversing along the rack chord to thereby spatially displace the leg
relative to the hull,

characterized in that the rack chord is formed from a plurality of thinner
racks.
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racks. 11 3. Aleg for use in adrilling rig,
platform vessel or systemsuitable for off-shore oi
and gas drilling and other operations conprising: a
rack chord for engaging a pinion coupled to a hull
characterized in that the rack chord is fornmed froma
plurality of thinner racks, wherein the pinion is
actuatable for tnversing along the rack chord to
t hereby spatially displace the leg relative to the
hul I . 12

3. A leg for use in a drilling rig, platform, vessel or system suitable for off-shore oil

and gas drilling and other operations comprising:
arack chord for engaging a pinion coupled to a hull,

characterized in that the rack chord is formed from a plurality of thinner
racks,

wherein the pinion is actuatable for traversing along the rack chord to
thereby spatially displace the leg relative to the hull.
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