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OFFSHORE FACILITY .

FIELD OF INVENTION

.- The present rnventron relates broadly to an offshore facility. .

BACKGROUND |

Conventionally, certain types of industrial plants and factories ‘are known to
consume high amount of electrical power, which may possibly cause disruption to the
power supply orr the land based grid, and also produce significant amount of polluﬁon as
a by-product. Some examples of such plants and factories include metal processing
facilities, scrap metal processing facilities, refineries etc. '

It is also known that !and-based power generation by burning coal, natural gas or
petroieum is inefficient and produces emissions that may be harmful and/or may cause
pollution in areas near the power plant. Danger of explosion or risk of fire to the storage
facilities of these flammable substances is also a concern when these land-based power
generation facilities are located near populated areas. With regard to hydroelectric
dams, wind turbines and solar power, the challehge lies in finding a geographical
location that is able to harness these natural forces and yet close enough to transmit the
harnessed power to the grid. For example, for land based wind power generation, it is
known that coastal shoreline are suitable for setting up wind turbines because coastal
wind are rather consistent and has an average wind speed of between 4m/s to 18m/s.
However, usable coastal shorelines are rypica|ly limited and/or may be located over a
large distance away from the grid, thus resulting in significant transmission losses. With ‘
regards to nuclear power, handling of nuclear waste and/or the danger of a nuclear leak
is always a concern.

A need therefore exists to address at least some of the above problems.

SUMMARY

According to an aspect, there is provided an offshore facility comprising a
floating platform; a metal processing apparatus disposed on the floating platforrn'
and a power management module adapted to manage and provrde a stable power
supply to the metal processrng apparatus |

The offshore facility may further comprrse a power generatron system

adapted to supply power to the metal processing apparatus.
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The power generatlon system may comprise a plurahty of wind turblnes

The ‘power generatlon system may comprise at least one gas turbme '

" The power generatlon system may comprise a combination of a plurahty of
wind turbiries and at least one gas turbine generator.

The offshore facility may further comprise a substation for consolidating the
power output from the power generation system '

The offshore facility may further comprise a LNG regasnflcatlon system

The LNG regasrﬁcatlon system may comprise a shell and tube vaporizer for
heat exchange between the LNG and an intermediate fluid.

The LNG regasification system may further comprise a plurality -of air fan
heaters for heat exchange between the intermediate fluid and ambient air. | ‘

An exhaust gas from the gas turbine generator may be directed to the
intermediate fluid for heat exchange between the exhaust and the intermediate fluid.

The offshore facilify may further comprise an exhaust air blower system for
directing an exhaust gas from the gas turbine generator towards the plurality of wind
turbines. '

The offshore facility may further comprise a mooring system.

The mooring system may be configured to transmit electrical power from the
offshore facility to another location. | |

The mooring system may be further configured to supply gas to another
location. ‘ |

The mooring system may be a turret mooring system.

The metal processing apparatus may be adapted to melt the metal.

BRIEF DESCRlPTION OF DRAWINGS

Embodlments of the mventlon will be better understood and readlly apparent
to one of ordinary skill in the art from the following-written description, by way of
examole only, and in conjunction with the drawings, 'in which:

FIG. 1 schematically illustrates a floating offshore facnhty accordmg to an

o example embodiment.

FIG. 2 |llustrates a flow diagram of a method -of metal processing

incorporated on an offshore facility according to an example embodlment. _
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FIG.. 3 schematically illustrates a ﬂoating offshore facility with power
generation systems according to an example embodiment. v 7
FIG. 4 schématica'lly illustrates a floating offshore facility with wind power -
genératio‘n systems laccording to an example implementation.
" FIG. 5 schematically illustrates the top view of the floating offshore facility

- with pbwer generation as illustrated in FIG. 3.

FIG. 6A and 6B illustrates different arrangements of wind turbines on the
fioating offshore facility with power generation as illustrated in FIG. 3 and 5.
FIG. 6 - 9 schematically illustrates the side view of a floating offshore facility

with power generation according other example embodiments.

DETAILED DESCRIPTION

FIG. 1 'schematically illustrates a floating offshore facility 100 according to an
exarhple embodiment. The offshore facility 100 includes a floating platform 102. The
offshore facility 100 may be fitted with apparatus 104 that form part of an offshore
industrial processing plant or factory. In an example, the apparatus 104 may be
metal processing apparatus 104 adapted to process metal, or to process scrap
metal etc. [t will be appreciated that the apparatus of the industrial processing plant
or factory' may require a stable ‘supply of electrical power to ensure continuous
effective production. However, in an offshore environment, depending on the type of
electrical power generation system supplying electrical power to the offshore facility,
the power supply may be erratic or unstable. The'conﬁguratiop ‘shown in FIG. 1

further includes a power management module 106 adapted to manage and provide

"a stable power supply to the apparatus 104. It is understood that the power

management module 106 may be of any type and may be located anywhere as long
as it is able to manage the power supplied to the apparatus 104.
As shown in FIG. 1, the floating platf'o'rm 102 is in the shape of a vessel. The

floating pIatforrh 102 may be an existing vessel convei‘ted for use or new vessel built

for the specific purpose. It is understood that floating platform 102 may also be in
the form of barges or other floating platform configurations customized for the
purpose. ' | _
The processmg plant on the offshore facuhty 100 may be conﬂgured to
process steel or alummum scrap metal. In this conflguratlon ‘the steel or aluminum

scrap metal processing plant may include metal processmg apparatus 104 adapted
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to meit the steel or aluminum scrap metal. Pre-treated steel or aluminum scrap
metal, which has been éeparated from  foreign materials and shredded into

appropriate size for handling, may be delivered directly to the offshore facility 100.

Loading equipment may load the steel or aluminum scrap metal into a storage 110

on the offshore facility 100. ' _

| To melt the steel or aluminum scrap metal, the metal processing apparatus
104 may include an electric furnace. The steel or aluminum scrap metal may be fed |
into the electric furnace for melting down into molten metal. The molten metal may
then be transferred to a holding furnace 108 in Which fhe chemical composiﬁon of ~
the molten metal is adjusted and controlled to the specified composition required. A
quality control module may be incorporated to monitor and control the chemical
composition, cleanliness and _consistency of the molten metal throughout the entire
process. At the. final phase.of the process, the molten metal may be casted into
ingots by casting equipment or further processéd into plates or bars by extrusion
equipment etc. The final product is then stored in the storage 110 prior being
unloaded from the offshore facility 100. ,

In an example implementation, the electric furnace may be required o be .
heated up to about 950°C to melt aluminum scrap when processing éluminum
scrap. In another example implementation, the electric furnace may be required to
be heated up to about 1500°C to melt steel scrap when processing steel scrap,. It
will be appreciatéd that the operation of such furnace may cause flickér and
harmonic distortion on a power system if the power is drawn from a land based grid.
This may cause disruption to other users on the same grid. Advantageously, by
movfng the electric furnace to an offshore facility and isolating the electric furnace
from a land based grid, the problem associated with disruption caused by elecfric
furnace operation may be 'eliminated.

"~ In another e’mbodi_merit, the offshore facility 100 may include other apparafus
required for processing raw scrap metal. For example, in additibn to the metal
processing apparatus 104, the offshore facility 100 may include a separation

apparatus for treating the raw steel or aluminum scrap metal to separate foreign

“materials from the raw steel or aluminum scrap metal. The offshore facility 100 may

further include a shredding apparatus to shred the raw- steel or alumihum scrap
metal into an appropriate size for subsequent handling. In this configuration, raw
steel or aluminum scrap metal may be delivered directly to the offshore facility 100.
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In an implementation, the production line- of the apparatus for processing
scrap metal to produce ingots, plates or bars may be layout in a series manner such
that it is approximately 400m in length. In {hi_s case, the flbating ptatform 102 may be
450m in length or more to accommodate this layout. ’ »

In an embodiment, ballast tanks and void tanks are‘ arranged_and layout in
the offshore facility 100 such that the apparatus for processing scrap metal are
shielded within these ballast tanks and void tanks, which act as fire hazard barriers
or blast shield, to ensure the safety and stability of the oﬁshdre facility 100.

FIG. 2 illustrates a flow diagram 200 of a method of metal procéssing
incorporated on an offshore facility according to an example embodiment. At step
202, raw scrap metal is provided. At step 204, the raw scrap metal is treated such
that foreign materials are separated from the raw scrap metal and the raw scrap
metal ié shred. At step 206, the treated scrap metal is fed into a furnace. At step
210, the furnace is heated up to melt kth.e scrap metal. At step 212, the metal ingots,
plétes or bars are produced from the metél processing. Advantageously, having
metal processing in an offshore arrangement may remove or isolate the power
supply issues and pollution associated with metal processing from the populated
areas.

It will be appreciated that to supply electrical power to the apparatus 104 on
the offshore facility 100, power generation systems are required. The power
generation systems may be co-located with the apparatus 104 on the same fléating
platiorm 102 of the offshore facility 100. In another embodiment, the power
generation systems may be located on a separate floating platform adjacent to the
floating platform 102 with the apparatué 104. Electrical power may be transmitted
from the pbwer generation systems to the floating platform 102 with the apparatus
104 via underwater cables. o 4 o _

FIG. 3. illustrates” a floating offshore facility 300 wAifhv power genefation .
systems. The offshore facility 300 with power generation systems includes. a floating
platform 302 with a plurality of wind turbines 304. The floating platform 302 as
shown is in the shape of a vessel. The ﬂoatihg platform 302 may be an existing
vessel converted fdr use or new vessel built for the specific purpose. It is understood
thatv ﬂoating;- platform 302 mayralso be in the form of barges or other fioatihAg"

" platforms customized for the purpose;
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As shown in FIG. 3,-t‘h,e plurality of wind turbines 304 is disposed along the
deck of tHe_ floating platform 302. In an embodiment, each of the wind turbine 304
may be 80m tall with 50m turbine blades. The wind turbine may be of a two-blades ‘
wind turbine system, a three-blades wind turbine system, or a veft_ical-axis wind

turbine system. It is understood that the types of wind turbines 304 may vary. The

above is provided by way of an example only. _

In an embodiment, the plurality -of wind turbines 304 may -be spaced '
adequately. For example, each of the plurality of wind turbines 3(54 may be spaced
apart from an adjacent one by about 80m. - '

It is understood that the spacmg of the wind turblnes above is prowded by
way of an example only Other spacing may be possible. ‘

ot is also understood that ballast tanks are sufficiently provided and arranged
in the floating platform 302 to ensure the stability of the floating platform 302.

“FIG. 4 illustrates a floating offshore facility with wind power generation
systems according to an exar'npleb implementation. The offshore facility 400 with
wind power generation systems includes. a floating platform 402 with five wind
turbines 404. The floating platform 402 may be approximately 50-70m wide, 500m
long and 30m high. Each of the wind turbines 404 may be 80m tall with 50m turbine
blades. Each wind turbine 404 may be spaced apart from the adjacent one by about _
80m. In this implementation, each wind turbine 404 may generate approximately
2500kW to 3000kW of electrical power. The total electrical power generated by the
offshore facility 400 with wind power generation may be approximately 12.5MW to
15MW. -Ballast tanks may be provided within the floating platform 402 such.that the
floating offshore facility with wind power géneration 400 may be stabilized in the
offshore environment. ' '

In an embodiment, the plurality of wind turblnes 304 may be arranged such ‘
that the helght of consecutive wind turbines varies. For example,. the first wind
turbine may be 70m tall, and the second wind turbine may be 80m tall.
Subsequently, the height for. the rest of the plurality of wind turbines 304 will
alternate between 70m and 80m. The effect of alternating the height of the wind.
turbines is for each subsequent wind turbine to have direct interaction with the wind
and to reduce the effect of furbulence flow from a previous wind turb'in_e. It is
understood that the_  variation in height as discussed is provided by way of an

example only. cher variations may be possibie.
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In an embodiment, the plurality of wind turbines 304 may be fixed relative to |

ithe ﬂoatihg platform 102. For example, the plurality of wind turbines 304 may be

flxed such that they are always facmg forward of the ﬂoatmg platform 302. The
floating platform 302 may be turned to provide maximum exposure to the wind. In
another embodiment, the plu_rallty of wind t_urblnes 304 may be rotatable such that

~ they may turn about a vertical axis. In this embodiment, the plurality of wind turbines

304 may be turne_d together about their respective vertical axes to the direction of
prevailing wind in a synchronized manner as the wind chan'ges direction, for the
plurality ef wind turbines 304 to have maximum exposure te the prevailing wind. As
shown in FIG. 5, the plurality of wind turbines 304 may turn together about their
respective vertical axes te face the prevailivng wind which is blowing across the
offshore facility 300 at an angle. The control and method of the turning the plurality
of wind turbines about their. respective vertical axes may be Via a centralized

computerized control system or may be manual local control. It is understood that

~other control and method for the turning about the vertical axis is possible.

As shown in FIG. 3, the offshore facility 300 includes a mooring system 306.
The mooring system 306 may be an external turret mooring system, internal turret
mooring -system or any other mooring system 'known in the art. With the turret
mooring system 306, the offshore facility 300 is able to rotate about the turret.
Therefore, depending on the direction of the prevailing wind, the offshore facility 300

may be rotated about the turret via thrusters or other propulsion mechanism such |

that the plurality of wind turbines 304 may be exposed to the maximum  amount of
wind for optimum power generatlon

In an embodiment, the combination of the rotating wind turbines, the turret
mooring system, and the propulsion systems allow the offshore facility 300 to be

_ abie to constantly harness the optimum amount of wind pow'er. This is achieved via
rotating the offshore. facility 300 about the turret and rotating each wind turbines-as

. described above.

In an embodiment, the offshore facility 300 may include azimuth thruster. The

azimuth thruster may rotate about a vertical axis in which it is mounted, allowing the

offshore facility 300 to finely adjust its posmon and aids the offshore facmty 300 to

~ position itself such that the plurallty of wind turbines 304 may be exposed to the

maximum amount of wind for op’umum power generation.
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As shown in'FIG. 3, the offshore facility 300 also includes a substation 308
for Consolidating the power generated from the plu.rality of wind turbines 304 for
subsequent onboard usage or for transmission to another floating platform. The
substation 308 may also be configured to step up/down voltage suitable for
subsequent usage or for transmission to the onshore power grid. The substation 308

" may include metering devices and control system for monitoring and controlling the

supply of electrical power from theplurality of wind turbinéé 304 to .the substation
308. The substation 308 may also function as the power management module 106.
The substation 308 may be configured to ensure a stable supply of power output.

In an embodiment, the power output from the subétation 308 may be
transmitted to another Ioc‘ation.' In this configuration, the turret mooring system 306
may be configured to connect with underwater cables for: transmission of poWer
consolidated in the substation 308 to another location. Electrical power‘ and control
swivels, and electrical connectors may be included in the turret mooring system 306
to facilitate the connection of the underwater cables to the turret mooring system
306 for power transmission. | | |

Other arrangements of the plurality of wind turbines 304 may also be
passible. In FIG. 6A, the first and the last wind turbines may be on the center line of
the floating pIatform 302. The remaining wind turbines may be disposed in an
alternating manner on each side 0\;' the floating platform 302. In FIG. 6B, the plurality
of wind turbines 304 may be disposed in an alternating manner on each side of the’
floating platform 302. » |

It is understood that the plurality of wind turbines 304 may be vertical-axis
wind turbines. The vertical-axis wind turbines may include vertical blades or helical
twisted blades. The number, size, disposition and type of vertical-axis wind turbines

mounted on the floating pl‘atform,‘SOZ may vary depending on the amount of power

. output ‘req.uired.

Advantageously, the offshore faéility 300 of the example embodiments and
implementation may be mobile and portable such that they can be easily moved to
coastal areas where there is a scarcity of power and/or eliminate the probAIem of

‘ encoﬁntering periods of no wind for wind power generation. The use of wind power

generation systems to supply electrical power for offshore facility with processing
plants or factories may also enhance the pbwer efficiency of such plants or factories.
In the embodiment in which the offshore facility is for scrap metal processing, the
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-use of wrnd power generation. systems may add to the energy savmg of metal

recycling.
In another embodiment, the offshore facility 300 may include a gas turbine -
power generatron system (without the wind turbines 304) as the power source for

the offshore facility 300. In another embodiment, the offshore facility with power

* generation 300 may include a gas turbine power generation system.in addition to

the plurality of wind turbines 304 to augment the power output of the offshore facility

300.

FIG. 7 shows an offshore facility 300 with a gas turbine power generation
system 710 in addition to the plurality of wind turbines 304 to augment the power
output of the offshore faeility 300. As shown in FIG. 7, the offshore facility 300
includes gas turbine power generation system 710 disposed within the floating
platform 302. It is understood fhat FIG. 7 is provided by way of an example only. The

gas turbine power generation system 710 may also be disposed, for example, on

. the deck of floating platform 302.

“In this embodiment, the power generated from .the gas turbine power
generation system 710 is an adjustable supply, in which the user can control the
amount of power output. The power generated from the plurality of wind turbines

304 is a fluctuating supply, in which the power generated is dependent on the

" amount of wind. AdvantageouSly, a constant combined power supply may be output

from this embodiment by monitoring the fluctuating supply from the plurality of wind

‘turbines 304 and adjusting the adjustabie s'upply from the gas turbine power

generatlon system 710 to maintain a constant combined output power supply. The
power management module 106 may be conﬁgured to manage: fluctuating supply
from the plurality of wind turbines and the adjustable supply from the gas turbine
power generation system 710 to provide a constant combined output power supply.

’ The gas turbine power generation system 710 may be of any-‘vtype of gas
turbine power generation system. For example, it may be the Rolls-Royce Trent>60
gas turbine generation system, which may generate up to 64MW of electrical power.
Natural gas or fuel oil may be used to operate the gas turbine power generation
system 710. Storage tanks 712 may be provided fbr storing natural gas and/or fuel
oil for use in the,gas turbine p‘ower generation system 710. It is understood that

there may be variatiens in the number, disposition, and/or types of gas turbine
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power generation system 710 and storage tanks 712. FIG. 7 is provided‘ by way of
an example only. _

The power generated by the gas turbine power géneration system 710 may
be transmitted to substation 308, Awhi'ch will consolidate the power generated from

the gas turbine power generation.system 710 and/or the plurality of wind turbines

© 304 for subsequent usage or for transmission to another location. The substation

308 may be conﬁghred to ensure a stable supply of power output. The substation
308 may also be configured to stép up/down voltage for subsequent usage or for
transmission.to the onshore power grid. The substation 308 may include metering
devices and control system for monitoring and controlling power supply from the
plurality of wind turbines 304 as well as the power supply from the gas turbine power
generation system 710. The substation 308 may function as the power management
module 106. |
" In an embodiment When the output from the substation 308 is for
transmission to another floating platform, the turret mooring systém 306 may be
configured to connect with underwater cables for transmission of power
consolidated in the substation 308 to the other floating platform. Electrical power
and control swivels, and electrical connectors may be included in the turret mooring
system 306 to facilitate the connection of the underwater cables to the turret
moornng system 306 for power transmission.
In an embodiment, the offshore facility with power generatlon 300 may further

include an exhaust air blower system for directing the exhaust gas from the gas

-turbine power generation system 710 to blow into the plurality of wind turbines 304

-to augment the wind power generation. FIG. 8 shows an offshore facility 300 with an

exhaust air blower system 820. The exhauét air blower system 820 may include an
air suction duct 822 in which ambient air is sucked into the air suction duct through
perforations 826 via venturi effect as the exhaust air flows ‘through the air suction
duct 822. Thé suction of aif allows the exhaust air to cool and increases the volume
of air blowing towards the plurality of air turbines 304. The exhaust air blower
system 820 may also include a blower trumpet 824 which is disposed in front of
each wind turbine. As shown in FIG. 8 the blower trumpet 824 may be placed on the

~ stem of each wind turbine. It is understood that variation in the design, disposition

and configuration ofv the exhaust air blower system 820 may be possible. FIG. 8 is

provided by way of an example.
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Ih another embodiment, the offshore facility with power generation 300 may
include an exhaust duct for directly blowing the exhaust gas from the gas turbine
power generation system 710 towards the plurality of Wind turbines 304. FIG. 9
shows an offshore facility with bower generation 300 with an exhaust duct 920 from

the gas turbine power generation system 710 directing the exhaust gas towards the

~ plurality of wind turbines 304. As can be seen, each gés turbine powér generation

system 71)0 has one exhaust duct 920 which blows exhaust gas at an angle towards
the plurality of wind turbines 304. It is understood that variation in the design,
disposition and configuration of the exhaust air duct 920 may be possible. FIG. 9 is.
provided by way of an example. ‘

Embodiments as shown in FIG. 8 and FIG. 9 are able to use exhaust gas to
augment the natural wind for power generation by the plurality of wind turbines 304.
Advantageously, this may enhance the efficiency of the overall power géneration
system for the offshore facility with power generation 300. During periods of no
wind, the p!Urality of wind turbines 304 may also continue to operate from the flow of
exhaust air.

In an e_xamplé implementation, the offshore facility with power generation 300
may include five wind turbines with 50 meter rotor blades. The wind turbines may be
spaced 80m apart. The offshore facility with power generation 300 may further
include five Rolls Royce Trent 60 gas turbines. In such a system, the five wind
turbines may be able to generate up to 15MW of power and the five gas turbines
may generate up to 320MW of power. Therefore, the total power generatipn for such
a system may be up to 335MW. The amount of power genefated may be sufficient
to power up a processing plant or factory. It is understood that variation in the type
of wind turbines, number of wind turbines, type of gas turbine generation system
and number of gas turbines"may vary. The above is provided by way of an example
implementation only. - _ o ‘
| ln'anot'her embodfrﬁent, the offshofe facility 300 may further include storage
tanks for Liquefied Natural Gas (LNG) and regasification equipment to convert LNG
into natural vgas for operating the gas turbine power generation system 710.

As shown in FIG 10,‘thé offshore facility with power generation 300 may
include ,regasification' equipment 1030 énd' LNG stél;a'ge tank 1032 in addition to th.e
gas turbine power géneration sy_stem 710 and the plurality of wind turbines 304. As

shown in FIG 11, the offshore facility with power generation 300 may include
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regasification equipment 1030 and LNG storage tank 1032 in addition to the gas
turbine power generation system 710 only (without the plurality of wind turbines
304). For example, the regasification equipment 1030 méy_include a shell and tube
LNG vaporizer for heat exchange between LNG and an intermediate fluid such as
glycol/water or propane or other refrigerant. The i_qtermédiate-'-ﬂuidmay then pass .

- through a series of air fan heaters 1034 for heat ex'chénge be'tweén‘th'e intermediate

fluid and the ambient air. It is understood that other types of regasiﬁcatiqn methods
and/or equipment are possible. For example, Seawater, ambient air dr intermediate
fluid regasification methods and/or equipmen{ may- be - possible. Further; it is
understood that other equipment,s_uch as ‘unloading arms, boil off gas handling
means, - flare stacks, booster pumps, etc required for implementing LNG
regasification on the floating platform 302 may be included. |
In an exémple implement_éltion, there may be one or more LNG storage

tanks. The total LNG storage capacity may be 180,000m°. Based on the average
consumption of the gas turbine generation system 710, which is about 2000m? of
LNG per day for a Rolls-Royce Trent 60 gas turbine, the gas-turbine generation
system 710 of the offshore facility with power generation 300 may Iést for about 90
days.‘ Advantageously, the power generation facility 300 only requires loading of
LNG once every 2-3 months. It is understood that variation in the number,
disposition, capacity and types of the LNG storage tanks may be possible, The

‘above is provided by way. of an example.

“In another embodiment, the offshore facility with power géneration 300 may
not require air fan heaters for the heat exchange between intermediate fiuid of the
shell and tube LNG vaporizer of regasiﬁcat'ion equipment 1030. The exhaust from
the gas turbine g,eheration system 710 may be directed to heat up the intermediate
fluid. . The exhéust temperature is typically between 400-440 °C. With the

“intermediate fluid being heated up to this temperature, the intermediate fluid will be

efficient in regasifying the LNG.:

With the regasification equipment 1030, other than supplying electrical power
to other floating platform, the offshore facility 300 may also supply Natural Gas to
another loc_étion. The turret mooring system 306, in-addition to electrical connections
for supply electrical power, may also be configured with the necessary connections

for supplying Natural Gas to the other location via underwater connections.
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It is understood that various combinations of the systems and .'equipm'enf
described above may bé possible for the offshore facility 300. For example, in an
embodiment, the offshore facility 300 may include only fhe gas turbine generation -
system 710, the LNG storage tanks 1032 and regasification equipment 1030. In this
embodiment, it is possible for the offshore facility 300 to supply both electrical power
and natural gas. Tﬁe offshore facility 300 may also be configured to ohly_supply
natural gas. ’

In another embodiment, the offshore facility 300 may only include LNG

~ storage tanks 1032 and regasification equipment 1030. in this embodiment, the

offshore facility 300 may only supply natural gas. _
Advantageously, an offshore facility with power generation 300 as described

above is mobile and portable,_ and may be located away from populated area, thus

have minimal polluting effect and/or fire risks to ‘the area where the power is

supplied to. Beingv mobile and portable also means that the offshore facility with

‘power generation 300 is able to be moved and located at places where there is
.abundance of natural wind to be harnessed. Further, in an embodiment of the

offshore facility with power generation 300 with the combination of a plurality of wind
turbinesb 304, the gas turbine generation system 710, the LNG storage tanks 1032
and regasification equipment 1030, advantageously, natural gas that has escaped
from the various equipment may be dispersed by the plurélity of wind turbines 304,
thereby reducing the risk of explosion/firé. |

Thus it can be seen that a'n offshore facility has been provided which may
eliminate the problems of land-based power generation and metal processing
plants. ‘ |

It will be appreciated by a person skilled in the art that numerous variations
and/or modifications may be made to the present invention as shown in the specific
embodiments without departing from the Spirit or-scope of the inv’entio’n as broadly
described. The present embodiments are, therefore, to be considered |n all respects

to be illustrative and not restrictive.
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Claims

1. An offshore facility comprising:
A »a floating platform; _
a metal processing apparatus disposed on the floating platform; and
a power management module adapted to manage and provide a stable

‘power supply to the metal processing apparatus.

2. The offshore facility as claimed in claim 1 further comprising a vpower
generation system adaptec_t to supply power to the metal processing apparatus.

3. The offshore facility as claimed in claim 2 wherein the power genetation

system comprises a plurality of wind turbines.

4, The offshore facility as claimed in claim 2, wherein the: power generation

system comprises at least one gas turbine generator.

5. The offshore facility as claimed in claim 2, wherein the power generation
system comprises a combination of a plurality of wind turbines and at least one gas

turbine generator.

6. The offshore facility as claimed in any of claims 2 to 5, further comprlsmg a

substatlon for consolidating the power output from the power generation system.

7.  The offshore facility as claimed in any of claims 4 to 6, further comprising a

LNG regasification system.

8. The offshore facility as claimed in claim _7, wherein the LNG regasification
system comprises a shell and tube vaporizer for heat exchange between the LNG

and an intermediate fluid.

9. The offshore facility as claimed in claim 8, \)t/herein’ the LNG regasiﬁcation

system further comprises a plurality of alr fan heaters for heat exchange between

' the intermediate fluid and ambient air.
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10. The offshore facility as claimed in claim 7, wherein an exhaust gas from the

gas turbine generator is directed to the intermediate fluid for heat exchange between
the exhaust and the intermediate fluid.

11. | ‘The offshore facility as claimed in any of claims 5 to 10, further comprising an

exhaust air blower system for directing an exhaust gas from the gas turbine

generator towards the plurality of wind turbines.

12. The of‘fshore'facility .as claimed in any of the preceding claims, further

comprising a mooring system.

13. The offshore facility as claimed in any of claims 12, wherein the mooring
system is configured to transmit electrical power from the offshore facility to another

location.

14.  The offshore facility as claimed in any of claims 13, wherein the mooring

system is further configured to supply gas to another location.

15.  The offshore facility as claimed in any of claims 12 — 14, wherein the mooring

. system is a turret mooring system.

16.  The offshore facility as claimed in any of the preceding claims, wherein the

metal processing apparatds is adapted to melt the metal.



