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GEOTHERMAL POWER GENERATION SYSTEM WITH TURBINE ENGINES AND
MARINE GAS CAPTURE SYSTEM

FIELD OF THE INVENTION

This invention is directed generally to power generation systems, and more

particularly to geothermal power generation systems.

BACKGROUND

Gas turbine engines and steam turbine engines have been used to create rotary

movement of a shaft to drive generators to create power. Many different fuel sources

have been used to fuel the turbine engines. Typically, fuels are combusted within a

combustor to rotate a gas turbine engine or, alternatively, steam is created and passed

through a turbine assembly to create rotary motion that is useful for generating power

with generators.

There is a tremendous amount of volcanic activity under the oceans and lakes

throughout the world. One region that is rich in submarine volcanic activity is located in

the Pacific Ocean and is referred to as the "ring of fire," which covers all the Pacific

Ocean including across most of the West Coast of the United States. This volcanic

activity takes place on specific lines in a concentrated region and almost always along

one particular line. In most cases, these eruptions occur about 40 to 120 miles from the

shore and release significant amounts of energy.

SUMMARY OF THE INVENTION

A geothermal power generation system configured to generate power by

suspending turbine engines over a pit exposing a geothermal energy source is

disclosed. In one example, the geothermal power generation system may be

configured to be positioned at lava lakes in Africa to utilize the heat generated by the

lakes by transforming the heat into electrical power. The geothermal power generation

system may use one or more turbine engines hanging below a support structure having

a turbine engine deployment system configured to move the turbine engine, i.e. raise or



lower, such that a distance between the turbine engine and the geothermal energy

source may be changed. The geothermal energy source is a relatively constant supply

of heat capable of being used to power the geothermal power generation system.

The geothermal power generation system may be formed from a support

structure sized to span a pit exposing a geothermal energy source. The support

structure includes first and second bases positioned on opposing sides of the pit and a

support span extending between the first and second bases across the pit. The first

base may include at least one support wheel supporting the first base, and the second

base may include at least one support wheel supporting the second base. In particular,

the first and second bases may each include a plurality of support wheels. The support

structure may also include a pulley track extending from the first base to the second

base, and a reinforcing structure extending from the first base to the second base above

the support span. The pulley track may extend beyond the first base and beyond the

second base and may be supported by a first anchor structure adjacent to the first base

and by a second anchor structure adjacent to the second base.

The geothermal power generation system may include one or more turbine

engines hanging below the support structure. The turbine engines may be any

appropriate configuration for converting hot gases to rotary motion that drives a

generator to produce electricity that can be passed along the one or more electrical

transmission lines extending from the turbine engine. The electrical transmission lines

may have any appropriate configuration. The geothermal power generation system

may also include a heat sensor positioned on the turbine engine for sensing the heat

from the geothermal energy source.

The geothermal power generation system may include one or more turbine

engine deployment systems configured to move the turbine engine such that a distance

between the turbine engine and the geothermal energy source changes. The turbine

engine deployment system may include a plurality of cables extending from a rotatable

cable drum on the support structure. The plurality of cables may extend downward from

a plurality of pulleys positioned along a horizontal pulley track. Alternatively, the turbine



engine deployment systems may include a scissor lift formed from a plurality of linked,

folding support arms forming a crisscross X pattern. The scissor lift may be supported

by rollers positioned along a horizontal pulley track. The geothermal power generation

system may include one or more electrical transmission lines extending from the turbine

engines.

During operation, the turbine engines are attached to the turbine engine

deployment system and positioned over the geo thermal energy source. Heat

generated by the geothermal energy source rotates turbine airfoils within the turbine

engine, thereby generating rotational motion of the shaft within the turbine engine that is

translated to a generator in the turbine engine. The generator produces electricity that

is passed from the generator to power grids or directly to power consumption devices

via the electrical transmission lines. The turbine engine deployment system may move

the turbine engines singularly or all together to most efficiently position the turbine

engines relative to the geothermal energy source. The turbine engine deployment

system may be used to remove the turbine engines from being positioned within the pit

for maintenance and for times when the heat generated from the geothermal energy

source is too great for the geothermal power generation system.

The geothermal power generation system may be used in a terrestrial

application, such that the vapors, gas, and/or heat from the ground can be used to

generate power. In particular, the geothermal power generation system may be used in

areas near volcanic activity, above ground areas or land that is hot and may have hot

spring activities.

In another embodiment, the geothermal power generation system may be a

marine support structure configured to support one or more geothermal power

generation turbine engines at a geothermal energy source located in a marine

environment. The marine support structure may be configured to support the one or

more geothermal power generation turbine engines over or in a water body to generate

power from naturally occurring gas sources, such as, but not limited to, volcanic

eruptions, gas leaks and the like.



In yet another embodiment, the geothermal power generation system may

include a marine gas capture system formed from an extendible container that when

deployed extends from a vessel to a sea floor at a fuel source release point. The

extendible container of the geothermal power generation system may be formed in a

funnel shape. The marine gas capture system may include one or more turbine engines

in fluid communication with the marine gas capture system such that gases captured

within the marine gas capture system are funneled into the turbine engine to create

electrical power.

A geothermal power generation system may include a marine gas capture

system formed from an extendible container that when deployed extend from a vessel

to a sea floor at a fuel source release point. At least one turbine engine may be in fluid

communication with the marine gas capture system such that gases captured within the

marine gas capture system are funneled into the at least one turbine engine to create

electrical power. The geothermal power generation system may also include an

extendible containment housing formed from a plurality of decreasingly sized housing

sections extending from an inlet to an outlet and formed from at least one first

extendible containment housing section and a second extendible containment housing

section, wherein the first extendible containment housing section has a larger cross-

sectional area at an end that is closest to the second extendible containment housing

section than an end of the second extendible containment housing section closest to the

first extendible containment housing section and wherein in the inlet of the extendible

containment housing is configured to receive leaking fluids. The geothermal power

generation system may also include a connector coupling positioned between the first

and second extendible containment housing sections such that the connector coupling

is attached to the first and second extendible containment housing sections, thereby

placing the first and second extendible containment housing sections in fluid

communication with each other.

The turbine engine may be positioned within the connector connecting adjacent

sections of the marine gas capture system together. An anchoring base may be



coupled to an end of the at least one first extendible containment housing section

opposite to the at least one second extendible containment housing. The geothermal

power generation system may include at least one support structure to which a terminal

end of the extendible containment housing is attached and may include at least one

deployment subsystem in communication with the at least one support structure to

facilitate movement of the extendible containment housing between a deployed position

and a storage position.

The deployment subsystem may include a plurality of cables extending between

the at least one support structure and the extendible containment housing. The

deployment subsystem may include a plurality of cables extending between each

section of the extendible containment housing and the at least one support structure.

The support structure may be a floating structure.

the support structure includes support arms configured to anchor the support structure

to a bottom of a water body. The support structure may be a fossil fuel extractor. The

housing sections of the extendible containment housing may be formed from a flexible

material. The flexible material forming the housing sections of the extendible

containment housing may be selected from the group consisting of polyester fabric,

polyethylene, and canvas. The extendible containment housing may include a plurality

of sections coupled together with connector couplings in addition to the at least one first

and second extendible containment housing sections. The extendible containment

housing may include conduit placing the extendible containment housing in fluid

communication with the vessel. At least one pump may be in fluid communication with

the conduit placing the extendible containment housing in fluid communication with the

vessel.

In another embodiment, the geothermal power generation system may include a

marine support structure configured to support at least one geothermal power

generation turbine engine at a geothermal energy source and at least one geothermal

power generation turbine engine hanging below the marine support structure. The

geothermal power generation system may include at least one turbine engine



deployment system configured to move the at least one geothermal power generation

turbine engine such that a distance between the at least one turbine engine and the

geothermal energy source changes and at least one electrical transmission line

extending from the at least one geothermal power generation turbine engine. The

marine support structure may include a floatation system for supporting the geothermal

power generation turbine engine.

The geothermal power generation system may also include an electrical

transmission line support line floatation system for supporting the at least one electrical

transmission line. The electrical transmission line support line floatation system may

include a plurality of floats extending at least partially above a water surface when

floating and positioned at different locations along the at least one electrical

transmission line. The marine support structure may include a pulley track of the at

least one turbine engine deployment system extending from the support structure. The

turbine engine deployment system may include a plurality of cables extending from a

rotatable cable drum on the support structure. The plurality of cables may extend

downward from a plurality of pulleys positioned along a horizontal pulley track.

The turbine engine deployment system may include a scissor lift formed from a

plurality of linked, folding support arms forming a crisscross X pattern. The scissor lift

may be supported by rollers positioned along a horizontal pulley track. A heat sensor

may be positioned on the turbine engine for sensing the heat from the geothermal

energy source. An over water electrical transmission line support system may extend

upward from a water body floor and support the at least one electrical transmission line

above a water body surface. The over water electrical transmission line support system

may be formed from a support tower extending from the water body floor. The over

water electrical transmission line support system may be formed from a floating support

tower anchored to the water body floor.

An advantage of this invention is that the geothermal power generation system

creates power from a relatively constant geothermal power source with minimal

emissions from the system.



These and other embodiments are described in more detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and form a part of the

specification, illustrate embodiments of the presently disclosed invention and, together

with the description, disclose the principles of the invention.

Figure 1 is a partially exploded top view of the geothermal power generation

system.

Figure 2 is a front view of an exemplary closed loop turbine engine usable in the

geothermal power generation system.

Figure 3 is a cross-sectional side view of the closed loop turbine engine of Figure

2 taken along section line 3-3.

Figure 4 is a cross-sectional perspective view of another embodiment of a closed

loop turbine engine usable in a geothermal power generation system.

Figure 5 is a schematic view of the closed loop turbine engine of Figure 4 .

Figure 6 is a cross-sectional view of the closed loop turbine engine of Figure 5

taken along section line 6-6.

Figure 7 is a cross-sectional side view of a closed loop turbine engine usable in

the geothermal power generation system in an above-ground application.

Figure 8 is cross-sectional side view of an open turbine engine usable in the

geothermal power generation system.

Figure 9 is an elevation view of the geothermal power generation system

including a marine support structure for marine applications.

Figure 10 is an elevation view of another embodiment of the geothermal power

generation system including a marine support structure for marine applications.

Figure 11 is an elevation view of yet another embodiment of the geothermal

power generation system including a marine support structure for marine applications.



Figure 12 is an elevation view of another embodiment of the geothermal power

generation system including a marine support structure and an over water electrical

transmission line support system for marine applications.

Figure 13 is a perspective view of an embodiment of the geothermal power

generation system used in a terrestrial applications.

Figure 14 is a front view of the geothermal power generation system used in a

terrestrial applications, as shown in Figure 13 .

Figure 15 is a left side view of the geothermal power generation system used in a

terrestrial applications, as shown in Figure 13 .

Figure 16 is an another embodiment of the geothermal power generation system

having a support structure formed from one or more support legs.

Figure 17 is a side view of the geothermal power generation system having a

marine gas capture system.

DETAILED DESCRIPTION OF THE INVENTION

As shown in Figures 1- 17, a geothermal power generation system 10 configured

to generate power by suspending turbine engines 12 over a pit 14 exposing a

geothermal energy source 16 is disclosed. In one example, as shown in Figure 1, the

geothermal power generation system 10 may be configured to be positioned at lava

lakes in Africa to utilize the heat generated by the lakes by transforming the heat into

electrical power. The geothermal power generation system 10 may use one or more

turbine engines 12 hanging below a support structure 18 having a turbine engine

deployment system 20 configured to move the turbine engine 12, i.e. raise or lower,

such that a distance between the turbine engine 12 and the geothermal energy source

16 may be changed. The geothermal energy source 16 is a relatively constant supply

of heat capable of being used to power the geothermal power generation system 10.

The geothermal power generation system 10 may include a support structure 18

sized to span the pit 14 exposing a geothermal energy source 16 . The support

structure 18 may have any appropriate configuration having sufficient strength to



support the turbine engines 12 and related components while not being too heavy such

that the geothermal power generation system 10 is not moveable. The support

structure 18 may be formed from one or more solid beam or from one or more

engineered beams. The support structure 18 of the geothermal power generation

system 10 may include first and second bases 22, 24 positioned on opposing sides of

the pit 14 and a support span 30 extending between the first and second bases 22, 24

across the pit 14. The first base 22 may also include one or more support wheels 26

supporting the first base 22, and the second base 24 may include one or more support

wheels 26 supporting the second base 24. In at least one embodiment, either the first

base 22 or the second base 24, or both, may include a plurality of support wheels 26.

In yet another embodiment, as shown in Figure 16, the support structure 18 may be

formed from one or more support legs 19 configured to support the at least one turbine

engine above the geothermal energy source. As shown in Figures 7 and 16, the

support structure 180 may be formed from three support legs 19 forming at least a

tripod support system. The support legs 18 may be formed from any appropriate

material capable of supporting the turbine engines 12, such as, but not limited to, steel.

The support legs 19 may be formed from a solid structure or may be formed from

engineered components with multiple support arms.

As shown in Figure 1, the turbine engine deployment system 20 of the support

structure 18 may also include a pulley track 28 extending from the first base 22 to the

second base 24. A reinforcing structure may extend from the first base 220 to the

second base 24 above the support span 30. In at least one embodiment, the pulley

track 28 of the turbine engine deployment system 20 may extend beyond the first base

22 and beyond the second base 24 and may be supported by a first anchor structure 32

adjacent to the first base 22 and by a second anchor structure 34 adjacent to the

second base 24.

The components forming the support structure 18 may be formed from materials

capable of supporting the weight of the components and the turbine engines 12 while



accounting for the hot environment of the pit 14. The materials may be, but are not

limited to being, steel, titanium, and other metals and alloys.

The geothermal power generation system 10 may include one or more turbine

engines 12 hanging below the support structure 18 . The turbine engines 12 may be any

appropriate configuration for converting hot gases to rotary motion that drives a

generator to produce electricity that can be passed along the one or more electrical

transmission lines 36 extending from the turbine engine 12. The electrical transmission

lines 36 may have any appropriate configuration. In terrestrial applications, the

geothermal power generation system 10 may be configured such that the turbine

engines 12 use materials other than water, such as, but not limited to, wood alcohol

(methanol), typically having a very low boiling point around 64 °C. The geothermal

power generation system 10 may also include a heat sensor 48 positioned on the

turbine engine 12 for sensing the heat from the geothermal energy source 16.

As shown in Figure 1, the geothermal power generation system 10 may include

one or more turbine engine deployment systems 20 configured to move the turbine

engine 12 such that a distance between the turbine engine 12 and the geothermal

energy source 16 changes. In one embodiment, the turbine engine deployment system

20 may include a plurality of cables 38 extending from one or more rotatable cable drum

4 1 on the support structure 18. The plurality of cables 38 may extend downward from a

plurality of pulleys 40 positioned along a horizontal pulley track 28. The cables 38 may

be releasably coupled to the turbine engines 12 and may be formed from any

appropriate material, such as, but not limited to, multi-stranded cable. Each turbine

engine 12 may be supported by a cable on each of four sides of the turbine engine 12 .

In another embodiment, the turbine engine deployment system 20 may include a scissor

lift 42 formed from a plurality of linked, folding support arms 44 forming a crisscross X

pattern. The scissor lift 42 may be supported by rollers 46 positioned along the

horizontal pulley track 28. The turbine engine deployment systems 20 may formed from

a metal covered with ceramic to insulate the turbine engine deployment systems 20.



During operation, the turbine engines 12 are attached to the turbine engine

deployment system 20 and positioned over the geo thermal energy source 16 . Heat

generated by the geothermal energy source 16 rotates turbine airfoils within the turbine

engine 12, thereby generating rotational motion of the shaft within the turbine engine

that is translated to a generator in the turbine engine . The generator produces

electricity that is passed from the generator to power grids or directly to power

consumption devices via the electrical transmission lines 36. The turbine engine

deployment system 20 may move the turbine engines 12 singularly or all together to

most efficiently position the turbine engines relative to the geothermal energy source 16 .

The turbine engine deployment system 20 may be used to remove the turbine engines

12 from being positioned within the pit 14 for maintenance and for times when the heat

generated from the geothermal energy source 16 is too great for the geothermal power

generation system 10.

The geothermal power generation system 10 may be used in a terrestrial

application, such that the vapors, gas, and/or heat from the ground 3 1 can be used to

generate power. In particular, the geothermal power generation system 10 may be

used in areas near volcanic activity, above ground areas 3 1 or land that is hot and may

have hot spring activities. In most cases, such as at hot spring areas, the land is hot

and the hanging dynamic turbines 12 may be positioned in the ground 3 1 , as shown in

Figures 13-1 5, or, in some cases, directly in the hot spring itself. In addition, ground 3 1

that has been exposed to the sun can also be used as a low heat source and generate

low electric power with the geothermal power generation system 10 or in combination

with wind turbines or solar power. In the case when exposure to the sun's heat is very

mild, smaller turbines can be utilized so that some electricity can be generated. The

first and second anchor structures 32, 34 that support the support span 30 may be

coated with an insulation 33, such as, but not limited to, ceramic.

The geothermal power generation system 10 may be used in a terrestrial

application around volcanic activity. Where there is active volcanic activity or dormant

volcanic activity, the ground is typically is very hot. For example, Yellowstone, some



parts of the Rift Valley in Africa and in most hot springs areas, the ground and

surrounding water is very hot. Such areas are excellent locations for use of the

geothermal power generation system 10 . Use of the geothermal power generation

system 10 in a terrestrial application may occur by immersing or positioning the hanging

turbines engines 12 in a ditch or opening in the ground and directing the heat into the

turbine engines 12 by covering the turbine engines 12 .

In another embodiment, as shown in Figures 9-1 2, the geothermal power

generation system 10 may be a marine support structure 50 configured to support one

or more geothermal power generation turbine engines 12 at a geothermal energy

source 16 located in a marine environment. The marine support structure 50 may be

configured to support the one or more geothermal power generation turbine engines 12

over or in a water body 70 to generate power from naturally occurring gas sources, such

as, but not limited to, volcanic eruptions, gas leaks and the like. The marine support

structure 50 may include a floatation system 52 for supporting the geothermal power

generation turbine engine 12 . The flotation system 52 may be formed from any

appropriate flotation system, such as, but not limited to, a vessel, a platform supported

by one or more floating materials, one or more air chambers, and the like.

The marine support structure 50 may include one or more geothermal power

generation turbine engines 12 hanging below the marine support structure 50 and may

include one or more turbine engine deployment systems 20 configured to move the

geothermal power generation turbine engine 12 such that a distance between the

turbine engine 12 and the geothermal energy source 16 changes. The geothermal

power generation turbine engine 12 may include a heat sensor 48 positioned on the

turbine engine for sensing the heat from the geothermal energy source 16 . The marine

support structure 50 may also include a pulley track 54 of the at least one turbine

engine deployment system 20 extending from the marine support structure 50. The

turbine engine deployment system 20 may include a plurality of cables 38 extending

from a rotatable cable drum 56 on the marine support structure 50. The plurality of

cables 38 may extend downward from a plurality of pulleys 40 positioned along a



horizontal pulley track 54. The turbine engine deployment system 65 may include a

scissor lift 42 formed from a plurality of linked, folding support arms 44 forming a

crisscross X pattern. The scissor lift 42 may be supported by rollers 46 positioned

along a horizontal pulley track 54. A spool 55 may be used to store the electrical

transmission line 36 on the platform 5 1 .

The geothermal power generation turbine engines 12 may be suspended close to

the ocean floor or a lake bed, for example, along a particular line where the volcanic

activity is occurring. Thus, in operation, geothermal power generation turbine engines

12 use heat energy produced naturally from the volcanic activity occurring under oceans

or lakes. Each of the geothermal power generation turbine engines 12 can be

positioned very close to the crack or fissure 67 in the ocean floor 66 where the volcanic

activity in the form of hot gases and steam is. Moreover, the water pressure from the

surrounding sea water controls the heat. The turbine engine deployment system 20

may also be used to lower or raise the turbine engines 12 to further control the heat

exposure. In this regard, the turbine engines 12 may have a heat sensor 48 disposed,

for example, at the bottom of the ceramic cover, so that when a particular turbine engine

12 becomes too hot, the turbine engine 12 can be raised so that the turbine engine 12

can cool down. When the heat sensor 48 is activated, the heat sensor 48 sends a

signal to a computer that controls the turbine engine deployment system 20, which

raises the turbine engine 12 up until it cools down enough to again be lowered down

near the ocean floor 66.

The marine support structure 50 may also include one or more electrical

transmission lines 36 extending from the geothermal power generation turbine engine

12 . The transmission lines 36 may be any appropriate transmission line. The

transmission line may extend to a distribution facility, which may be located on dry land.

The marine support structure 50 may include an electrical transmission line support line

floatation system 58 for supporting the electrical transmission line 36. The electrical

transmission line support line floatation system 58 may include a plurality of floats 60

extending at least partially above a water surface 64 when floating and positioned at



different locations along the electrical transmission line 36 so that it can be easily

repaired when needed and maintenance workers do not have to go underwater to repair

damaged transmission lines 36. The transmission lines 36 may be suspended to a

depth sufficient so that vessels, such as ships, do not collide with the transmission lines

36.

In one embodiment, as shown in Figure 12, an over water electrical transmission

line support system 62 may extend upward from a water body floor 66, such as, but not

limited to, a sea floor or lake bottom, and supporting the electrical transmission line 36

above a water body surface 64. The over water electrical transmission line support

system 62 may be an on-air power transmission cable system, which may include

aspects of land power cable transmission systems. The over water electrical

transmission line support system 62 may be formed from a support tower 68 extending

from the water body floor 66. The over water electrical transmission line support system

58 may be formed from a floating support tower 68 anchored to the water body floor 66.

The support towers 68 may be anchored on a platform 5 1 . The platform 5 1 may be

suitably anchored to the ocean floor 66. Each of the support towers 68 may be made

out of steel or aluminum, or any other appropriate material.

In another embodiment, as shown in Figure 13, each of the support towers 68

may be formed from large diameter tubes 57 that are partially submerged in the water

and extend all the way up to the electrical transmission lines 36. The tubes 57 may be

formed of, for example, metal or plastic, and may be filled with a gas, such as, but not

limited to air, and sealed. The tubes 57 may be connected or anchored to the ocean

floor 66 using cables 59 and weight 6 1 . Because the tubes 57 are filled with air and

sealed (i.e., air tight), the tubes 57 float. Therefore, the tubes 57 are attached to the

weights 6 1 using the cables 59, which extend down to the ocean floor 66. The cables

59 remain in tension because of the buoyancy of the tubes 57, which holds the support

towers 68 upright in fair weather and during a storm alike. The air-filled tubes 57 can

also have additional weight disposed at the bottom of the tube 57 to help the tube 57

stay upright.



The marine support structure 50 may include one or more transformers 156 to

control electric outlet. The transformer 156 may also be supported by float 60. A cable

drum 4 1 may be mounted on the marine support structure 50 for winding up and feeding

out the transmission line 36. The surface transmission line 36 may be insulated. The

transmission line 36 can also be dropped to the ocean floor 2 1 . During use, the

transmission system may automatically cut off power when the power system is about

to be compromised, such as, for example, by a storm. When the power system fails,

the electric power may be cut off so that there will be no live wires in the water.

As shown in Figure 17, the geothermal power generation system 10 may include

a marine gas capture system 72 formed from an extendible container 74 that when

deployed extends from a vessel 76 to a sea floor 66 at a fuel source release point 78.

The extendible container 74 of the geothermal power generation system 10 may be

formed in a funnel shape. The marine gas capture system 72 may include one or more

turbine engines 12 in fluid communication with the marine gas capture system 72 such

that gases captured within the marine gas capture system 72 are funneled into the

turbine engine 12 to create electrical power. The extendible container 74 may be

mounted permanently in place or may be portable. In at least one embodiment, the

marine gas capture system 72 may include an extendible container 74 formed from a

plurality of decreasingly sized housing sections 82 extending from an inlet 84 to an

outlet 86 and formed from one or more first extendible containment housing sections 88

and a second extendible containment housing section 90. The first extendible

containment housing section 88 may have a larger cross-sectional area at an end that is

closest to the second extendible containment housing section 90 than an end of the

second extendible containment housing section 90 closest to the first extendible

containment housing section 88. The inlet 84 of the extendible container 74 may be

configured to receive leaking fluids. A connector coupling 92 may be positioned

between the first and second extendible containment housing sections 88, 90 such that

the connector coupling 18 is attached to the first and second extendible containment



housing sections 88, 90, thereby placing the first and second extendible containment

housing sections 88, 90 in fluid communication with each other.

In one embodiment, the turbine engine 12 may be positioned within the

connector 92 connecting adjacent sections of the marine gas capture system 72

together. The marine gas capture system 72 may include an anchoring base 94

coupled to an end of the first extendible containment housing section 88 opposite to the

second extendible containment housing 90. One or more support structures 96 may be

attached to a terminal end of the extendible container 74. One or more deployment

subsystems 98 may be in communication with the support structure 96 to facilitate

movement of the extendible container 74 between a deployed position and a storage

position. The deployment subsystem 98 may include a plurality of cables 38 extending

between the support structure 96 and the extendible container 74. In one embodiment,

the support structure 96 may be a floating structure. The support structure may include

support arms 100 configured to anchor the support structure 96 to a bottom of a water

body 70. In at least one embodiment, the support structure 96 may be a fossil fuel

extractor.

The housing sections 88, 90 of the extendible container 74 may be formed from a

flexible material. The flexible material forming the housing sections of the extendible

container 74 may include, but are not limited to, polyester fabric, polyethylene, and

canvas. The extendible container 74 may include a plurality of sections 88, 90 coupled

together with connector couplings 92 in addition to the first and second extendible

containment housing sections 88, 90. The marine gas capture system 72 may include a

conduit 102 placing the extendible container 74 in fluid communication with the vessel

76. The marine gas capture system 72 may also include one or more pumps 104 in

fluid communication with the conduit 102 placing the extendible container 74 in fluid

communication with a vessel 76.

The marine gas capture system 72 may be anchored to the sea floor through one

or more cables 38, chains, or other appropriate materials. The marine gas capture

system 72 may also use multiple layers of gas turbines 12 . In at least one embodiment,



the gas turbines may be positioned in line with each other in adjacent connector

couplings 92.

During use, the turbine engines 12 generate electricity when volcanic gases or

vapors or oil such as from an oil leak at the ocean floor 66 rise up into the funnel-like

container 74 and through the turbine engines 12, which, in turn, causes the turbine

engines 12 to generate power that is transmitted via the electric transmission lines 36 to

a surface rig 63 and/or to a power distribution facility and on to a power consumer. In

one embodiment, as shown in Figure 6, a turbine engine 12 may be mounted inside the

connector 18, either to a hard plastic or metal portion thereof. The turbine engine 12

may be connected to a corresponding generator 110 disposed outside the funnel-like

container 74 and mounted to an outer portion of the connector 18. For example, the

generator 110 may be hung from a top portion and anchored at a bottom portion. The

generator 110 and electric transmission line 36 may be located outside the funnel-like

container 74. Another turbine engine 12 and generator 110 may be positioned in the

connector 18 immediately above the turbine engine 12 .

The turbine engine 12, as well as voltage regulators, may be submerged in

water, and the buoyancy of the turbine engines 12 in water may help the turbine

engines 12 retain their position. A cable anchoring system 43 will also serve to ensure

that the turbine structure stays in place.

The geothermal power generation system 10 may also be used in applications in

other than subterranean volcanic or methane environments where vapors are naturally

occurring and escaping from the sea floor 66. By capturing and funneling the vapors

into the container 74, the funnel-like container 74 may be used to generate electricity

from an energy source that is normally left unused. The geothermal power generation

system 10 works similarly as discussed above with respect to the turbine engines 12

within the container 74. As the energy from the gas or vapors released from the sea

floor 66 travels upwardly, the turbine engines 12 can be placed at intervals of 20 or 30

feet apart. The turbine engines 12 may be made smaller further and further into the



container 74 because the amount of available energy is reduced as the vapors travel

upwardly and turn each successive turbine engine 12 .

The geothermal power generation system 10 may generate electric power that

can be carried by an underwater cable, or transmitted via a surface power cable that is

hung with a buoy system to the nearest town or to an electric power distributing center.

The transmission line 36 may be waterproof and insulated from the surrounding sea

water. For example, the transmission line 36 may be encased in plastic and laid on the

ocean floor 66. The geothermal power generation system 10 may be used in

miniature/small lakes and river beds where there is volcanic energy available, on a

smaller scale.

These embodiments of the geothermal power generation system 10 may use any

appropriate turbine engine 12 . In at least one embodiment, as shown in Figures 2-7,

the geothermal power generation system 10 may use a closed loop geothermal power

generation turbine engine 12 . The closed loop geothermal power generation turbine

engine 12 may be formed from a turbine housing 106 forming one or more internal

cavities 108. The turbine housing may include an outer cover 158, which may be

formed from, but is not limited to, ceramic. The outer cover 158 may cover all but a

lower portion of the turbine engine 12 at the boiler 116 . The outer cover 158 may be

supported, at least in part, by lateral supports 117 . The closed loop geothermal power

generation turbine engine 12 may include a generator 110 positioned within the turbine

housing 106 and a rotor blade assembly 112 positioned within the turbine housing 106

and in communication with the generator 110 via a drive shaft 114. In one embodiment,

the turbine housing 106 may be generally torpedo-shaped. The closed loop geothermal

power generation turbine engine 12 may also include a boiler 116 in communication

with the rotor blade assembly 112 . The boiler 116 may be coupled to a steam chamber

116 . A condenser 118 may be positioned within the turbine housing 106 and in fluid

communication with one or more exhaust outlets 120 of the rotor blade assembly 112

and the boiler 116 .



The condenser 118 may be positioned between an outer surface 122 of the rotor

blade assembly 112 that forms an inner surface of the condenser 118 and an inner

surface 124 of the turbine housing 106. One or more check valves 126 may be

positioned between the condenser 118 and the boiler 116. In one embodiment, a fluid

steam chamber 162 may be positioned between the boiler 116 and the rotor blade

assembly 112 . The closed loop geothermal power generation turbine engine 12 may

include a plurality of check valves, such as, an upper and a lower check valve 128, 130

positioned between the condenser 118 and the boiler 116 and extending

circumferentially around the rotor blade assembly 112 . In at least one embodiment, the

internal cavity 108 may be formed from an upper chamber 132 housing the generator

110 and a lower chamber 134 housing the rotor blade assembly 112 and condenser

118 . The lower chamber may house the boiler 116 . The closed loop geothermal power

generation turbine engine 12 may include a compressor 136 positioned between the

boiler 116 and the rotor blade assembly 112 . The compressor may be formed from a

plurality of stationary compressor vanes 138 and rotatable compressor blades 140. The

rotor blade assembly 112 may be formed from a plurality of stationary rotor vanes 142

and rotatable rotor blades 144. The closed loop geothermal power generation turbine

engine 12 may also include a ceramic wall 152 circumferentially surrounding the rotor

blade assembly 112 that may form an inner wall 122 of the condenser 118 to promote

condensation formation. Outer aspects of the condenser 118 may be formed by a

ceramic outer wall 154.

In one embodiment, as shown in Figures 2 and 3, the turbine engine 12 is a

closed loop device where a fluid, such as, but not limited to, water is contained within a

closed loop system and where steam turns the rotor blade assembly 112 and the

condenser 118 condenses the steam into water. In this example, sea water cools the

steam because of distance from the heat of the volcanic energy source. Thus, the

turbine engine 12 can be lowered such that the boiler 116 is close to the volcanic

energy source. As the water in the boiler 116 is heated up and turned to steam, the

steam rises up into the steam chamber 162 and then through the rotor blade assembly



112 to turn the drive shaft 114. The drive shaft turns the generator 110 to generate

electricity. By having a closed loop system, as the steam rises and turns the rotor blade

assembly 112, the steam cools down. The condensed steam then passes over the top

of the turbine stator housing 12 and comes down around the outside of the rotor blade

assembly 112 and into the condenser 118 in the upper part of the lower chamber 134 of

the hanging turbine as water. The water then passes through the one-way valves 128

and 130, which allows the water to drop into the boiler 116 but prevents steam from

rising up into the condenser 118 .

In yet another embodiment, as shown in Figure 8, a turbine engine 12 may be

configured to be an open cycle turbine engine. The open casing design may use

naturally occurring hot vapors, such as, but not limited to, steam created from seawater

by a volcanic eruption as fuel. Gases, such as, but not limited to, volcanic gases, may

be funneled into the turbine engine 12 and may turn the rotor blade assembly 112. The

gases may then escape out at the top of the open hanging turbine engine 12 . In this

case, the generator 110 may be firmly secured to the hanging turbine housing 106, but

may allow the steam to pass up and escape out on the surface of the ocean 66.

The foregoing is provided for purposes of illustrating, explaining, and describing

embodiments of this invention. Modifications and adaptations to these embodiments

will be apparent to those skilled in the art and may be made without departing from the

scope or spirit of this invention.



CLAIMS

I claim:

1. A geothermal power generation system, comprising:

a marine gas capture system formed from an extendible container that when

deployed extend from a vessel to a sea floor at a fuel source release point;

at least one turbine engine in fluid communication with the marine gas capture

system such that gases captured within the marine gas capture system are funneled

into the at least one turbine engine to create electrical power.

2 . The geothermal power generation system of claim 1, further comprising:

an extendible containment housing formed from a plurality of decreasingly sized

housing sections extending from an inlet to an outlet and formed from at least one first

extendible containment housing section and a second extendible containment housing

section, wherein the first extendible containment housing section has a larger cross-

sectional area at an end that is closest to the second extendible containment housing

section than an end of the second extendible containment housing section closest to the

first extendible containment housing section and wherein in the inlet of the extendible

containment housing is configured to receive leaking fluids; and

a connector coupling positioned between the first and second extendible

containment housing sections such that the connector coupling is attached to the first

and second extendible containment housing sections, thereby placing the first and

second extendible containment housing sections in fluid communication with each

other.

3 . The geothermal power generation system of claim 2, wherein the at least

one turbine engine is positioned within the connector connecting adjacent sections of

the marine gas capture system together.



4 . The geothermal power generation system of claim 1, further comprising an

anchoring base coupled to an end of the at least one first extendible containment

housing section opposite to the at least one second extendible containment housing.

5 . The geothermal power generation system of claim 1, further comprising at

least one support structure to which a terminal end of the extendible containment

housing is attached.

6 . The geothermal power generation system of claim 5, further comprising at

least one deployment subsystem in communication with the at least one support

structure to facilitate movement of the extendible containment housing between a

deployed position and a storage position.

7 . The geothermal power generation system of claim 6, wherein the at least

one deployment subsystem comprises a plurality of cables extending between the at

least one support structure and the extendible containment housing.

8 . The geothermal power generation system of claim 7, wherein the at least

one deployment subsystem comprises a plurality of cables extending between each

section of the extendible containment housing and the at least one support structure.

9 . The geothermal power generation system of claim 7, wherein the support

structure is a floating structure.

10 . The geothermal power generation system of claim 7, wherein the support

structure includes support arms configured to anchor the support structure to a bottom

of a water body.



11. The geothermal power generation system of claim 7, wherein the support

structure is a fossil fuel extractor.

12 . The geothermal power generation system of claim 1, wherein the housing

sections of the extendible containment housing are formed from a flexible material.

13 . The geothermal power generation system of claim 12, wherein the flexible

material forming the housing sections of the extendible containment housing are

selected from the group consisting of polyester fabric, polyethylene, and canvas.

14. The geothermal power generation system of claim 1, wherein the

extendible containment housing comprises a plurality of sections coupled together with

connector couplings in addition to the at least one first and second extendible

containment housing sections.

15 . The geothermal power generation system of claim 1, further comprising a

conduit placing the extendible containment housing in fluid communication with the

vessel.

16 . The geothermal power generation system of claim 15, further comprising

at least one pump in fluid communication with the conduit placing the extendible

containment housing in fluid communication with the vessel.

17 . A geothermal power generation system, comprising:

a marine gas capture system formed from an extendible container that when

deployed extend from a vessel to a sea floor at a fuel source release point;

at least one turbine engine in fluid communication with the marine gas capture

system such that gases captured within the marine gas capture system are funneled

into the at least one turbine engine to create electrical power;



an extendible containment housing formed from a plurality of decreasingly sized

housing sections extending from an inlet to an outlet and formed from at least one first

extendible containment housing section and a second extendible containment housing

section, wherein the first extendible containment housing section has a larger cross-

sectional area at an end that is closest to the second extendible containment housing

section than an end of the second extendible containment housing section closest to the

first extendible containment housing section and wherein in the inlet of the extendible

containment housing is configured to receive leaking fluids; and

a connector coupling positioned between the first and second extendible

containment housing sections such that the connector coupling is attached to the first

and second extendible containment housing sections, thereby placing the first and

second extendible containment housing sections in fluid communication with each

other;

wherein the housing sections of the extendible containment housing are formed

from a flexible material;

a conduit placing the extendible containment housing in fluid communication with

the vessel; and

at least one pump in fluid communication with the conduit placing the extendible

containment housing in fluid communication with the vessel.

18 . The geothermal power generation system of claim 17, wherein the at least

one turbine engine is positioned within the connector connecting adjacent sections of

the marine gas capture system together.

19 . The geothermal power generation system of claim 17, further comprising

an anchoring base coupled to an end of the at least one first extendible containment

housing section opposite to the at least one second extendible containment housing; at

least one support structure to which a terminal end of the extendible containment

housing is attached; at least one deployment subsystem in communication with the at



least one support structure to facilitate movement of the extendible containment housing

between a deployed position and a storage position, wherein the at least one

deployment subsystem comprises a plurality of cables extending between the at least

one support structure and the extendible containment housing.

20. The geothermal power generation system of claim 17, wherein the

extendible containment housing comprises a plurality of sections coupled together with

connector couplings in addition to the at least one first and second extendible

containment housing sections.
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