
A SYSTEM AND METHOD FOR MOORING OF OFFSHORE STRUCTURES  Background 1.
Technical Field 5 Embodiments of the invention relate generally to
anchoring and mooring  systems for offshore structures. Particularly, but
not exclusively, embodiments  of the invention pertain to a system for
configuring and supporting mooring lines  used in such structures, and to a
disconnect mechanism that allows safe and  quick disconnection of the
offshore structures from the mooring lines. 10 2. Description of Related
Art Offshore structures (e.g. floating production and drilling platforms,
SPAR  platforms, floating storage and offloading vessels) are typically
held in place in  the ocean through use of anchoring or mooring lines. One
end of the lines is 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 problems. Firstly,
the  exposed chains might result in accumulation or encourage formation of
unwanted articles such as ice chunks around the recessed sections, thereby
inadvertently increasing the cross-sectional area of the recessed sections.
In 5 addition, there is also a greater chance and risk of severing the
chains should a  boat accidentally steer into the supporting columns which
might then endanger  the lives of the crew on the offshore structure. U.S.
Patent No. 7,377,225 B2 discloses a spar-type platform which includes a  10
hull defining a centerwell extending downward to a keel. The hull includes
a  reduced diameter neck portion for diverting ice flow. Adjustable ballast
tanks  allow the hull to be moved between a ballasted down position
defining an upper  water line, and a ballasted up position defined by a
lower water line. A riser a  support buoy is disposed in the keel. Risers
extend through the centerwell, each 15 having an upper portion extending
upward from the support buoy and a lower  portion supported in the support
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 hull. 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
structure 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 attached to the  



mooring module and while the mooring module remains moored to the seabed. 2
U.S. Publication No. 2008/0311804 Al illustrates a system, for use at
offshore  locations of large depth, for mooring a production vessel or
floating unit at a  location over a hydrocarbon reservoir and for
connecting risers that can be  carrying hydrocarbons up from the sea floor
to a production vessel that stores 5 the hydrocarbons, flowlines for water
injection, gas lift, gas export, umbilicals and  mooring lines that moor
the vessel. Both the mooring lines and the risers are  disconnectably
connected to the vessel through a connection buoy, or connector.  U.S.
Patent No. 7,510,452 B2 illustrates a disconnectable mooring system for a
10 vessel comprises a mooring buoy member and a turret structure mounted in
a  moonpool of the vessel. The mooring buoy member is anchored to the
seabed  and has a plurality of passages each adapted to receive a riser.
The turret  structure has a receptacle for receiving the buoy member and a
locking device  for locking the buoy member in the receptacle. 15 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 "splash/ice 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  3 tension to a hull chain and a mooring line to secure the
offshore structure in  place. In a second mode of operation, the chain lock
mechanism may be  operable to maintain the tension in the hull chain and
the mooring line while the  chain tensioning mechanism may be operable to
release a first portion of the hull 5 chain. The released first portion of
the hull chain may be guided into the chain  housing to be stored fully
submerged underwater, thus rendering the recessed  portion of the offshore
structure body substantially free of the hull chain. The  unreleased second
portion of the hull chain would remain connected to the  mooring line at
the desired tension. The recessed portion of the offshore 10 structure body
may coincide with the splash/ice zones located approximately  around the
water surface level. Accordingly, the released first portion of the hull
chain, which is now stored in the chain housing, would not be caught within
the  ice sheets formed in the splash/ice zones. 15 According to one
embodiment of the invention, a method may comprise  providing an offshore
structure which 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. 4 The above and other features of the embodiments of the
invention will be  described in greater details in the following
paragraphs. 5 Brief Description of the Drawings Embodiments of the
invention are disclosed hereinafter with reference to the  drawings, in
which: Figure 1 illustrates a mooring configuration in accordance with one
embodiment  10 of the invention. 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 mechanism in a
disengaged  mode; Figure 10B shows a partial magnified view of the
disengaged internal  5 interlocking mechanism of the disconnect mechanism
of Figure 10A; Figure 11A shows a male component of the disconnect
mechanism; Figure 11 B is a three-dimensional cross-sectional view of the
male component of  10 Figure 11A; Figure 12A shows a female component of
the disconnect mechanism; and  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  6 anchor pile
104 (or suction anchor) secured to an underwater floor 106 or  structure.
It is to be appreciated that embodiments of the invention may be  



applicable to other types of offshore structures with suitable
modifications. In a  moored position, the offshore structure 200 may be
secured to the anchor pile 5 104 via an anchor chain 108, a mooring line
120, a mooring disconnect  mechanism 900, a hull chain 300, or a
combination thereof. Production risers  110 may connect the offshore
structure 200 to an underwater source to transmit  oil, gas or other
natural resources to the offshore structure. A disconnect  mechanism 900
may be interposed between a hull chain 300 and a mooring line 10 120 to
provide quick and safe detachment of the offshore structure 200 from the
mooring line 120 or moored position. This may be required in situations
where  an object, e.g. iceberg 112, is fast approaching which may cause
damage to the  offshore structure 200 and possibly oil and gas leakages to
the environment. As  and when required, the production risers 110 may also
be disconnected to  15 detach the offshore structure 200 from the
underwater source. Figure 2 shows a perspective view of a system 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  



7 400 between various working positions on the deck. It is to be
appreciated that  other arrangements may be envisaged to allow movement of
the trolley 210 on  the deck. The chain tensioning mechanism 400 may
comprise a chain utility  winch 402, a diverter/lock utility winch 404, a
chain jack 406 and a fairlead 408, 5 the functions and operation of which
will be described in the later paragraphs.  The chain utility winch 402 and
the diverter/lock utility winch 404 may be  operated by electric power or
hydraulic power. A chain lock mechanism 700 and another fairlead 220 may be
mounted to the  10 lower portion 206 of the body of the offshore structure
200, and located such that  both the chain lock mechanism 700 and fairlead
220 may be fully submerged  underwater when the offshore structure 200 is
in a moored position. Figures 7 and 8 show a chain lock mechanism 700 in an
engaged or locked  15 position. The chain lock mechanism 700 may comprise a
first self-locking chain  lock 710 which may be operable to maintain a
desired tension in the hull chain  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 706 to pull the first
self-locking  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  8 (which may be known as swivel fairlead or bending shoe) may
guide or divert a  portion of a hull chain 300 away from the offshore
structure 200 (i.e. offsetting a  portion of the hull chain 300 at an angle
with respect to a longitudinal axis of the  body of the offshore structure)
to prevent lateral movement of the hull chain 300  5 and thereby securing
of the hull chain 300 to a mooring line 120. A chain housing 800 may be
mounted to the lower portion 206 of the body of the  offshore structure 200
and arranged to receive a portion of a hull chain 300 for  storage. The
chain housing 800 is appropriately positioned such that it would be 10
fully submerged underwater when the offshore structure 200 is in a moored
position. Accordingly, a portion of the hull chain 300 which is stored in
the chain  housing 800 would also be fully submerged underwater. By storing
a portion of  the hull chain 300 underwater and rendering the recessed
portion 204 of the  body of the offshore structure 200 substantially free
of the hull chain 300, 15 undesired accumulations and formation of ice
particles that would have occurred  to an exposed hull chain can be
prevented. While the Figures illustrate the chain  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 (lifting 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. 9 In a moored position, the
hull chain 300 connects the offshore structure 200 to a  mooring line 120
at a desired tension maintained by the chain lock mechanism  700. A
disconnect mechanism 900 may be interposed between the hull chain 5 300 and
a mooring line 120 to allow quick detachment of the hull chain 300 from
the mooring line 120 as and when required. Figure 5 shows an offshore
structure 200 in a moored position with the disconnect mechanism 900 in an
engaged position. Figure 6 shows the offshore structure 200 detached from
the  mooring line 120 with the disconnect mechanism 900 in a disengaged
position. 10 In emergency situations, e.g. due to possible impact of an
iceberg, the  disconnect mechanism 900 may be activated to disconnect or
detach the hull  chain 300 from the mooring line 120 so that the offshore
structure 200 may be  moved away to safety. The disconnect mechanism 900
may be operable to  automatically detach in other situations, e.g. when a
tension in the hull chain 15 reaches a predetermined limit. Upon
detachment, buoys 910, 912 attached to  parts of the disconnect mechanism
900 may ascend towards the water 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  10 structure 200; electronic and hydraulic circuits may also
be provided. The  disconnect mechanism 900 may be electrically charged and
self-tested for  system integrity, without actual detachment, at
predetermined time intervals or  continuously to ensure that the disconnect
mechanism 900 is fully operational. 5 Hydraulic energy may be stored in
accumulators in the first (or male) component  902 and over time a
hydraulic pump may replenish any loss in pressure. The  hydraulic energy
may be utilised in detaching the first 902 and second 904  components. In
one embodiment, a first (or male) component 902 may be  attached to the
hull chain 300 while a second (or female) component 904 may be 10 attached
to the mooring line 120. The mooring line 120 may be connected to an
anchor pile 104 embedded in the underwater floor 106. Figure 10A
illustrates the disconnect mechanism 900 of Figure 9A in a  disengaged
position. Figure 10B is a cross-sectional view of the internal  15
interlocking mechanisms of Figure 10A. Figure 11A shows a male component of
the disconnect mechanism 900 while  Figure 11 B 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. It is 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  11 a deck of the upper portion 202 of the body, a chain
housing 800 mounted to the  lower portion 204 of the body for storing a
portion of the hull chain 300, and a  fairlead 220. It is to be appreciated
that the aforesaid components may be pre- assembled before being delivered
to an offshore site. 5 The method may further include providing one or more
hull chains 300. The hull  chain 300 may be connected to an appropriate
part (e.g. a first component 902)  of the disconnect mechanism 900 on a
work boat or water traveling vessel, or  onshore before being delivered to
an offshore site. A buoy 910 may be attached 10 to the male component 902
to allow the male component 902 ascend towards  the water surface level for
easy retrieval. At the offshore structure 200, a pilot  wire may first be
provided through utility winches 402 of the chain tensioning  mechanism
400, movable lid 850, chain lock mechanism 700 and fairleads 220  with the
guidance of a remotely-operated vehicle. The pilot wire may be brought 15
onboard a work boat to be attached to the hull chain 300. Using the
attached  pilot wire, 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 At an appropriate location proximate 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 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. 12 The method may then proceed to securing the hull chain
300, which connects  between the chain tensioning mechanism 400 and a
mooring line 120 via the  chain lock mechanism 700 and fairlead 220, at a
desired tension. The chain 5 tensioning mechanism 400 applies a tension to
the hull chain 300 using the  chain jack 406. Upon achieving the desired
tension and position in the hull chain  300, the chain lock mechanism 700
may self-lock to maintain the desired  tension. The above-described process
of securing the hull chain 300 between  the chain tensioning mechanism 400
and the mooring line, and applying a 10 desired tension to the hull chain
may be referred to as a first mode of a mooring  operation. After the hull
chain 300 is secured at the desired tension and position, the  method may
proceed to releasing a portion of the hull chain 300 and storing the  15
released 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  13 850 or slipping
away, and guide the first portion of the hull chain 300 towards the  chain
housing 800. After the released first portion of the hull chain 300 is
stored in the chain housing  5 800, the recessed portion 204 of the body of
the offshore structure 200 is  substantially free of the hull chain 300.
Further, the released first portion of the  hull chain 300 is stored in the
chain housing 800 and is maintained fully  submerged underwater. This way,
undesired accumulations and formation of ice  particles on the hull chain
300 can be prevented, especially in cold regions, e.g. 10 Arctic regions,
where the underwater temperature may be above zero degrees  Celsius, which
is not conducive to ice formation, while the temperature around  the water
surface level or in the air may be sub-zero which is conducive to ice  



formation. Also, the absence of an exposed hull chain in the splash/ice
zones  also reduces the dangers posed by approaching objects, e.g. ice
bergs. 15 Although the unreleased second portion of the hull chain 300
remains exposed  to the seawater, this portion of the hull chain 300 is
generally located in waters  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  14 or
unequally distributed over a circumference of the body of the offshore
structure. When tensioning of each mooring line 120 is completed and a
released first portion of each hull chain 300 is stored in a chain housing
800, the  chain tensioning mechanism 400 may be appropriately repositioned
to work on 5 tensioning successive mooring lines 120. The chain tensioning
mechanism 400  may be movable between various positions using rail guides
located on a deck  of the offshore structure. After all the mooring lines
120 are tensioned and  deployed, the chain tensioning mechanism 400 may be
removed from the deck  of the offshore platform or stored until it is
subsequently required. 



10 Embodiments of the invention achieve various advantages. There are no
hull  chains exposed to seawater at the recess portions of the offshore
structure  which coincide with the splash/ice zones, thereby eliminating
unwanted  accumulation of particles. Hence, there is no risk of exposed
hull chains being 15 severed as a result of boats accidentally steering
into the offshore structure or  encroaching ice bergs. Further, portions of
hull chains of the mooring 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. 15 Other embodiments will be apparent to those skilled in the art
from  consideration of the specification and practice of the invention.
Furthermore,  certain terminology has been used for the purposes of
descriptive clarity, and not  to limit the embodiments as disclosed. The
embodiments and features 5 described above should be considered exemplary,
with the invention being  defined by the appended claims. 



10  15  20  25  30  16 Claims  1. A system for offshore installation
comprising: 5 an offshore structure body having an upper portion, a lower
portion and a  recessed portion interposed therebetween; a chain lock
mechanism 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
chain tensioning mechanism being operable to apply a  10 tension to a hull
chain connecting the chain tensioning mechanism 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 hull 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  17 detachable for
releasing the hull chain from the mooring line by a remote  command signal.
6. The system of claim 5, wherein the remote command signal is one of an  5
electrical signal and an ultrasonic signal. 7. The system of claim 6,
wherein the disconnect mechanism is configured  for electrical charging and
self-testing for system integrity at a predetermined  time interval. 10 8.
The system of claim 5, further comprising a first buoy and a second buoy
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
18 chain tensioning mechanism movably mounted on a deck of the upper
portion of  the body; applying a tension to a hull chain using the chain
tensioning mechanism,  the hull chain connecting the chain tensioning
mechanism to a mooring line via  5 the chain lock mechanism; releasing a
first portion of the hull chain which connects the chain  tensioning
mechanism to the chain lock mechanism while maintaining the  tension in a
second portion of the hull chain which connects the chain lock  mechanism
to the mooring line; and 10 guiding the first portion of the hull chain
into the chain housing for  rendering the recessed portion substantially
free of the hull chain. 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. 15. 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. 19 19. The method of claim 13,
further comprising: manipulating a movable lid  for guiding the first
portion of the hull chain towards the chain housing. 5 20. The method of
claim 19, further comprising: attaching a wire between the  movable lid and
chain tensioning 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  20  25  30  20 


