FORCE MOMENT REDUCING DEVICE (MR - D) FOR USE WITH SELF ELEVATING DRILLING OR
PRODUCTION RIGS, VESSELS OR PLATFORMS (OIL & GAS INDUSTRY) DESCRIPTION Field of
the Invention This invention relates to the design of an apparatus and a method called Force Moment
Reducing Device (or 'MR-D") for reducing the force moment induced in a jack up rig (Unit) that arises
from weather and environmental conditions. The maximum induced force moment determines the
design of the leg and how structurally strong it is to be. When the force moment effect is reduced by
the device in this invention, the jack up rig is able to work in harsher environment or deeper water
compares with when it is not equipped with this device. Fundamentally, it is a different and innovative
design/mettjod enabling the reduction of SIress in the leg structural members at the leg-hultinterface.
Not only is the design uniqUeGRG B @RIER TIRESYIECINGIEWIOR (8 Rady very simple and

pragmatic, a co ver (milar_or related sir i t ch as the
"Fixation sy ;terﬁ(sgftggcﬁlgﬁg%ﬁ gﬁgh%ﬂ &%Qﬁ)ﬁ‘ %rﬁ%#%ggr%ﬁéﬁﬁ% ded function
for the Unit,|is shareable among Units VIEeR3ktIs8 @REIpAJAIOR M ®ssentially different and mgre
pragmatic apd is used only when the we Ie&o&l&ge}w*ﬁ)ns requires it, it is called the Force
Moment Regucing Device and in short form known as -D" 10 distinguish it from "Fixation [system"
or "Rack Chock system™used in some current rig designs. A typical Fixation or Rack-Chock system
used in a self-elevating or jack-up drilling rig or platform is depicted in figure 1. The following
terminologies common in a Unit are defined below to assist in understanding the novel application of
the MR-D. Terminology Description

DESCRIPTION

Field of the I nvention

This invention relates to the design of an apparatus and a method called Force Moment
Reducing Device (or ‘MR-D’) for reducing the force moment induced in a jack up rig (Unit)
that arises from weather and environmental conditions. The maximum induced force moment
determines the design of the leg and how structurally strong it is to be. When the force
moment effect is reduced by the device in this invention, the jack up rig is able to work in
harsher environment or deeper water compares with when it is not equipped with this device.
Fundamentally, it is a different and innovative design/method enabling the reduction of stress
in the leg structural members at the leg-hull interface. Not only is the design unique and
innovative, the system as a whole is made very simple and pragmatic, a concept never used
before by similar or related stress reducing systems such as the “Fixation system” or “Rack

Chock system”.

This invention, apart from performing its intended function for the Unit, is shareable among

Units. Because its application is essentially different and more pragmatic and is used only
when the weather or location conditions requires it, it is called the Force Moment Reducing
Device and in short form known as “MR-D” to distinguish it from “Fixation system” or “Rack

Chock system” used in some current rig designs.



Leg The self-elevating drilling rig, platform or equipment system stands on 'legs’ that are firmly
preloaded in sea bed. The number of legs can be 3 or more. Such legs are often made with a lattice
structure. Rack The solid piece of steel plate cut to rack profile shaped with gear teeth. Chord plate
The reinforcement plate to make the rack as a strong structural element integral with the Leg structure.
Pinion, Driving Pinion or Jacking system The 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 self-elevating 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. Fixaﬂowypysemwmnaﬂy Rmkno:asdhesymkmguemvhﬁratlmelre@mkr@eame}atkwbowimnq négaer

the leg as T ntlefgral art e ﬁfl@fb(idy ?n fuII arﬁllra]lg talllée guer fr¢ from the\j K Unéefnned
holding upp %e to Welgh% e evate form 'SLcn A sys?gm IS permanentﬁ‘/ C A6 the rg
below to assist in understanding the novel appllcatlon of the MR-D.
Terminology Description
Leg The self-elevating drilling rig, platform or equipment system

stands on ‘legs’ that are firmly preloaded in sea bed. |The
number of legs can be 3 or more. Such legs are often made

with a lattice structure.

Rack The solid piece of steel plate cut to rack profile shaped |with
gear teeth.
Chord plate The reinforcement plate to make the rack as a strong structural

element integral with the Leg structure.

Pinion, Driving Pinion or The driving element is in the shape of a gear pinion, and is
Jacking system powered by electric or hydraulic motor through a gear-chaln 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 self-elevating
drilling rig, vessel or platform to house the ‘Pinipn
Assemblies’ or ‘Jacks’ enabling the rig, platform, vesse| or

equipment system to self-elevate on the legs.

Fixation system Typically known as the locking jaw with the leg rack element
to hold and render the leg as an integral part of the rig body. It
can fully or partially take over from the ‘Jack Unit’ in holdipng
up the total weight of the elevated platform. Such a system is

permanently fixed to the rig.

Rack Chock system Typically known as the locking jaw with the leg rack element




Rack Chock system Typically known as the locking jaw with the leg rack element to hold and render
the leg as an integral part of the rig body. It can fully or partially take over from the 'Jack Unit' in
holding up the total weight of the elevated platform. Such a system is permanently fixed to the rig.
Power pack The power system to support and drive the Fixation or Rack Chock system in order to
operate it. It can be by means of hydraulic or electric. Background of the Invention To appreciate the
novelty of the invention, it is important to know the current systems used on the Unit in countering the
bending or force moment mduced |n the Unit. leatlon or Rack Chock system are now used in
conjuncti
'lock’ the|legs with the Unit's hull so th
absorbing the leg bending or force mg ' i 1
eliminating contacts to a great extent petw, and PR rand lower s. Itc Iso take lover
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Ieg structutat SC&i"luil"Q canbereduce | ueSi"i"l |Gi’y§PECi|'Gu weath egrc'lj‘tcii‘uar&l‘:i"levlﬁ"gi'“"n tal h’:OOr}’d IaOC S.
In other Moras the s apparatus is then eqwrgg 6 bR IlecP 05PEMEL S Pofall Tmes- TRhis Means it

is a permanent fixture on the Unit. A ty@babKlsaamrrRakdeCtmolpeyﬂtem islilicastrdne chin i 100. It

shows its dis-engaged hydraulic or electric.

Background of the Invention

To appreciate the novelty of the invention, it is important to know the current systems used on
the Unit in countering the bending or force moment induced in the Unit. Fixation or Rack-
Chock system are now used in conjunction with self-elevating drilling or production rigs,
vessels or platforms (Unit). Its purpose is to ‘lock’ the legs with the Unit's hull so that they
can be considered as one integral body therefore absorbing the leg bending or force moment
substantially or totally at this engagement location thus eliminating contacts to a great extent
between leg and upper and lower guides. It can also take over and support the lifted platform

partially or fully.

Such apparatus described above and other variations of such design achieve their objective in
reducing induced stress at the chord or braces, therefore the leg structural scantling can be
reduced in design for specified weather and environmental conditions. In other words, the
apparatus is then required to be applied most times, if not all times. This means it is a

permanent fixture on the Unit.

A typical Fixation or Rack-Chock system is illustratedigure 1.0. It shows its ‘dis-engaged’
and ‘engaged’ positionsFigure 2.0 shows the typical location of such a Fixation or Rack-



and 'engaged’ positions. Figure 2.0 shows the typical location of such a Fixation or Rack- Chock
system on a Unit. The jack case or structure is normally designed to incorporate such a Fixation or
Rack-Chock system. Figure 3.0 shows, for a Fixation or Rack-Chock system permanently installed in a
Unit, the mechanical and electrical outfits must also be permanently installed and distributed over the
Unit in order the system can be activated for each leg.. The whole operating and control system
requires a central power pack to be installed somewhere in/on the rig. The same picture shows a
network of outfits (piping, conduit, cables etc) reaching out to the three legs to operate the Fixation or
Rack-Chock device for each leg chard. The background of the Inventign is to provide .an alternative
and novel RS TR oA SHILE of H9EE FRSBBHEHER S IR Acidhed ShprerRRtIRebch a
while haviRgsévme® RdeRiThgeR. Jyssdmignificant difference and substantial advantage of the present
invention is that the engagement with the leg occurs at a different 90 degree off-set location with a
separate set of rack built integral with the rack-chord (see figure 4.0). Current design of Fixation of
Rack ChoElgsystérf smgagebtha Facktichom &austbpplosiysieor therackseanttihénshedkeld(seeafigoite the
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allows it to use compressed air to drive the system, apart from electric or hydraulic systems.. The
selection ShAWGERYERWRSY & QUHARAP BBy HEBIGFPI DI HORAIERGI QNG iR Fad e lapPdoseresate
the Unit's gdstingrAMRIRaSRICHD S e enbPasdirlagerarioperate the system thereby eliminating
permanently installed separate power packs, associated electrical controls and associated piping.
Because of this flexibility of using compressed air as the driving power, the primary upsides compared

with the camieeptiorgrictiaiash siachidanoncis IRsprinatallaivalwaTtivecigit aavisasesignnetieimentgess
the reduction, of sociatﬁ%\; stem and inésl\t)%ll tion costs. - Third si Pificant differﬁ\é%@% nd substantial
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is not to tadayantrgie function of the jacking gear pinions which predominantly carry the weight or load
of the platform, or the function of the upper and lower guides which provide an important counter force
moment. It's primary function is to share in providing counter force moment reactions with the upper
and lowerfgatissgmifiCans alifte et dnel piniostan(sd eaddiantaged &f 113, @eseshtionahfidxatiwriiot the
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in the leg e Jacking gearspinions are nloaded, the whole platform weight is also on the
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simplicity of the system. To effect this in design, specific proper engineeri% renders the device, when
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restrained when engaged with rack chord. Fourth significant difference and substantial advantage of
the prese IRASTHETSHHRIANRIES 458tem is designed so that it is not a permanent fixture of the Unit.
This means if the Unit is to operate in a milder environment or say at lesser water depth in the ocean,
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in current conventional fixation or rack chock systems.
The selection of driving energy is a matter of choice by the buyer. However, if powered by
compressed air, the Unit's existing compressed air system onboard alone can operate the
system thereby eliminating permanently installed separate power packs, associated electrical

controls and associated piping. Because of this flexibility of using compressed air as the



Needless to say a MR-D system design and invention optimizes apparatus utilization. As a result, cost
savings in capital machinery expenditure is obvious. The difference between a typical Fixation or
Rack-Chock system and now the Force Moment Reducing Device (MR-D) system can be clearly
observed by referring to tabulated points or comments under 'Results and Discussions'. The Objective
of the Invention The objective of the invention is to provide an improved, alternative and innovative
design to reduce stress in leg members of self-elevating/jack up rig, vessel or platform (the Unit) in the
leg-hull interface region and to enhance the Unit's capability. The MR-D design will obviate or mitigate

the aforementioned situation of high costs, constructign/installation/operation complexity, lack of usage
optimizatiGNhELASE BRI SIS BRI Wby RRUTAIREL A B WYAURR D Tess
public withnatagefidraliemativei gindzash gsfective ahioasvitivsaverab ddvintage asStaleme rdystéhe and
Invention..Tr}%l\a/llg%D works on rigidly preventing the leg chords to move in the Z direction while

allowing SMAM TAOVEMERTS in the X and Y directions during engagement with the rack chord. The

application of MR-D with small movements in X and Y directions allows the leg to still come into hard
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from the pinions to MR-D chocks. When this happens the pinions loads can only reduce. One should
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of reducing the number of engagement chocks when comgared with conventional Fixation or Rack

Chock Sysggwgsuggg‘ B8PS th@gdggaﬂs(s : :4.0). Conventional Fixation or Rack

Chock system once fully engaged theoretically takes over to counter the induced force moment
in the leg and if the jacking gears pinions are fully unloaded, the whole platform weight is also
on the fixation or rack chock device (dégure 8.0 The net advantage is MR-D components

are subjected to lesser stress and loads and thus the device is lighter and less massive in size
promoting greater simplicity of the system. To effect this in design, specific proper
engineering renders the device, when engaged with the leg rack chord, to be allowed to move a
little in X and Y directions while restraining Z movement direction. In conventional Fixation

or Rack Chock system, all 3 degrees of motions are restrained when engaged with rack chord.

Fourth significant difference and substantial advantage of the present invention is that MR-D
system is designed so that it is not a permanent fixture of the Unit.  This means if the Unit is
to operate in a milder environment or say at lesser water depth in the ocean, and the induced
force does not come close to the structural stress limits of the leg chord or braces, MR-D can
be removed and be used for another Unit that requires it at another location of harsher
environment. This sharing of MR-D system among identical Units is not only cost effective,
but enhances the Unit's operational capability and flexibility. Such flexibility and portability

cannot be found in current conventional fixation or rack chock systems.



Because the application of MR-D is linked to harsher environment and at upper limit water depth with
higher induced forces in the legs, the provision of rack at 90 deg offset in the chord needs only be
done at the top end of the legs of the Unit. Roughly, it is incorporated about at 15-20% of the leg
length top end. At lower water depth, the application of MR-D is not required, and so no offset rack
required. The typical offset rack built in a rack chord is best illustrated by figure 9. Other methods are
also feasible and shall come under this invention to work with MR-D system. The location where MR-D
is placed can be near the top of the jack case or close to the main deck (see figures 6.0 and 7.0). For
that matter, bo th locations can also be %lpped with MR-D system if the force situation r M%ulres SO.

Such appht SRS anTRRAYRE SIS SPHETEATShAMRIIOS ARUTHEERRRPARLS VRIS e S
be requireddiihe-tagSavintiisingte pitsentiohinen dngreratieute égshivieash Unit (see figure 10) If
installed at two level locations, 18 sets will be required. Each MR-D set engaging one rack-chord of the
leg of the Unit is basically made of the following components (see figure 11):- A modular structural
box for sliding diff@nencet loftaveshot M}@itraltf@q‘ﬂ:ixbutas&atrkr@hm@teyst@rﬁ)l nsidothéhadoulze Momtre

chock ple(ﬁga 8|Iﬁ SAEA Ci@?ﬁnl. é amnaly él&%{ﬁ T‘Weaeﬁ %Yéﬁﬂﬁ? {gtl#ﬁ Y%“é@nts or

positioning an ngagement wit th a made mteg al WI screw-sets

element h@@,@m@mmyﬁlﬁ@%\%}d&aﬂd@@ﬁéaﬁ@%fow for lateral horizontal movement (item 'd’). This
is optional. Screw-set for locating the chock during engagement and disengagement (item e') As a
standard supply, power drive motors using a suitable gear box (worm gear arrangement is one option -
item 'f') and powered by compressed air is to move the screws. The driving energy means can also be

hydraulic a$uehRCAIRAFIEHE RYEIESh Jack case has a slot-in hole (an integral structural box) and
allows the modular
The objective of the invention is to provide an improved, alternative and innovative design to
reduce stress in leg members of self-elevating/jack up rig, vessel or platform (the Unit) in the

leg-hull interface region and to enhance the Unit’'s capability.

The MR-D design will obviate or mitigate the aforementioned situation of high costs,
construction/installation/operation complexity, lack of usage optimization in the case of a Unit
with Fixation or Rack-Chock system. MR-D at least provides the public with a useful

alternative and cost effective choice with several advantages.

Statement of the Invention.

The MR-D works on rigidly preventing the leg choris move in the Z direction while

allowing small movements in the X and Y directions during engagement with the rack chord.

The application of MR-D with small movements in X and Y directions allows the leg to still
come into hard contact with upper and lower guides. Because it acts to partially counter the

induced force moment, the net reactions at the guides will be reduced.



engagement unit to slot-in in place (item "g") The whole chock box is secured through stud/nut
arrangement or similar (item 'h') Results and Discussions The following table highlights and compares
the MR-D advantages over typical Fixation or Rack-Chock systems. The table is in no way meant to
be an exhaustive exploration of all of the features of the invention, and many of those not discussed
will become readily apparent to a skilled reader once the full scope of the invention is understood. No.
Features Invention Conventional 1. - MR-D chock element engages the rack-chord at 90 deg
Thisimmediatelyreducesthe number of engagement sets to

It is not intended for MR-D to take over the jacking pinions function of supporting the weight
of the lifted platform. However, under the load of environment with the platform or lifted
body being displaced horizontally, there will be some vertical load transfer from the pinions to

MR-D chocks. When this happens the pinions loads can only reduce.

One should note that the application of MR-D when engaged with the rack chord is at an angle
90 deg offset from the rack face of the rack chord fepges 4.0. This is unique to this
invention and has the advantage of reducing the number of engagement chocks when compared
with conventional Fixation or Rack Chock systems used on opposing rack desigig(see

1.0

Because the application of MR-D is linked to harsher environment and at upper limit water
depth with higher induced forces in the legs, the provision of rack at 90 deg offset in the chord
needs only be done at the top end of the legs of the Unit. Roughly, it is incorporated about at
15-20% of the leg length top end. At lower water depth, the application of MR-D is not
required, and so no offset rack required. The typical offset rack built in a rack chord is best
illustrated byfigure 9. Other methods are also feasible and shall come under this invention to

work with MR-D system.

The location where MR-D is placed can be near the top of the jack case or close to the main

deck (sedigures 6.0 and 7.0 For that matter, both locations can also be equipped with MR-

D system if the force situation requires so. Such application arrangements are all part of the
embodiment of this invention. Nine (9) MR-D sets will be required if the legs are triangle in
section and there are 3 legs to each Unit figeee 10) If installed at two level locations, 18

sets will be required.

Each MR-D set engaging one rack-chord of the leg of the Unit is basically made of the

following components (seégure 11):-



half of that used in conventional Two compartments are required to holdthe Fixation of Rack Chock
system and be made integral with jack offset angle to the rack plain and only one set per rack- chord
of leg. - Minimum installation complexity. fixation or rack chock system used on opposing rack chord.
The modular slide-in installation is made very easy to install and has no surrounding piping, cables,

and other

complicated mechanisms to be installed and connected. housing.Thisiscomplicatedand

- A modular structural box for sliding in and out of a ‘slot hole’ in the jack case
structure (item ‘a’)

- Inside the modular box, the chock piece or element is located to slide internally
(item ‘b’)

- Two sets of wedges are for vertical positioning and engagement with rack chord
made integral with screw-sets (item ‘c’)

- The chock element has a compressible layer sandwiched to allow for lateral
horizontal movement (item ‘d’). This is optional.

- Screw-set for locating the chock during engagement and disengagement (item ‘e’)

- As a standard supply, power drive motors using a suitable gear box (worm gear
arrangement is one option — item ‘f’) and powered by compressed air is to move the
screws. The driving energy means can also be hydraulic as well or electric if
required.

- Jack case has a slot-in hole (an integral structural box) and allows the modular
engagement unit to slot-in in place (item ‘g’)

- The whole chock box is secured through stud/nut arrangement or similar (item ‘h’)

Results and Discussions

The following table highlights and compares the MR-D advantages over typical Fixation or
Rack-Chock systems. The table is in no way meant to be an exhaustive exploration of all of
the features of the invention, and many of those not discussed will become readily apparent to

a skilled reader once the full scope of the invention is understood.

No.

Features Invention Conventional

- MR-D chock This immediately reduces théf'wo compartments are required |to

element engages thenumber of engagement sets |toold the Fixation of Rack Chocgk

rack-chord at 90 deT half of that used in conventionabystem and be made integral with jack




involves much fabrication and in-situ installation works, and incorporates many separately installed
mechanisms (hydraulic cylinders, power screws, MCC, piping, cables, junction boxes etc.) to operate
each chock.. 2. Designed for use to enhance the Unit's operating capabilities and not necessary a
permanent and operating feature MR-D to be installed or applied only if there is a true requirement for
its usage, as in the situation of harsher environmental conditions or deeper water depth for the unit to
operate in. When operating at lesser environmental condition, there is no need for its application.

Fixation or Rack Chock system is designed to be permanently attached to a Unit thus making it not

flexible-and-ngt sharable with other Units. In-most cases; the ne 1
depth] can GECSRIEABE LIS on E BB A ehorBOSK PYRAIT Bk e VB HEH 10
Unit when neaceglaiachaodnsaplsen Qihebpptiigrﬁngm dhdgipodiseiiyhaohgabfiedata cost ai-aitu
Unit down when shatedwith oter dnit, £RRtal fRenclidie R sashEston AN Ranls Sheskcavsler
s o the DT SRR ot oA p
chord of leg. is made very easy to install andnany separately installed mechanisms
- Minimum has no surrounding piping(hydraulic cylinders, power screws,
installation cables, and other complicatedICC, piping, cables, junction boxes
complexity. mechanisms to be installed andtc.) to operate each chock..
connected.

2. | Designed for use to| MR-D to be installed or appliedFixation or Rack Chock system |[is
enhance the Unit’s | only if there is a true requiremeptlesigned to be permanently attached to
operating for its usage, as in the situatipa Unit thus making it not flexible and
capabilities and not | of harsher environmentalnot sharable with other Units. In magst
necessary a conditions or deeper water deptbases, the need to apply the system at
permanent and for the unit to operate in. Wherevery water depth can become| a
operating feature | operating at lesser environmentalumbersome operational chore.

condition, there is no need for iLs
application.

3. | Portability Because it is removable from @apital expenditure of each Fixatipn
Unit when not required andand Rack-Chock system adds to the
usable on other Units requiringJnit’s total cost.
it, its portability brings the total
cost of a Unit down when shared
with other Units.

4. | Compressed air This eliminates fixed installationA fixed system of Fixation or Ragk
from Unit as motor | of distributed piping, electricalChock type requires fixed installation
driving energy outfits to serve all three legs on af distributed piping and electrical

Unit with hydraulic pack unit outfits all over the Unit plus MCCs
(HPU). Operation is made muctand control consoles to serve three




from Unit as motor driving energy This eliminates fixed installation of distributed piping, electrical
outfits to serve all three legs on a Unit with hydraulic pack unit (HPU). Operation is made much A fixed
system of Fixation or Rack Chock type requires fixed installation of distributed piping and electrical

outfits all over the Unit plus MCCs and control consoles to serve three

easierandcostsavingsis

obviousnottomention substantiallowermaintenance demands. legsatthreecornersof theUnit.

easier and cost savings
obvious not to
substantial lower maintenan
demands.

mention Maintenance and operation of t

ceystem becomes much more comp

and expensive. (séegure 3.0)

ilegs at three corners of the Uni

System operation

ease

MR-D unitized engaging set
work in one direction to engag
or disengage after some pI
alignment of chock and only ¢
upper depths

limit water

Localized compressed air drivedhere is also rig load transfer to t

screws are easy to operate
complete the engagement

disengagement.

sf£ngagement at every water depth

.for chock alignment and engageme

tohock to be looked into.

or

hitMCC, HPU, movement controls efc.

atself additional chore let alone the

eneed to operate the system through

nt.
he

Designed to share
and not take 100%
the induced bending
moment

From Fig. 6.0 & 7.0, MR-D is From Fig. 8.0,

designed to take partial induc

bending moment and thereforgypical fixation system. This meai

the chock element is not load
to its limit or can be designed
be lighter.

the full induce

ebending moment is absorbed in

cthe chock element must be design

tdor heavier duty.

M odifications of the Preferred Embodiments

While the invention has been described with particular reference to certain embodiments

thereof, it will be understood that various modifications can be made to the above-mentioned

embodiment without departing from the spirit and scope of the present invention. The

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

10



Maintenance and operation of the system becomes much more complex and expensive. (see Figure
3.0) 5. System operation ease MR-Dunitizedengagingsets work in one direction to engage or
disengage after some pre- alignment of chock and only at upper limit water depths. Localized
compressed air driven screws are easy to operate to complete the engagement or disengagement.
Engagement at every water depth is itself additional chore let alone the need to operate the system
through MCC, HPU, movement controls etc. for chock alignment and engagement. There is also rig
load transfer to the chock to be looked into. 6. Designed to share and not take 100% the induced

bending m mentf & 7.0, &R D.is design E ke partial |ndu ndln enta
therefore AEECHIIE ARSI HOTIGHULERRE i o DS b GE SEPE EPLARGIREFN Gescrbed for he
FromFig.8FhtbefMbintkiceRdirnihigoDo vl rird &bsnda@émttymthahf@(wgm\austerrk dleinanesios dself
chock elen]ent ust ede%i ned f; rheaviter du&y. . . . .
elévating Unit, theése ~aforementioned’ descriptions are merely illustrative and will vary
depending on the application and the requirements of the Unit. An example of such variation
is application of MR-D to the Unit’s legs that are not made with racks but other shape sections
such as cylindrical cones, rectangular pin-slots or something else so as to cause the intended

engagement.
I nfor mation Disclosur e Refer ences

Information relating to inventions that may have been previously filed in by others and that is

of similar invention can only be determined after a search by the authority
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Modifications of the Preferred Embodiments While the invention has been described with particular
reference to certain embodiments thereof, it will be understood that various modifications can be made
to the above-mentioned embodiment without departing from 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 'Force
Moment Reducing Device' and in engagement with the legs with rack elements of a self elevating Unit,
these aforementioned descriptions are merely illustrative and will vary depending on the application
and the reguirements of the Unit. An example of such variation is application of MR-D to the Unit's legs
that are netirant &N QRIS CLAIMS shape sections such as cylindrical cones, rectangular pin-slots
or something else so as to cause the intended engagement. Information Disclosure References
Information relating to inventions that may have been previously filed in by others and that is of similar
invention canlonky $elfddevatimgedrafitey arqeadichgrthig apkaifoity, TEESENUENTORBNE) suNtble. A self
clevating d””'”gf%f BFRAHGHOBif g ! fQHF]ni@SéP %&Y&FSH“#T&L@F?%@%&?&M&&Q@:0" and

ull or body of t

gas drilling or production and other operations comprising: a e Unit to be moved up or
down vertically by (el PadEY &fsharoitIQcReUNRYethtRiDef@\un tkavbcalf iy K0/, RGNSy Seie er
commonly known g frixatioghar Rack Chock system is used and often this relieves the Jack Unit from
its function of holding up the hull fully or partially; characterized in that the Fixation or Rack Chock
system is now replaced by the Invention called 'Force Moment Reducing Device' (or "MR-D") that is

novel in design agideperiermavel reduse pingsa inclangs! iwve.bfee@lﬂﬁ&mﬂmmmtae IesanemerR &k
oes

sharing the stress with the upper and lower guides but d not relieve the Jack Unjt from holding up
the hull when thé%‘?ﬁﬁ'fs%ﬁ&%éwaﬁﬁ,%ﬁﬁ Ol (RIS etk B AR BIREIGR 2halding,
novel and uniquesptineipigl dhizootaeirdampling the system to engage with the Unit's leg rack-chord at
an offset angle from the normal rack plate plane thus reducing the number of devices required
engaging each rack-chord and,

characterized in that the Fixation or Rack Chock system is now replaced by the

Invention called ‘Force Moment Reducing Device’ (or “MR-D”) that is novel in design
and performs to reduce stress induced from bending moment in the leg members by
sharing the stress with the upper and lower guides but does not relieve the Jack Unit

from holding up the hull when the hull is stationary and,

further characterized in that the Invention works on a different, novel and unique
principle of contact enabling the system to engage with the Unit’s leg rack-chord at an
offset angle from the normal rack plate plane thus reducing the number of devices

required engaging each rack-chord and,

further characterized in that the Invention allows the engagement device to move in X
and Y directions in a horizontal plane and the only restraint is in the vertical direction.
This effectively allows the leg to lean and rest on the upper and lower guides to provide

the counter moment as does the MR-D.

2. A self elevating drilling or production rig, platform, vessel or systemU{ihi¢) suitable

for off-shore oil and gas drilling or production and other operations comprising:
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further characterized in that the Invention allows the engagement device to move in X and Y directions
in a horizontal plane and the only restraint is in the vertical direction. This effectively allows the leg to
lean and rest on the upper and lower guides to provide the counter moment as does the MR-D. 2. A
self elevating drilling or production rig, platform, vessel or system (the Unit) suitable for off-shore oll
and gas drilling or production and other operations comprising: a Fixation or Rack Chock system
permanently installed and driven by a common or dedicated central power-pack to work the Fixation of
Rack Chock systems at each leg of the Unit through a network of distributed piping and electrical
outfits; and characterized in that,by replacement, that the Invention renders simplicity in design which
results in the engaging components and power drives being grouped together and modularized in a
structural box that Eixaeasilyr lRaokstalertkos stk qreenatioantlyremseiied ama orddulasytencoameon or
further characterjzeg n At e Invention.cap be poweed direaly prsity By he nite exstinge, o 1o
compressed air system anb6ard aka appﬁeal&hroug hand hetd Air power tools an YRerefore 9
eliminates a subsfahtévdrvbthmedglf disttiuaddopigistg mndk@pingaralitiesthealwotfits ptretwise be
required. 3. A self elevating drilling or production rig, platform, vessel or system (the Unit) suitable for
off-shore oil and gas drilling or production and other operations comprising: a Fixation or Rack-Chock
system which is ebaisieteiagdtie thak by Vieplaseaenmdlalithth ihecoterymassatsismapliatiys of design

Unit, or at least the,iajaubiiD AL HGRBIAY"S FRGFHERE: Sh ﬂchrﬂ/&tﬂéih%ﬂ&%%mé?%d

the Invention is for enhancing the Unit's operating capability. The Unit is thus not dependent on the

Invention within FRGSUEHEEE plEr iRl BAuER pRoxx Eagt FARaPRSHYE GSpBISHRIEhHPE SBiErcOBBERHAROT
limit and, further ehaseteHzadibtRak e mvamdion with its components modularly housed in one

structural box in engagement with rack-chord of leg allows it to be easily dismountable
further characterized in that the Invention can be powered directly in-situ by the Unit's
existing compressed air system onboard and applied through hand held air power tools
and therefore eliminates a substantive volume of distributed piping and electrical outfits

that would otherwise be required.

3. A self elevating drilling or production rig, platform, vessel or systemU{ihi¢) suitable

for off-shore oil and gas drilling or production and other operations comprising:

a Fixation or Rack-Chock system which is certified with the Unit to work at all times
within the design operational limits of the Unit, or at least the majority part of its

operating envelope;
characterized in that, by replacement, that the Invention is for enhancing the Unit's
operating capability. The Unit is thus not dependent on the Invention within most of

its operating envelope except toward the upper and more severe operating limit and,

further characterized in that the Invention with its components modularly housed in one

structural box in engagement with rack-chord of leg allows it to be easily dismountable
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or removed when not in use or the whole installation made temporarily non-functional when operating
conditions do not require using it. 4. A self elevating drilling or production rig, platform, vessel or
system (the Unit) suitable for off-shore oil and gas drilling or production and other operations
comprising: a Fixation or Rack Chock system permanently installed and operated through a wide
network of distributed piping and electrical outfits across the Unit's body to reach out to the three leg
locations requires a stringent program of maintenance and complex operational procedures to ensure
proper system functionality, and, characterized by replacement, that the Invention with its modular

o e SRR e B RS o

when operating conditions do not require using it.

4. A self elevating drilling or production rig, platform, vessel or systemUthi¢) suitable

for off-shore oil and gas drilling or production and other operations comprising:

a Fixation or Rack Chock system permanently installed and operated through a wide
network of distributed piping and electrical outfits across the Unit's body to reach out
to the three leg locations requires a stringent program of maintenance and complex

operational procedures to ensure proper system functionality, and,
characterized by replacement, that the Invention with its modular engagement units in

structural boxes and made operable in-situ by Unit's existing compressed air system

contributes greatly in reducing the level of maintenance and operation complexity.
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