A SYSTEM AND METHOD FOR MOORI NG OF OFFSHORE STRUCTURES Background 1.
Technical Field 5 Enbodi nents of the invention relate generally to
anchoring and nooring systens for offshore structures. Particularly, but
not exclusively, enbodinents of the invention pertain to a systemfor
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15  attached to chain stoppers typically mounted on the offshore structures while the

other end of the lines is attached to anchors or anchoring piles that are

embedded into the seabed. Such an anchoring configuration allows the offshore

structures to stabilize and secure themselves in an operating location amid the

harsh, unpredictable weather and environmental conditions generally

20 experienced in the ocean.

In some offshore structures (e.g. SPAR platforms that may operate in Arctic |
conditions), supporting columns of the offshore structures are designed with
circumferential recesses at sections that are approximately located at or near to

25 the sea level. The reduced cross-sectional area of the supporting columns at
those sections assists the offshore structures in “cutting” through oncoming
waves or ice chunks, thereby mitigating the effects of any undesirable loading
forces that might otherwise be transmitted therefrom to the offshore structures.
However, the circumferential recesses also expose the chains of the mooring

30 lines (refer to Figure 1) which are typically guided down along the supporting
columns to chain fairleads attached thereto at or below the sea level.




1 Consequently, the exposure of the chains poses several problenms. Firstly,
the exposed chains mght result in accumnul ation or encourage fornmation of

unwanted articles such as ice chunks around the recessed sections, thereby
i nadvertently increasing the cross-sectional area of the recessed sections.

In 5 addi tConseduErty, itfe @xpOs@redsEMNeCENSAS POEes REvEl rSf)l_eﬁ’f‘éfeFer%ttﬂg _
chains should a boat accidentally steer into the supporting columms which
n ght t her@X@f¥gAgahainshamighieseswiit tine acewwulationher ohstimages fonmuatiore. ofU. S.

Pat ent No. 225. i scl Qs r-tvpe, pl atformwhich.includes a 10
hul | defi n‘f’in“&gitgge%'?'gﬁ\?ﬁ'eg{‘éiﬁ%e%%i ﬁ'&&@%&%ﬁlﬁ’ s ée‘%eéséﬁ\gnfr% IR (theTelY udes
a reducedndiesntdrly Meekaging thecrbes-sditidiidl id18ai sretht! RivesdEl UslAbhs hal | ast
tanks _allow the hull_ to be noved between a ball asted down position

defi ni ARy @AAdiRTerthelgiscalspigreaterichanss and rislg of seperng thm cheins reboulyaa

| oner wat I e ' : (o) i ' 2d in.the keel . Risers
extend t h?%oueg hdat%:hdeé%éélhtﬁ g{ev?ﬁel Ilrln,%u@%c#pl@ﬁﬁg icﬁﬁli&%@g} nB%'f’E & %@(qaé}ﬂﬁrng
upwar d fr dhetlives sf fipoctevbontheioffshorleostRictueor ti on supported in the support

buoy. A disconnect system detachably connects the support buoy to the hul
and the upper portion of each riser to the lower portion thereof, whereby

the hull anet _ ' FGhdd If ' apl e
fromthe buoy Fz%ngﬁ%r I@%tkggrl%)il on o#béegaéﬁsrpra?stﬁgre ?(;Hrt%g@ %&/%ﬁgﬁlﬁ%g voi d
a col [1Psi dniliwilefining fa acenteryveibgxtendinghdownwachiecd kegstEine Hdnpelsies a

renotely qQ el easabl y_coupl es the upper portion

ble.ri ler. th
of each’ 1 BaPoR ciabefRs BFK BBHiam T ANEGR Y iba B9%h Addevanies Al s

renot el y- eieneiplechiiPtd B¢ PRGAR HeSREN i . 25
U.S. Patent No. 7,197,999 B2 dyzcl ose§ Haamg%tg?ﬁbﬁrgp%?@gﬁgﬁgmgfga%?gjﬁ%\é\hm ch

i ncl udes avalabliagt aogrebaliagted 4t position dafippdriy agowededtenlide hAviisay 4 ower

end in ' | cel b r nmoqQring nodule. The upper hull
ot uct ur 6 S EPoHHUETE diffbstat B Keel FREm 00T Tubhiab e sreried. cack
upper 15l lhasinguah Wiperportieneseshding pwiRd e the SWsBare bRyy Hrecanbget i ng
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connect i oROFiGesURRAriachBthesuppert buoy. A disconnect system detachably connects

the support buoy to the hull and the upper portion of each riser to the lower
portion thereof, whereby the hull and the upper portion of each riser are
selectively detachable from the buoy and the lower portion of each riser for
20 movement to avoid a collision with a floating object. The disconnect system
comprises a remotely operable riser coupler that releasably couples the upper
portion of each riser to the lower portion thereof, a latch mechanism that is

remotely-operable to releasably secure the buoy to the keel of the huill.

25 U.S. Patent No. 7,197,999 B2 discloses a spar-type offshore platform which
includes a buoyant upper hull structure supporting a deck and having lower end
in which is received a buoyant lower mooring module. The upper hull sfructure is
connected to the mooring module by connection lines. The upper hull structure is
removed from the mooring module by disconnecting the connection lines from

30 the upper hull structure while leaving the connection lines atfached to the

mooring module and while the mooring module remains moored to the seabed.
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nooring an offshore structure where a portion of a hull chain, which my 20
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Summary

Embodiments of the invention provide a system and method for installing or

mooring an offshore structure where a portion of a hull chain, which may
20  otherwise be exposed to water in the “splashfice zones” around the seawater

level, may be stored fully submerged underwater after the offshore structure is

moored into a desired position. Embodiments of the invention also provide a

system and method for quick and safe disconnection of the offshore structure

from a mooing line as and when required, especially when an object, e.g. boat or
25 ice berg, is fast approaching which may damage the offshore structure.

According to one embodiment of the invention, a system for offshore installation
may comprise an offshore structure body having an upper portion, a lower
portion and a recessed portion interposed therein, a chain lock mechanism
30 mounted to the body, a chain tensioning mechanism movably mounted on a
deck of the body, and a chain housing. The hull chain may connect the chain
tensioning mechanism to a mooring line via the chain lock mechanism. In a first

mode of operation, the chain tensioning mechanism may be operable to apply a
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deck of the body, and a chain housing. The hull chain may connect the chain
t ensi oni ng nechanismto a nooring line via the chain | ock nmechanism In a
first node of operation, the chain tensioning nmechanism may be operable to
apply a 3 tension to a hull chain and a nooring line to secure the
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where the_ hull chain connects the chain tensioning nmechanismto a nooring

line via 196eSRERIP fomrdk mbermiasificeVBanes. mai ntai ning the tension in the

hul | chain using the chain | ock mechanism the nethod further conprises

rel easing a first portion of the hull chain engaged by the chain tensioning
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the chain_ housi ng for renderi r‘{g th%_recessed portion of the offshore

st ruct ur ePEMLNd rpacpl%hore struc Ire w ich comprises a body having a recessed
portion interposed therebetween, a chain lock mechanism and a chain housing
mounted to the lower portion of the body, a chain tensioning mechanism
movably mounted on a deck of the upper portion of the body. The method may'

20 further comprise applying a tension to a hull chain using the chain tensioning
mechanism, where the hull chain connects the chain tensioning mechanism to a
mooring line via the chain lock mechanism. While maintaining the tension in the
hull chain using the chain lock mechanism, the method further comprises
releasing a first portion of the hull chain engaged by the chain tensioning

25  mechanism and guiding the released first portion of the hull chain into the chain
housing for rendering the recessed portion of the offshore structure substantially
free of the hull chain. The method may further comprise maintaining the

released first portion of the hull chain fully submerged underwater.

30 In certain embodiments, a disconnect mechanism may be provided between the
hull chain and mooring line. The disconnect mechanism may allow quick and

safe detachment of the offshore structure from the mooring line as and when
required.




free of the hull chain. The nethod nmay further conprise naintaining the
rel eased first portion of the hull chain fully subnmerged underwater. 30 In
certain enbodi nents, a di sconnect nechani sm may be provi ded between the
hul | chain and nooring line. The di sconnect nechani sm may all ow quick and
saf e detachnent of the offshore structure from the nmooring |ine as and
when requiyed., 4 The above and other features of the enbodi nents of the

i nvention ¢ Iakve @adcpigsdiaatirgseat dre csnhpdimants tafetivolinvantiog will be

par agr aphs i LiqREd; i odi nents of the

i nvention %‘?Se%r :égﬁfl seiéjt%ﬁlgreg[%g %e?@ﬁ@@%gﬁﬁ e to the drawings, in
which: Figure 1 illustrates a nooring configuration in accordance with one
enbodi nrent .1E of t.hg. [ nv& tign. Figure 2 is a perspective view of a system
for confi JAPFhEesREPLiGNS enéra ng |ines depl oyed on of fshore
struct ur esg i ' t : [ £OnN; Figure 3
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magni f i ed gre@ndpgss in which:ews of the conponents in the systemof Figure 2;
20 Figures 5 and 6 show the systemof Figure 2 in different stages of
operation; Figure 7 is a partial perspective view of a chain |ock

mechani SmFi?&re_F'l Giitrafed & :ﬂoaﬁﬁg%ﬁﬁ@&ﬂa@iaﬂ'in\éc%wrda‘ncb*\ﬁitﬁ%'efl?nh%giment
mechani smof Figure 7; Figure YA is a cross-sectional view of a disconnect
nmechadPsmafdh@invengaged node; 30 Figure 9B shows a partial magnified view
of the engaged internal interlocking mechanism of the disconnect nmechani sm
of Figure 9A

Figure 2 is a perspective view of a system for configuring and supporting
mooring lines deployed on offshore structures in accordance with one
embodiment of the invention;

15
_Figure 3 is a side view of the system of Figure 2;
Figures 4A and 4B show partial magnified perspective views of the components
in the system of Figure 2;

20

Figures 5 and 6 show the system of Figure 2 in different stages of operation;
Figure 7 is a partial perspective view of a chain lock mechanism:;
25 Figure 8 is a cross-sectional view of the chain lock mechanism of Figure 7:

Figure 9A is a cross-sectional view of a disconnect mechanism in an engaged
mode;

30 Figure 9B shows a partial magnified view of the engaged internal interlocking
mechanism of the disconnect mechanism of Figure 9A;




5 Figure 10A is a cross-sectional view of a disconnect nechanismin a

di sengaged node; Figure 10B shows a partial magnified view of the

di sengaged internal 5 interlocking nechani smof the di sconnect nmechani sm
of Figure 10A; Figure 11A shows a nal e conponent of the di sconnect

mechani sm Figuguf @A ld aBross-settioes -wivwenaidiennecorfechafisneiith didetiyagbdt he
mal e conponent of 10 Figure 11A; Figure 12A shows a fenmal e conponent of
the di scorﬂ?@gf" nmechani sm and Figure 12B is a three-di nensi onal
cross-sectional view of the female conponent 15 of Figure 12A. Detail ed
Description In the follow ng description, nunmerous specific details are set
forth in drigere t tOB psbowde aa pdrtiabuphgnifider sleandbhghel digsrigagedi lintemidiati ve
enmbodi pent.s olf he 20 inventjon. It wil] be understood, however, to one
skilled idfERlgc Wﬁ,m?ﬁ*é?“'ﬁ%@cfﬁﬁé#ﬁ%onaﬁct mechanisit pbihignes 184. pract i ced

w thout some or all of these specific details. In other instances, well

known process operations have not been described in detail in order not to
unnecessarfiigyreobt shewper malenompepent of thefdisnunoechamdchahsinmg descri bed. In
the drawi ngs, like reference nunerals refer 25 to sanme or simlar

functionalities or features throughout the several views. Enbodi nents of

the i nventHigurep! 18 iglg tiredYaihRINRIIth BRSJE0SEdiBhaPABl Sithb '?ﬁai%ftg)mﬁd’r%%'r' ng
noori ng chal ns depl oyed on of fshore supporting structures and to a
discoﬁaecﬁﬁﬁﬁ@ﬁﬁHﬁsn1that al l ows safe and quick detachnent of the offshore
30 structures fromthe nooring lines. Figure 1 shows a nooring
configuration 100 in which an offshore structure 200, e.g. a Spar-type

pl at f or m Figurdef@/ogkolws @ féarile wahyohehDaf MRMiSRMRE hsdanidnadsdior pile
104 (or suction anchor) secured to an underwater floor 106 or structure.

It is to be appreciated that enbodi nents of the invention may be
Figure 12B is a three-dimensional cross-sectional view of the female component

15 of Figure 12A.

Detailed Description
In the following description, numerous specific details are set forth in order to
provide a thorough understanding of various illustrative embodiments of the
20 invention. It will be understood, however, to one skilled in the art, that
embodiments of the invention may be practiced without some or all of these
specific details. In other instances, well known process operations have not
been described in detail in order not to unnecessarily obscure pertinent aspects
of embodiments being described. In the drawings, like reference numerals refer

25  to same or similar functionalities or features throughout the several views.

Embodiments of the invention provide a system and method for configuring and

supporting mooring chains deployed on offshore supporting structures and to a

disconnect mechanism that allows safe and quick detachment of the offshore
30 structures from the mooring lines.

Figure 1 shows a mooring configuration 100 in which an offshore structure 200,

e.g. a Spar-type platform, is deployed in deep waters 102 and moored to an
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applicable to other types of offshore structures with suitable

nodi fications. In a moored position, the offshore structure 200 may be
secured to the anchor pile 5 104 via an anchor chain 108, a nooring line
120, a nooring di sconnect nechanism 900, a hull chain 300, or a
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of the body. For this purpose, a trolley 210 or a skidding or novable
platform and rail guides 212 may be provided on the deck to facilitate

movenent  ghgdrde2 Ghawg hPETSPELNG PBR 8N4SWstem for configuring and supporting

mooring lines 120 deployed on offshore supporting structures in accordance with

one embodiment of the invention. Figure 3 is a side view of the system of Figure

20 2. Figures 4A and 4B show partial magnified perspective views of the

components in the system of Figure 2. As illustrated, an offshore structure 200

may comprise a body, e.g. Spar body, having an upper portion 202, a lower

portion 206 and a recessed portion 204 (or reduced diameter neck portion)

interposed therebetween. The recessed portion 204 would normally coincide

25 with the splash/ice zone located approximately around the level when the

offshore structure 200 is in a moored position. Tapers may be interposed

between the upper portion 202 and recessed portion 204 for deflecting an
approaching ice sheet.

30 A chain tensioning mechanism 400 (or chain tensioner skid) may be movably
mounted on a deck of the upper portion 202 of the body. For this purpose, a
trolley 210 or a skidding or movable platform, and rail guides 212 may be
provided on the deck to facilitate movement of the chain tensioning mechanism
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7 400 between various working positions on the deck. It is to be

appreci ated that other arrangenents nay be envisaged to all ow novenent of
the trolley 210 on the deck. The chain tensioning nmechani sm 400 may
conprise a chain utility wnch 402, a diverter/lock utility winch 404, a
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for enabling a renotel y-operated vehicle (RO\/) to attach a wire 708
thereto. Fifuredat Rnkbog ksHIRE B2, rﬁ[ﬁé{h ease
in the tengfhon of tnhe hul | ?hg}:l%m:%légﬁ e %L%rﬁ‘r’]"?(?%%ﬂta%nbﬂgagé’& o %

al | owl¥ el pasiing. o'lfheaclm@lorlealsmeqmmimn tmﬂsmayn cofmprise &eitdt sellfalbmﬁ Q@hafi ess

awre 70 edtothed n ani sm .7 the tirst
sel f-1 ockﬁ)ﬁé%%h@ﬁ% HaYoR% OPEHA toqu@ggl a?é‘ﬁ%‘?@f‘ﬁ' t"héh%ﬂpll CHRHY n
300. 300. The chain lock mechanism 700 may further comprise a second self-locking

chain lock 720 which may be operable to cooperate with the first self-locking
chain lock 710 to maintain tension in the hull chain 300, or which may function as
20  a safety (redundant) lock to maintain the tension in the hull chain 300 should the
first self-locking chain 710 fail. In one embodiment, the self-locking chain locks
710, 720 may be operated in a single direction (i.e. a reverse application of force
on the chain locks self-tightens the chain lock and increases the tension therein).
The chain lock mechanism 700 may further comprise a swing arm 704 and, a
25 docking mechanism 706 for enabling a remotely-operated vehicle (ROV) to
attach a wire 708 thereto. The chain lock mechanism 700 may allow tightening
or an increase in the tension of the hull chain 300. The chain lock mechanism
may not allow releasing or a decrease in the tension of the hull chain 300 unless
a wire 708 is attached to the docking mechanism 708 to pull the first self- tocking
30 chain lock 710 for releasing tension in the hull chain 300.

A hull chain 300 may connect the chain tensioning mechanism 400 to a mooring
line 120 via the chain lock mechanism 700 and fairlead 220. The fairlead 220
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A hull chain 300 may connect the chain tensioning mechanism 400 to a
mooring line 120 via the chain | ock nechanism 700 and fairlead 220. The
fairlead 220 8 (which nmay be known as sw vel fairlead or bendi ng shoe) nmay
guide or divert a portion of a hull chain 300 away fromthe .of fshore

structure @d0ck imay befkrmett asgwivelfaireadrorderidiey BHbE) ﬁi&@ig'ghi@@%rﬁ‘ﬁvéiff‘aangl e
Wi th respect .to I ngi udi nal axis of the_ body of the offshore structure)
to pr eventp‘PrgPBFgla ﬁ’d\/@ iRt S¢t anpy fram the ipEfshorsnstrugiurmaog e coffsedingiai ng

| [ : [ ] . i n_h i Q0. be
mount ed 1 o YRR of tHORul BT 800 ! artfe A reSpEORY"s AT BRiSR Pe. 200
and ar r angeatiyt of theceffsfeora spoictirentopreventldtecih aidvedddhtf sirthe HUIrd@ e 3dbe

chai n housing,. 800 is appropyrj atel ositioned such that it mou!d be 10
fully gubr&ﬂcgg@r‘?mﬂé?&ﬂf@ 86W§H‘L{’M3M POR4P @ moPlieg ife 1260 is in a noored
position. Accordingly, a portion of the hull chain 300 which is stored in

the chain housing 800 would al so be fully subnmerged underwater. By storing
a porti on Arhainhouaing 86Aahay Beonauntedvattbe lawer pentidardosoofithe boriyasfend

i _200_sybstantially f
b the. huldTSORE? ATyGBRe R0 0 ridngRa e mie el ROTIARuOT 3 ik sihin 00 fos
particl es stbaigeworie cﬁéﬂﬁ%dels%ﬁ?{:{ 8ed is éﬁp%riﬁt@@ﬁﬁﬁgitiﬁﬁéb sﬁgg't@%@ﬁgfgpﬁdgbe

prevented. Wiile the Figur | ustrate the ain ousi 00" |
di spod8d ifully subassaed i udenvater: whes hthienoffghrensichetnies 20008 ibei nppomedint ed

h haja; | . nts.o he .ghai housj,ng .8Q0 and
chai n 1 ook SRR SraByd PRl LB P AR S0usT B Ferebimihgcsnan
di verter |Hoai}sirr@&0®evcpmwi|sbedetf@uysgmm@rged@h@@@%r@os?ls%inqﬁa pdifol !
chai n 300 whi | %f_ree end of the released portion of the hull ‘chain 300
i s being il achain o304 AneRBNAeR Gins FRpdenings the Easssgd. portien rabdabf éhe i d

255 3o YAl ML MY, SN P80 sek g LR G AL ISR
nmechah$ s muadesifed ecchinglations)andafotmatipn of idegparticldsi thet aouldnevd Bedurkde Wi re
?g’?g atsce) dogcg%ﬁitegwtoggdﬁﬁa%fq c%gp?p?gVen%\éd? %igu?et IthrzegFitgr&(raesni[l)l\L/lgt%t% tlhledch%iSno’ the
housing 800 being disposed in juxtaposition with the chain lock mechanism 700
being mounted to the chain housing 750, other arrangements of the chain
housing 800 and chain lock mechanism 700 may be envisaged.
20 _
A movable lid 850 (or diverter lid) may be provided to secure a released portion
of the hull chain 300 while a free end of the released portion of the hull chain 300
is being lowered into the chain housing 800 for storage. The movable lid 850
may be manipulated by attaching a wire 230b between the movable lid 850 to
25 the diverter/lock utility winch 404 of the chain tensioning mechanism 400 (see
Figure 5), and adjusting (liting or lowering) the wire 230b to operate the movable
lid 850. By adjusting the movable lid 850, the released portion of the hull chain
300 may be secured and prevented from slipping through the movable lid 850 or
slipping away, and thereby guiding the released portion of the hull chain 300
30 towards the chain housing 800. While the Figures show the movable lid 850
being pivotally-mounted to‘ the chain housing 800, it is to be appreciated that the
movable lid 850 may be mounted to other parts of the offshore structure 200 as .
appropriate.




300 may be secured and prevented from slipping through the novable Iid 850
or slipping away, and thereby guiding the rel eased portion of the hul
chain 300 30 towards the chain housing 800. Wile the Figures show the
novable Iid 850 being pivotally-nounted to the chain housing 800, it is to
be appreciated that the novable Iid 850 may be nmounted to other parts of

200 Late. 9 In a npored position, the
hui | “chai nr oA e A B RBRE D sBonpres Bud ofshare whesturay2b0 feal20
at a desi niedotiagsinen 20ian Abaffbalerislih FRANAINERCHy FRE RARIS Mok Tundhisp
di sconnect_mechani sm 900 nay be interpose etweeh the hu charn 0 and
a nooring 19the ALgBcopngrt Bchaniskn @d0amhye intérposed hdtiveehathe RADchAiaM

! . . ! i
S ruct o o ooNE 2heBigdd U oAl ol atadtbert et erurta e m08dmTn an
engaged patet imowringi (e 120 drowndt Waedl fedifred. Stl_figﬁlté”Se shBRsAghaGHGRL! Om

d

S
the noori line 120 with the disconnect nmechaniSm 900 in a gl sengaged
posi tion. Sgglqtlﬂfee%@q’ derynesredapesitien vethytheldiscoongot sidohanismp&00 iof aan

i ceb , t ' nect | be acti vat t.o, di sconnect. or

:jgteagagt he t?lgtéld lcEalln 3 wgﬁ%ﬁ%gﬁg%gﬁ%’&mﬁ%@ﬁ%@ 2@0 grtached "SPitEfor e

st ruct ur e raoGrimgyineel 20mmith dhevitiycdrmettheichanishe JBI0SIHOA @%ngﬁﬁﬁﬁ%sﬁﬁ]ngoo
rable to automatically detach in other situations, e.qg. en a

o Do BirrProt S oS i dhion r BRSbINMORCt 10f on_ siess, e

det ach isdIHP o) fy i sconhect chapi sm
900 Ty acirn NSt Mchhaien AT ERS/ bk SactAIA P Ui Eafob R, B PRl
t owar ds t l¢8aimadee earerthé roooring tine M0 pathat the dffshordisteRfuiecio sm

' b I ected or coupled as and
whon requitled BRI AaBh ¢ HoS IEHGTINGS! THSRIANAT AHamRYG08, opgrapiee (buoys
010, 912 @RlorumEHllyalbtch! HAbiRY SHYRN. 605 WIS teRkiln iPind LI\ HALT

buoyant underwater. In certain enmbodi nents~where an 0 _

is ~ nmbor e®AAAFy2 MIPLeisrminRsblimity Upoesdetachmedet, dnivyera1 mfg'thmatduféwtmect
' ' ' ' ases tog

g‘;?g?g: f] "Bafh dftfie BELHHET PO hidrh may SR PlAREas hohass: surface

level, instead of descending towards the underwater floor, so that parts of the
disconnect mechanism may be easily retrieved and subsequently reconnected or
coupled as and when required. Depending on the length of the hull chain 300,

20 the buoys 910, 912 may eventually float at the water surface level, or maintained
buoyant underwater. In certain embodiments where an offshore structure 200 is
moored using multiple mooring lines 120, detachment of the disconnect
mechanisms at the various mooring lines may take place in phases to maintain
balance of the offshore structure 200.

25
Figure 9A illustrates a disconnect mechanism 900 which comprises a first (or
male or active} component 902 and a second compatible (or female or passive)
component 904 in an engaged position. Figure 9B is a cross-sectional view of
the internal interlocking mechanisms of Figure 9A. The disconnect mechanism

30 900 may be activated, such as by electrical or ultrasonic signals or both (for
redundancy purpose), to detach the first component 902 from the second
component 904. For this purpose, separate electric cables 906 may be provided
connecting the first 902 and/or the second component 904 to the offshore
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bal ance of the offshore structure 200. 25 Figure 9A illustrates a
di sconnect mechani sm 900 which conprises a first (or male or active)
conponent 902 and a second conpatible (or female or passive) conponent 904
in an engaged position. Figure 9B is a cross-sectional view of the
i nternal istrestleeld0fy electranicsand oiydragio €irBdits Thay dilse v g5bvigeghanisgm 30
900 may be,activated, such (ﬁi el ectrical or ultrasonic signals or both

t

(for reduf8SAREEYy @msr@aig Hay b eelestrisaile shgaarthtargh seifrtestedn éor

second COWH @Q?ﬂl' ' r p ri.c..cabl 06 may
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y charged an

b i ded. , Th di_ sconnect chani sm 900 nay be el ectrical

el T ¢ ot cdvarghiic eperdh i e PR Mo AEHITH Ak 8 e drStdRHErmle) samporent "
redeterm [ ' I i crgnﬁ' I?H%yl enR t [ nnec

ﬁechani sm %arg@ﬁrﬁyﬁggpg?%ﬂ&. SbHy rz%m?@ggnerg;&sﬁa@a%@%g Ber'egﬁgn

accunul at ongirawliq leaergy seay dre wiilisgd dordetaching the2fimh DO andt semml 904

i i sh | I n. pressure.. The hydraulic energy
T O L R4 T T, i ooR M e
one enbodiaththeddo the SLllHRIMBOE WHATPORRHI B forfBIE) D miUricHE 00 thay bbe

hull chain 300 while a second (or female) conponent 904 ‘may
to t hd®noditiasheditadhe saooringling d20nJ he meoting linay! 20emayrheeceredded tman

anchor pi 'a%c%gflp gq%g'de’%b%&]?r%(@ﬁ‘a%rgg‘ﬁa{%géeffﬂb?’gap 06. Figure 10A

Illustrates the di sconnec . "9A in a disengaged
position.. Figure 10B is a cross-sectional view of the internal 15

i nterl ocki nmechanisms of Figure 10A. Figure 11A shows a mal e conponent of
e di ScoIGUE. AihdIWSTAts80 i dssontegh Beshamsms 00 rafoEiaimeadi onas

0SS- secly; e ihhe t _<El . Figure 12A shows
;rfemal e tgtl)ér%?r?g\rép ggeinﬁﬁg. di@@g%ﬂg@@g%%m%ﬁ%%ﬁg%ﬁ%% \%\%ﬁ eOfFﬁéu?®e% s a
t hr eeldli mimterloeking cnessarssmsiod féd urei €M, of

Figure 11A shows a male component of the disconnect mechanism 900 while
Figure 11B is a three-dimensional cross-sectional view of the male component of
Figure 11A. Figure 12A shows a female component of the disconnect

20 mechanism 900 while Figure 12B is a three-dimensional cross-sectional view of
the female component of Figure 12A. Itis to be appreciated that the illustrations
of the disconnect mechanism 900 and its internal mechanisms are exemplary
only and may be suitably modified by persons skilled in the art,

25 An exemplary method or sequence of mooring an offshore structure 200,
according to one embodiment of the invention, is described as follows. It is to be
appreciated that some of the described sequences and steps may be modified,
interchanged or omitted as and when required.

30 The method may include providing an offshore structure 200 which comprises a
body having an upper portion 202, a lower portion 206 and a recessed portion
204 interposed therebetween, a chain lock mechanism 700 mounted to the lower

portion 206 of the body, a chain tensioning mechanism 400 movably mounted on
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the fenal e conponent of Figure 12A. It is to be appreciated that the
illustrations of the disconnect nechanism 900 and its internal mechanisns
are exenplary only and may be suitably nodified by persons skilled in the
art. 25 An exenplary nethod or sequence of mooring an offshore structure
200, accofdiesy afdhemppenbodione2@2 of thehisody) wechdin housmgBGE Fidieted o the

ollows. It is to.be ciated _that some of the described sequences and
fst eps nay &%Fu%?’?'?%&ﬁpgf]ﬁk% Sﬂgﬁé%rds‘f&””arﬁ PrEiprasl Hiedhwhehained®d.raed a30
The et hodfaiead 20 udeisiobe Apptecdisien!thaliMelatblddifid WoRE i) GORRLI Ses
a body having an upper portion 202, a [ower portion and” a re

portion 2@isambledhsier beingelséverserto an offistiarelsitek mechani sm 700 nounted to
the lower portion 206 of the body, a chain tensioning mechani sm 400 _
novably mounted on 11 a deck of the upper portion 202 of the body, a chain

housi ng 80Dhermuthed may flitherlif¥Bée PR6VIHRY &%OP%&)&@%HF%&EI{S %@t P2

portion of the hull chain 300, and a fairlead 2 I's to be appreci ated
that the fhAiRSI0IMaYhsoremMeartadyo Be approprateqmit éxlgbaffusicdmpogerstedder ed

ff i T hod further, i nclude, providi ng one or nore
hul 1 chai ra S0 hEne EcRRRR 9BF bre Rt R o T ag st A
part (e.g.orshire befarernxing deli®&2 todin bﬂ%&bsﬁﬁﬂﬁeﬁﬁoﬁg‘?g?ﬁéﬁ Hlagcﬁ@cﬂeda
wor k ti at ,or, wat e[ travel | ng vessel , or onshore before being delivered to
an of AOhortg thea SACHTEPnenh 9RA torliont the: Msde Tomponend 9621 ascc?nbmviemﬁsﬁogor
|1 t K wat er sur e le
casy retriyarehsEREReTER, 8P eady HEREvhE Bide orSRolt SElptke P00 A P be
provi ded tireougdy Girstl be providedethrat@gh atilityhsinehas MUz 88 itedichain FEEIGNHHheM
400, novable lid 85 chai Io% n&vchani sm 700 and fairleads 220 wth the
gui dance 6?99%%‘2%186&5@?& Gedi ehain lagiemechanism 80 fﬂrleﬁcﬁjéﬂﬂ 15
board C 4 .
onboar d =it thehadiahe: oe gt EAORthha Kk L. SR ictOfhe AU/ RSy,
jack 4b6 wngogrd Rawverke hdattBbefattduhedHai thet kulk Cloainrg0 0re Uvimg e 4@8chéd ch
prevents Iahelile, the hull chain 300 may be pulled back to the chain jack 406 via a
fairlead 408 of the chain tensioning mechanism 400 which prevents lateral

movement of the hull chain 300.

20 Atan appropriate location proximate to the offshore site, an anchor pile 104 may
be installed or pre-instailed at an underwater floor 106. An anchor chain 108
and/or a mooring line 120 may be attached to the anchor pile 104. At one free
end of the mooring line 120 which is to be connected to the offshore structure
200, an appropriate part (e.g. a second or female component 904) of a

25  disconnect mechanism 900 may be attached thereto. Another buoy 912 may be
attached to the female component 904 to allow the female component 904
ascend towards the water surface level for easy retrieval when required. The
female component 904 may be brought onto the offshore structure 200, such as
in a separate work boat, to be connected or coupled to the male component 902

30  while the hull chain 300 may remain onboard the first work boat. This way, the
disconnect mechanism 900 is disposed in an engaged position such that the hull

chain 300 is connected to the mooring line 120 via the disconnect mechanism
900.
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novenment of the hull chain 300. 20 At an appropriate |ocation proximte to
the offshore site, an anchor pile 104 may be installed or pre-installed at
an underwater floor 106. An anchor chain 108 and/or a mooring line 120 may
be attached to the anchor pile 104. At one free end of the nooring line
120 which is to be connected to the offshore structure 200, an appropriate

t (e.g..a second or fenmale conponent 904) of a 25 di sconnect nechani sm
BSB m(ay geT'aﬁ tf%%fﬁea RY1BeR Prageethée seaein® thre il ahain H00aevhich conndets

femal e conpaRR 4 opent. 904 . asgen owards the
wat er surface P@v@lg ?@@“3%"33’ r ‘er[gfﬁav:ai; h\%ﬁ'ﬁ%@eﬁ'ﬁq Pedooig E’?%ﬁ&be‘”%& onent
904 may bectminugtk methaniste Z00 ahdriairkaduz20ir gt 20bsivdcterafon.i Tha SIRPAT at e
work b to. be connected or coupled to the nmal e conponent 902 30 while

t he hugﬁt JRAPIRNE0 s PG epelies a krnsien 4o therhulbshain $ADsusing the he

di sconnect [ 9 ' ' b L. 1310 uch at. the
Ul Chai ROl s aaol SgIEARRE R dckied ERGRATRESGHIOT A Wul ot
mechani sm308Hothel 2haine ioakt moecheaysmhédo pmagee@lf-mksmﬁﬁamihzglgwwbgiré@al n
300, whic npect.s et ween the chai n tensi onj ng nmechani sm and a
noori ng | !}ﬁ@&?goctl?% ﬁ’(‘;{e'c%?ﬁf'ﬁe‘f’ d’éﬂcﬁcﬂgﬁ‘?%%@‘%hﬁu PBF_H] 8 bepueemt ?
desired t | €Hkin TleA s $ANLO0 hREI BBLARY ARP! LSS pgion to
t he hul | gﬁééi ﬁm?%ot@ﬁgi ngz Qkﬁeéﬁl}gi n ?ackéfgcng@Upghr a@hﬁ{eé\?l ng t%)é)t[ﬂ_eélé)ed
tensi 8f arftgsieditengianitn thedufidhair mayrbe Bfferredite ashafirstimotie wéahabbsmg 700
may self-| (o mai ntain the desired tension. The above-described process
of securi r?g’ Itfarlleoc}hul | chain 300 between the chain tensioning mechani sm 400
and the nooring line, and applying a 10 desired tension to the hull chain

may be referred to as a. first node of a nooring operation. After the hull
ch)alti n 300ATersBeuhel chein 00y issispedredeptitm dasiregotansiam andhpositiothtree may

el cased narod ol Brdbdtdffo Rlkdting JoHbh of 87 Ruf shaflierd shectdring foe
parti &l arélpased portion of the hull chain 300 in the chain housing 800. More particularly,
the chain tensioning mechanism 400 may release a portion of the hull chain 300
which connects the chain tensioning mechanism 400 to the chain lock
mechanism 700 (herein referred to as a first portion), while the chain lock -
mechanism 700 maintains the desired tension in a portion of the hull chain 300
20 which connects the chain lock mechanism 700 to the mooring line 120 (herein

referred to as a second portion).

The released first portion of the hull chain 300 may be stored into the chain
housing 800 for rendering the recessed portion 204 of the body of the offshore

25  structure 200 substantially free of the hull chain 300. More particularly, a first
wire 230a may be attached to a free end of the hull chain 300 and operable by

the chain utility winch 402 to guide the released first portion of the hull chain 300

into the chain housing 800. A second wire 230b may connect the movable lid

850 to the diverter/lock utility winch 404 of the chain tensioning mechanism 400

30 using a remotely-operated vehicle. The second wire 230b may be operable by
the diverter/lock utility winch 404 to manipulate the movable lid 850 which may

be pivotally adjusted to secure the hull chain 300. This would prevent the

_ released first portion of the hull chain 300 from slipping through the movable lid
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the chain tensioning nechanism 400 may rel ease a portion of the hull chain
300 which connects the chain tensioning mechanism 400 to the chain |ock
mechani sm 700 (herein referred to as a first portion), while the chain |ock
nmechani sm 700 mai ntains the desired tension in a portion of the hull chain
300 20 whi 850 costipping avey, cinal guitio the et particioBe HWl &Hin TO0bWErdd e 120
(herein referred to a second portion). The released first portion of
the hul | cﬁ%"i"ﬂ "?é'@'%@f?%e stored into the chain housing 800 for rendering
the recessed portion 204 of the body of the offshore 25 structure 200
substantially free of the hull chain 300. Mre particularly, a first wire
230a may baftar thecieiehses first pedioanaf thé hulleshiain B0 iwsrédh thiedciane habkagby

the chain gtility winch 402 to guide the re]eased first portion of the hull
chai n 300 é%ﬂ h"e%/ﬁ%c%ﬁ%dn PREIRL %é“s@bﬁh% oRt e rfishone sthicteenAB0t ist he

movabl e | | sibstidig FO2 of e R chaRF 00! IFurntr WhBTRIAG At BB AU e
t ensi oni ng mechani Sm 400 30 using a renotel y-operated vehicle. "The second
wire 230b fill cheino@ialtis estored trnethei vmmehgung %Q:de/ izv! mptﬁmtédt fully

i pul at lid 85Q .which . i vot al, adj,usted to secure
the hul I kBB Mdryafiyc s el HidEsiesd pleirRuBiios 2t Tanaiamobies: ne
hul | chai rp&flet gt h@IPERGint 300ESH behsretBNRAl %sbé@iayﬁu R r%éio?llﬁ' BFBC.”Q.
away, and guide the first portion-of the hull chain 300 towards the “Chain
housi i§ so‘gictlsa\fr?a&onﬁhévheée dhe amderwater jompiesatucs maye beuablovehagno 38grees

[ - chai ' 4 b cessed ryion 204 of the bqdy of
the. of f shor ooy affel 8 Bpb Bondudi o 1HF AT e ek Brivietiun arauado
Further, tthe watbeasedctilesd! qronttheraipmdyhbe sulerenahieh3OQonsusiargdcen the

chai n housi ng 800 d i i ntained fully submerged underwater. This way,
undesi redsfaﬁam-a?\q% %ﬁ FeCRe?li i exposed hufl hair i the splash/icerizonedai n

300 b , ' Yr l | e 0 Arctic regions,
wher ga? he%d%m?gg E?ﬁp@gt% llrle ep 6n%>90 ngd a \%géz}g?% %QSF%eségCellc%l h?,'%s\/\hl ch
i s not5corfdthoiugh the ureldasenescéonnd pditibe dfttke thenipstizan B0G wheaing exbbsedat er

surface | % %e %%abv%tért‘?hi%iﬂorggx ol??hes lIlnlaﬂlzc ra?n %bclg gie?le(r:eﬁl?/digggtve% itnow‘l':ltce?s
having a temperature above zero which is not conducive to ice formation and at
an underwater level not generally threatened by icebergs. The above-described
process of storing a portion of the hull chain 300 in the chain housing 800 may

20 be referred to as a second mode of a mooring operation.

The method may further include electrically charging and self-testing the
disconnect mechanism 900 for system integrity at predetermined time intervals
or continuously. There would be no actual detachment during self-testing which
25 is to ensure that the disconnect mechanism 900 is fully operational. As and
when required to activate the disconnect mechanism 900, the method further
includes remotely operating the disconnect mechanism by transmitting an
appropriate signal to initiate detachment of the hull chain 300 from the mooring
line 120. Examples of an appropriate signal include, but are not limited to,
30 electrical and ultrasonic signals.

In certain embodiments, an offshore structure 200, e.g. a Spar platform, may be

moored using multiple mooring lines 120. The mooring lines 120 may be equally
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formation. Al so, the absence of an exposed hull chain in the splash/ice
zones al so reduces the dangers posed by approaching objects, e.g. ice
bergs. 15 Al though the unrel eased second portion of the hull chain 300
remai ns exposed to the seawater, this portion of the hull chain 300 is

general |y érocmegdaliyn disfriduted verng ardipiResmidlldt MROWRIFEL tHEI Sﬁ?ﬂcﬁe”m
conducive to ice forpation and at an underwater |evel not generally
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an of fshore structure 200, e.g. a Spar platfor y be “Tnoored using
mul ti pPe nooring lines 120. The nooring lines 120 may be equally 14 or

[ ' i . i ence. of the body of_the offshore
e L S by oy S B\t b esbiois. o e bl
rel eased fohaiils pRpbsan tof sapdteh yt! th@hﬂédés§0|9%ﬁtién§t<9‘r fifé b'ﬂ‘sﬁgl‘éh%tr[]cﬂ&?é‘s' ng

800, the chain tensjoning nechani sm 400 may be appropriately repositioned
to work oNVHCh eRaingiden gvithyc thes sslashiinsr i zandisi ntheraly . elihinatingi inwemdédni ng

Tocat ed oftsmulert S GRS ERLE RelEis PR L SR BT Rt kel nes
120 al® t epvérmkeds ancosultepl bystd, addiderthity Bidesing infd e BRshaR studiR: By be
removed f1om tne Geck ol thI?ur%]; erhO“iaon%I gfti];L?lir g%gir Sc}fc%{]edmggrtil i ts ar
Subsequengpgrqaggmg Ig bergs. er, port ns e ng lines are
safely stored in the chain housing which is fully submerged underwater, while the
desired tension in the mooring line is maintained by the chain lock mechanism.
This way, accumulation and formation of ice on the released portion of the hull
20 chain can be prevented. Additionally, since the chain tensioning mechanism is
only required in the initial stages of deploying the mooring lines and can be
stored thereafter, equipment maintenance is therefore considerably easier. Also,
since the chain tensioning mechanism may be movable between various
positions for deploying multiple mooring lines, lesser equipment is required as
25  compared to conventional systems. This results in substantial cost savings and
weight reduction of the offshore structure. Further, the disconnect mechanism
as described above allows quick and safe disconnection of the offshore structure
from the mooring lines. This is useful in situations where an imminent danger
threatens to damage the offshore structure. The disconnect mechanism also
30 allows easy retrieval and connection (or reconnection) of the offshore structure
to the mooring line.
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10 Enbodi nents of the invention achieve various advantages. There are no
hul | chai ns exposed to seawater at the recess portions of the offshore
structure which coincide with the splash/ice zones, thereby elimnating
unwanted accunul ation of particles. Hence, there is no risk of exposed
hul | chai ns bei @thars estatiments vill ries Wppaoéntb tratthose cikdlisat & | the Sa@ effdig
into the offshgre.str fure or... encroachi ng.i ce _bergs. Further, portions of

hul | chai nCBPISRECHHY; ey SPerificatineand Arartices of taa InKeRtiRn. c Fathensese.ng
which is fgd SHiPRR ' J&sd - tens| [

mooring i neﬂ?{g:irrai In?&?ﬁeﬁgé%tég%%;%h%?gt%&hanlés%q'phg%i%!s?q @ay&ﬁl‘dt'%?t
accurul at i ton limitl ther embastiments cas alistlbeed.el dasedembodinmentsf ahdiefdatlides20
chain ¢can be prevented. Additionall since the chai g, tensioni ng mechani sm
is onI%y r@%ﬁﬁ%&ﬂ F‘hOY"ﬁeS*i?H"%i%? &@ée%femlﬁw'n\ﬂﬂhhg‘wnﬁ N beieg and
can be stqufedihefirodpSEndRNtbpABNt mMai ntenance is therefore considerably
easier. Also, since the chain tensioning nmechanism nmay be novabl e between
various positions for deploying multiple nmooring |ines, |esser equipnent
is required as 25 conpared to conventional systens. This results in
substantial cost savings and weight reduction of the offshore structure.
Furt her, the disconnect nechani sm as described above all ows quick and safe
di scor]nection of the offshore structure fromthe nooring lines. This is
usef ul¥i n situations where an i nmi nent danger threatens to damage the

of fshore structure. The di sconnect nmechanismalso 30 all ows easy retrieval
and connection (or reconnection) of the offshore structure to the nooring
line. 15 Gther enbodinments will be apparent to those skilled in the art
from consideration of the specification and practice of the invention.
Furthernore, certain termnology has been used for the purposes of
descriptive clarity, and not to limt the enbodi nents as disclosed. The
enbodi ments and features 5 described above shoul d be consi dered exenpl ary,
with dhe invention being defined by the appended cl ai ns.

20
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10 15 20 25 30 16 Caims 1. A systemfor offshore installation
conprising: 5 an offshore structure body having an upper portion, a |ower
portion and a recessed portion interposed therebetween; a chain |ock
nmechani sm mounted to the | ower portion of the body; a chain tensioning
nmechani sm movably nounted on a deck of the upper portion of the body, the
chain tensikpning mechani sm being operable to apply a 10 tension to a hul
chai n conn§@¥qﬁg the chain tensioning nechanismto a nooring line via the
chain | ock mechanism and a chai n housing mounted to the | ower portion of
the body, wherein the chain tensioning mechanismis further operable to
rel ease a tirstA system éor affshone instaliatiohaiompvisihg: t he chain | ock nechani sm

[ bl ' ' 15 the tension in a second portion of the hull
chai n. Sand wherdl RIPHRE skt o befh BariBoch Grsicpardonea dpwer pagion ant a

portion ofretBssdiipbriiohdhirpoied BRASHIAGehhe recessed portion substantially
free of the hull chain. 2. The systemof claim1l, wherein the chain |ock

nmechani sm conprd §@aindeck pwechegism mduinted tas thief Iowmpbrtg)Bmdxbﬁh& bc!ny{s whi ]E:h : s
operabl e to nai ' .t ensi in. the hull chain. 3. The systemof claim
1I,o further corrpérq?"’gé@ltae %&?ﬁﬁﬁﬁ%&”' ! SRoyably, piqutibed onf%.,cpegh, ith§ 4ARer hul | |
chai n t owgoootort lné tied diody h €hes cRgin t@Rsibnint freThahRm %Eir@ agé?%ﬂe fté'frakpﬁ/ra
conpri si n% a fairlead mounted to the I ower portion of the body .
recei \}ﬁng SMYOR {P 12 BwhrcRaincanmegting e IshRin tehaioning mesbanisgn to a mooring

line via the chain lock mechanism; and

a chain housing mounted to the lower portion of the body,
wherein the chain tensioning mechanism is further operable to release a first
portion of the huil chain while the chain lock mechanism is operable to maintain
15  the tension in a second portion of the hull chain, and wherein the chain housing
is arranged to receive the first portion of the hull chain for rendering the recessed

portion substantially free of the hull chain.

2. The system of claim 1, wherein the chain lock mechanism comprises at
20 least a first self-locking chain lock which is operable to maintain the tension in
the hull chain.

3. The system of claim 1, further comprises a movable lid which is operable
for guiding the hull chain towards the chain housing.

25
4. The system of claim 1, further comprising a fairlead mounted to the lower
portion of the body for receiving the hull chain to guide the hull chain connecting
the chain lock mechanism to the mooring line.

30 5. The system of claim 1, further comprising a disconnect mechanism

operable to detachably couple the hull chain to the mooring line, the disconnect
mechanism comprising a first component and a second compatible component

for engaging thereto, wherein the first and the second components are operably
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the chain | ock nechanismto the mooring line. 30 5. The systemof claim1,
further conprising a disconnect nechani sm operable to detachably couple
the hull chain to the nmooring |ine, the disconnect nechanismconprising a
first conponent and a second conpati bl e conponent for engagi ng thereto,
wher ei n t hdetachableafed teleasipgothe balipcivaimt forar theoproeing lind7byes aehsdibe for
rel easi ng the huIdI .chain fromthe nooring line by a renote conmand signal.
6. The sys‘%"éﬂﬁ“&(’ cﬁ'%'i‘% 5, wherein the renote command signal is one of an 5
electrical signal and an ultrasonic signal. 7. The system of cl ai m 6,
wherein the di sconnect nmechanismis configured for electrical charging and
sel f-testithg fofhepystem phckaimi 3. ywherein freeternetentorachand signahisesneabf ad0 8.

The syste - {; further comprising a first buoy and a second buoy
respec iver%kg&g%%lgﬁt%@]ﬂ@Uﬁﬁ%’tn?&gﬁlgn?ﬂe second conponents, wherein the
first and the second buoys are operable to guide the first and the second
conponents towards a water surface level. 15 9. The system of claim1l,

wherei n tHe challit sesterbaf elpime@hahersin the discoppectamelshanisot id configuredh, a

di " Lt ot | Cn the. chain t TN
rechant smivs Cistil brGRg Bnd XM esfify 1ol BB ntkainAf = pisdeiefPgagn
t he chai ntineinte?@l.10. The systemof claim9, wherein the chain utility

wi nch_and the diverter utility winch are operable by one of electrical
powerl nd hydraulic power. 11. The systemof claim1l, wherein the offshore

structure goody 1 &si0RT of ¥Bfn .SZ%r‘ﬂJléftéo?ﬁngﬁstir&éa rafpidy LRE L5 Budy

further conprising an anchor pile secur
respectively coupled to the first and the second components, wherein the first

and the second buoys are operable to guide the first and the second
components towards a water surface level.

15
9. The system of claim 1, wherein the chain tensioning mechanism
comprises a chain utility winch, a diverter utility winch and a chain jack, wherein
the chain tensioning mechanism is operable to maintain the tension in the hull
chain through the chain jack.

20
10.  The system of claim 9, wherein the chain utility winch and the diverter
utility winch are operable by one of electrical power and hydraulic power.

11. The system of claim 1, wherein the offshore structure body is a spar-type
25  platform.

12. The system of claim 1, further comprising an anchor pile securing the

mooring line to an underwater floor.

30 13. A method comprising:
providing an offshore structure comprising a body having an upper
portion, a lower portion and a recessed portion interposed therebetween, a chain

lock mechanism and a chain housing mounted to the lower portion of the body, a
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nmooring line to an underwater floor. 30 13. A nethod conprising: providing
an of fshore structure conprising a body having an upper portion, a |ower
portion and a recessed portion interposed therebetween, a chain |ock
mechani sm and a chai n housing nounted to the | ower portion of the body, a
18 chai n tehmindensignimgohechamsmovabhbllymomtted amaaiedkalf thé upber peRRA of
portion of, the body; applying a tension to a hull chain using the chain

t ensi oni ngthmgé’ni sm the hull chain connecting the chain tens: oni ng
mechanismto a ] led [ chad: C 1 a
first portion O?E@giggﬁlt?&g?lgitﬁ a\/\ﬁll'I IE:ER%@E%I%@E iﬁ)% Egg@héaé?lgkﬁtm &@%&ﬁ?ﬁ%ﬂg
mechani smthe hllibchaiaiGoﬂr@@tingébemiammmmgmhem’ﬁmﬁﬂmhggtdﬁla'!ootr(iagsﬂr@;viah a
second porgtion of the hull .chain which connects the chain | oc nmechani sm
to the 5ﬁ00¢1pncélq|q H)é* rgﬁgh"ﬂjs'ﬁ'ui ding the first portion of the hull chain

nto the chain feming 4 dirst IRAAGH | 610 thdhUILCRARE JREH { dAheIOShaNLhh! ¥

free of the hull chain. 14. The method of claim 13, { her conpri sing:
bef ore apdepsieging reeehaismota thel chainalock seechaniamt ivailéutrainthming tthet he

15 noorin L C ciing.a first c nent ,and a second conpatj bl e
conponent ngé@ﬁdﬁggogﬁé&o&& R@%}P iogﬁﬁm'@ﬂeﬁ?@ WQ%%E&PFQ@?@ &'@tﬁ Edl'OPlS t he
hul I chai mecisaribe totbeimgotingne;dnd The method of claim 14, further
conpriI%i ng: 20 renotely operating the disconnect mechanismto detach the

first 10, conpondtidingothia rissts pedith cdripenbrll. chiain mie thet bloainohousiag nfot 5,
T e R T T
di sconnect mechanism 17. The nethod of claim 16, further conpri sing:
14.  The method of claim 13, further comprising:
before applying a tension to a hull chain, securing the hull chain to the
15 mooring line by connecting a first component and a second compatible
component of a disconnect mechanism which are respectively attached to the

hull chain and the mooring line.

153.  The method of claim 14, further comprising:
20 remotely operating the disconnect mechanism to detach the first

.component from the second component.

16.  The method of claim 15, wherein remotely operating the disconnect
mechanism further includes transmitting one of an electric signal and an

25  ultrasonic signal to the disconnect mechanism.

17. The method of claim 16, further comprising:
electrically charging the disconnect mechanism and self-testing the
disconnect mechanism for system integrity at a predetermined time interval.
30
18.  The method of claim 14, further comprising: attaching a first buoy and a
second buoy respectively to the first component and the second component of
the disconnect mechanism.
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el ectrically charging the disconnect nechani smand self-testing the

di sconnect nechanismfor systemintegrity at a predetermned tine interval
30 18. The method of claim 14, further conprising: attaching a first buoy
and a second buoy respectively to the first conponent and the second
conponent of the disconnect nmechanism 19 19. The nethod of claim13,
further copri sing: ni,p ting.a mvable lid for guiding the first
portion of 'heshﬁlm%ﬁgﬁn&tam glé'tfﬁ_gh%%ﬁ?'ﬁ‘_pﬁﬁ'ﬁgi HE“QBU@@FQﬁ@QﬁbFﬁ)Hdof
claim 19, fbuglidig FRIMS! pofiidn HthaHlReiah RO ERAn Hiisifpvabl e 11d and
chai n tensioning mechani smwherein the second wre 1s operable to
mani pul ate the novable lid. 21. The nethod of claim 13, wherein guiding the

first portgpn | - chai 0, nto the.chai ousi ng i ncl udes
mai nt algni nzgd?t hgﬁ}% E{s%ttﬁ(g%ﬂ F%Hnglg'%wq{ﬁqm%rﬁéﬁ‘gi gt CFV'Q %M@’f?e?@fwen the
under wat ermovable20d 2% &hin 2nsioning mechanism wherein the second wire is

operable to manipulate the movable lid.

21.  The method of claim 13, wherein guiding the first portion of the hull chain
10 into the chain housing includes maintaining the first portion of the hull chain fully
submerged underwater.

15
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