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Abstract:

Due to the excessive burning of the fast depleting fossil fuels for power generation, it has forced advanced & also developing nations to harness the RENEWABLE sources of energy at sea like WIND, SOLAR, WAVES & SURFACE CURRENT for generation of electricity. Ocean energy resources are widely available, creating the potential for marine technologies to contribute to the state, national, and global electricity supply portfolios.

Public attitudes toward ocean energy technologies are unknown, but clean energy is generally perceived in a positive light because of its environmental and other benefits. Successful demonstration projects and careful practices will help ensure public acceptance of these emerging green energy options.

All new and unfamiliar technologies may initially be viewed with skepticism. In addition, concerns have been expressed over the potential impacts of shoreline and near shore wave energy devices related to aesthetics as well as sediment transport and other physical processes. These and other technologies may also impact recreational and commercial activities. 

This paper makes an impassioned appeal for trapping the abundantly available renewable OFFSHORE sources of energy at sea for power generation.

The ocean harbors abundant energy resources, and a variety of ocean energy technologies are nearing commercial application. However, the current state of SOLAR, WAVE, TIDAL, and OCEAN THERMAL ENERGY are still very much in research and development.
Moreover the WIND and WAVES are renewable sources of energy and don’t cause pollution. The energy from waves alone could supply all of mankind’s electricity needs many times over.
Introduction (wind energy):

According to the civil &environmental engineering research, they have estimated the global wind potential to be in the order of 72 Terra Watts (72 million MW). 

 Offshore wind farms Growing Importance 

Most of the highest goals on renewable energy production are based on offshore wind systems, involving large numbers of mega-turbines and large scale resources and investments.
Even if we trap 20% of this energy potential, it can cater to seven times the world’s current electricity needs.
Onshore wind farms are often subject to restrictions and objections: objections based on their negative visual impact or noise...; restrictions associated with obstructions (buildings, mountains, etc.), land-use disputes or limited availability of lands.
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                 Offshore European wind farms
Technical Section:
History: Wind power technology was being used from the dawns of civilization. The Egyptians were the first ones to use wind wills in 3600BC, but only in 1990AD that the [image: image2.jpg]



first electricity generating wind mill was developed in Denmark.
Wind farms today have been set up in 74 countries for generating electric power. The world wind energy installed capacity has reached a figure of 10, 2546 MW.
Even India has installed capacity of 9,704MW it now occupies 4th position in the world with respect to the harnessing wind energy for power generation.
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   Concept showing how the wind turbine blades work.
The world has moved on as far as harnessing wind energy at sea. The off shore wind energy technology has attained near perfection going in for mega watts plus machines for OFF SHORE installation. 

Today Europe has 60,000MW of wind power installations out of which 5000MW are OFF SHORE installation, so why not INDIA???
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 Many countries like US, Denmark, Netherlands, Spain, UK etc, have set up wind farms at sea for generation of electricity which have proven to be very successful projects for these countries.
India, despite having 7,500km long coastline, unfortunately, does not figure on the offshore wind energy map of the world, also we have the A&N Lakshadweep islands, which have along coastline & can harness wind energy for generating electricity & cater to the needs of these islands instead of depending on the mainland for power generation. 
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Significant areas in India have wind speed of 7m/sec at 100mt height & this wind speed makes wind energy cost competitive wit gas & coal, so official measurements must be taken to trap this energy along the Indian coast  moreover nature is supporting us by providing us wit very favorable conditions  at sea for harnessing this wind energy for generating  electricity.

For good efficiency of a wind farm the wind speed should be in the range of 25 to 35 km/hr. such speed are available at very short distance from the coastline.

Eg: Wind speed in Jogimathi in Karnataka where maximum speed is 30.9km/hr at a distance 5km from the shore line in the range of 30 to 44km/hr.
Hence we too have an ideal condition for wind energy farms in INDIA. 
 Advantages of offshore wind energy:

· Wind power is free 

· Most of the wind energy is available over the open sea the ocean covers 71% of the planet & wind tends to blow stronger over open waters because there are few obstructions
· Wind power is clean (no pollution or carbon dioxide after the initial setup, apart from the emissions produced to manufacture, transport, erect and maintain them)

· Wind is a renewable and sustainable resource. We can use as much as we can today and there will still be more tomorrow.

· Wind power will become cheaper than fossil fuel in the next few years (when the price of carbon is added to coal and oil).

· Wind turbines are self sufficient just place them and watch 'em spin! (low maintenance, few moving parts, easy to repair)

· The noise problem is also solved, because we are away from the residential areas. 
· At the moment we get our fuel (fossil fuels, mainly oil) from other countries. What would happen if one day they decided to cut off our power? We would be powerless. Also one wind turbine takes up a smaller spot of the ocean.
Disadvantages of offshore wind energy:
· The strength of the wind is not constant and it varies from zero to storm force. This means that wind turbines do not produce the same amount of electricity all the time. Winds have to be at least 17 Mph strong to make the blades spin and thus produce energy. There will be times when they produce no electricity at all. Large wind machines have to be shutdown if the wind is too strong, to avoid damage. The only practical way to produce large amounts of power is to use hundreds of them in an array in a place where the wind is most constant, such as floating on platforms out to sea, as is being done in Sweden. They can not, as some people think, just be spread out and 'tapped' into the power grid. 

· Many people see large wind turbines as unsightly structures and not pleasant or interesting to look at. They disfigure the countryside and are generally ugly. Many people feel that the countryside should be left untouched, without these large structures being built. The landscape should left in its natural form for everyone to enjoy.

· Wind turbines are noisy. Each one can generate the same level of noise as a family car traveling at 70 mph.{this is in case of onshore}
· Large wind farms are needed to provide entire communities with enough electricity.

· The huge blades pose a danger to birds. Many birds can instantly be killed because the fast spinning blades of the turbines can not be seen very well. (The turbines are now being built with larger slower-moving blades, so fewer birds are killed.) 

· Right now wind power costs more than fossil fuel energy.

· They require more conventional power plants to address variability in wind-power production
Additional use of wind energy: 
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                                  The Kite Wind Generator
It's an expert estimation that the total energy stored in wind is 100 times higher than actually needed by humans on this earth. The catch is that we have to learn and devise ways to trap this wind power blowing across the planet earth. Experts tell us one more thing that most of the WIND ENERGY is available at high altitude and we can’t manufacture turbines of that height. So we have to think of new ways to trap that wind power blowing at a significant height. Some experts estimate that the total energy contained in wind is 100 times the amount needed by everyone on the planet. However, most of this energy is at high altitudes, far beyond the reach of any wind turbine.

Introduction (Tidal energy): 
What is tidal energy?
Tidal energy is the use of the differences in sea level. The gravitational force from the moon, combined with the rotation of the Earth to produce tidal energy. Monthly and annual lunar cycles change the strength of currents. Large tides produce the most powerful movements of current, which energy can be taken in using the ocean turbine. 
This is a Tidal waves crashing into rocks. The energy from waves that crash into rocks has the ability to erode the rocks.

ARE WE JUST GOING TO KEEP WATHING ENERGY GO TO WAST?? OR ARE WE GOING TO MAKE USE OF THIS NATURE TRESURE!!
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Technical Section (Tidal & Wave Energy)):
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• Tidal/ocean current technologies, like in-stream hydro systems, are engineered to generate power without irrevocably altering natural water flows and habitats. Foundations and moorings may have localized effects on habitat-both positive and negative. Wildlife colliding with spinning turbines or other structures may be injured or killed. 

• Tidal barrages are analogous to conventional hydro technologies. They can destroy or impair habitats, prevent or restrict the natural movement and migration of aquatic species, and injure or kill wildlife. Ladders, screens, and other fish passage and protection measures can be employed to lessen-but not eliminate-these adverse impacts. 

Technical:

Due to the differential heating of the earth’s surface by the sun, wind is generated, which in turns, creates waves in the sea which is nothing but friction between surface & water. The stronger the wind & longer the distance over which it will blows, so large waves with great amount of kinetic energy. As the wave approaches the shore they rapidly loose their energy.

Thus we can say that the energy content is greater in deep waters than in shallow waters.

History:

It does not have long history behind it like in case if wind energy, however not until 1965 a serious attempt was made to harness wave energy in Scotland, this structure was made to convert wave energy electricity. 

Thereafter many research & projects in 1979 a new way of harnessing this energy using OWC (Oscillating Water Column) principle for conversion of energy.
 Countries like Japan & China tried a lot of experimentation from 1979 to1989& after that the first time a floating type OWC commonly know as the Backward Bent Duct Buoy (BBDB) was developed in 1989 in Japan. On Dawanshan Island a 3KW shoreline OWC was installed in 1999, this installation was then upgraded to 20KW & till today it is operating successfully. 

Now if we take INDIA into consideration a sole attempt was made to install a 150KW OWC at Vizhinjam in Kerala in 1999 & was quite successful, we must also keep in mind that the estimated waves surface current & tides  is in the order of 50, 000 MW. 
 NOW it’s unto us to take the initiative of harnessing wave energy for generation of electricity.

Principle of OWC:

Oscillating water column (OWC) devices are partially submerged boxes with an opening to the sea at the bottom and an opening to the land at the top. Waves cause the enclosed water column and the air on top of it to rise and fall. This motion alternately forces and draws air through a turbine located in the landward outlet. 
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For shoreline and near shore applications, most technologies include semi-enclosed steel or concrete structures anchored to the ground or integrated within a breakwater.
Modern technology:

Wave power devices are generally categorized by the method used to capture the energy of the waves. They can also be categorized by location and power take-off system. Method types are point absorber or buoy; surfacing following or attenuator oriented parallel to the direction of wave propagation; terminator, oriented perpendicular to the direction of wave propagation; oscillating water column (OWC); and overtopping. Locations are shoreline, near shore and offshore. Types of power take-off include: hydraulic ram, elastomeric hose, pump-to-shore, hydroelectric turbine, air turbine, and linear electrical generator. Some of these designs incorporate parabolic reflectors as a means of increasing the wave energy at the point of capture. These capture systems use the rise and fall motion of waves to capture energy.

Description:
These are descriptions of some wave power systems: 
  OCEAN POWER TECHONOLOGIES which consists of modular, ocean-going buoys. The rising and falling of the waves moves hydraulic fluid with the buoy; this motion is used to spin a generator, and the electricity is transmitted to shore over a submerged transmission line. A 150 kW buoy has a diameter of 36 feet (11 m) and is 145 feet (44 m) tall, with approximately 30 feet of the unit rising above the ocean surface. Using a three-point mooring system, they are designed to be installed one to five miles (8 km) offshore in water 100 to 200 feet (60 m) deep.
· An example of a surface following device is the Pelamis wave’s energy converter. The sections of the device articulate with the movement of the waves, each resisting motion between it and the next section, creating pressurized oil to drive a hydraulic ram which drives a hydraulic motor. The machine is long and narrow (snake-like) and points into the waves; it attenuates the waves, gathering more energy than its narrow profile suggests. Its articulating sections drive internal hydraulic generators (through the use of pumps and accumulators).

· With the wave dragon wave energy converter large "arms" focus waves up a ramp into an offshore reservoir. The water returns to the ocean by the force of gravity via hydroelectric generators. 


                       New Technology for harnessing wave energy:
Prelims Wave Energy Converter
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Challenges of developing wave power devices:

· The device needs to capture a reasonable fraction of the wave energy in irregular waves, in a wide range of sea states.

· There is an extremely large fluctuation of power in the waves. The peak absorption capacity needs to be much (more than 10 times) larger than the mean power. For wave power the ratio is typically 4.

· The device has to efficiently convert wave motion into electricity. Generally speaking, wave power is available at low speed and high force, and the motion of forces is not in a single direction. Most readily-available electric generators operate at higher speeds, and most readily-available turbines require a constant, steady flow.
· The device has to be able to survive storm damage and saltwater corrosion. Likely sources of failure include seized bearings, broken welds, and snapped mooring lines. Hence, designers may create prototypes that are so overbuilt that materials costs prohibit affordable production.

· The total cost of electricity is high. Wave power will be competitive only when the total cost of generation is reduced (or the total cost of power generated from other sources increases). The total cost includes the primary converter, the power take-off system, the mooring system, installation & maintenance cost, and electricity delivery costs.

· There is a potential impact on the marine environment. Noise pollution, for example, could have negative impact if not monitored, although the noise and visible impact of each design varies greatly.

· In terms of socio-economic challenges, wave farms can result in the displacement of commercial and recreational fishermen from productive fishing grounds, can change the pattern of beach sand nourishment, and may represent hazards to safe navigation.

· Waves generate about 2,700 gigawatts of power. Of those 2,700 gigawatts, only about 500 gigawatts can be captured with the current technology.

Introduction (Ocean Thermal Technology):
Ocean thermal energy conversion (OTEC) technology produces electricity by taking advantage of the temperature difference between the ocean's warm surface layer and cold deeper layer. All systems require a large-diameter intake pipe to pump cold water to the surface. The deep water must be at least 20°C cooler than the surface water for power to be generated.
History:
Small-scale OTEC systems and individual system components have been tested successfully off the coast of Hawaii. No OTEC facilities are generating electricity, but at the National Energy Laboratory of Hawaii Authority, a tube conveys cold seawater to the surface from a depth of 3000 feet to meet a portion of the air conditioning load and to reduce peak electricity demand. The limited applicability of OTEC technology has constrained public R&D investments and commercial intern.
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Technical Section:

In closed-cycle OTEC systems, warmer seawater is pumped through a heat exchanger to vaporize a low-boiling-point fluid such as ammonia. The expanding gas is run through a turbine and then condensed back into a liquid by cooler seawater pumped through a second heat exchanger. 

In open-cycle OTEC systems, warmer seawater is pumped into a low-pressure container, where it boils. Expanding steam drives a turbine and is then condensed back into a liquid through exposure to deep-ocean water. If the steam is isolated from seawater during condensation, freshwater can be a by-product of the energy production process. 

In hybrid OTEC systems, warm seawater is pumped into a vacuum chamber and flash-evaporated into steam. The steam is then run through a heat exchanger to vaporize a low-boiling-point fluid within a closed-cycle loop.
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Conclusion:

Benefits and Barriers: 

The ocean harbors abundant energy resources, and a variety of ocean energy technologies are nearing commercial application. However, the current state of wave, tidal, and ocean thermal energy is still very much in research and development. 
Cost-Competitiveness:
Accurate cost-performance data and projections for ocean energy technologies will be possible only after additional field-testing and real-world experience. Based on current knowledge, it appears that tidal current systems and onshore and near shore wave energy systems may become cost-competitive in niche markets, such as in remote power or dual-use applications, within the next several years.

For broader use, the engineering challenges associated with constructing, operating, and maintaining energy systems in marine environments will need to be addressed. Examples include corrosion and fouling problems, access limitations, and storm potential. For systems installed in deepwater environments, significant technology gaps must be overcome in the areas of sitting, underwater cabling, grid connection, and energy storage.

Applicability & Operations: 
Ocean energy resources are widely available, creating the potential for marine technologies to contribute to the state, national, and global electricity supply portfolios. However, sitting constraints exist. Many sites with excellent resources are in locations that are highly visible or widely used for commercial or recreational purposes. High-energy offshore regions and other promising sites are far from load centers.

In serving loads, some ocean energy technologies offer distinct cost and reliability advantages. They supply power continuously, rather than intermittently like solar and wind generation. Examples include near shore and offshore wave, as well as tidal current installations in areas where units are always submerged.
Energy Security:
Developing ocean energy resources will reduce dependence on fuels-including oil, coal, and natural gas-that must be imported to Massachusetts. It also will decrease U.S. reliance on foreign sources of fuel. Ocean energy is also not subject to fuel cost increases, positioning it as a potential hedge against price volatility.
Air & Water Emissions:
Ocean energy technologies produce no emissions of harmful pollutants or greenhouse gases.

Habitat & Wildlife: 
The experience base with tidal, wave, and ocean thermal energy systems is extremely limited. As a result, overall effects on habitats and wildlife are not well understood. Two things are clear: These technologies will not emit any of the pollutants that can be extremely harmful to wildlife populations, and they will not contribute to climate change, which is already altering habitats worldwide.

Extensive field research and careful sitting practices will be required to understand and mitigate any adverse impacts on ecological communities. Given current knowledge, the following generalizations are possible: 

• Tidal/ocean current technologies, like in-stream hydro systems, are engineered to generate power without irrevocably altering natural water flows and habitats. Foundations and moorings may have localized effects on habitat-both positive and negative. Wildlife colliding with spinning turbines or other structures may be injured or killed. 

• Tidal barrages are analogous to conventional hydro technologies. They can destroy or impair habitats, prevent or restrict the natural movement and migration of aquatic species, and injure or kill wildlife. Ladders, screens, and other fish passage and protection measures can be employed to lessen-but not eliminate-these adverse impacts. 

• Wave energy technologies are being developed for shoreline, near shore, and offshore environments, with systems ranging from the community to the utility scale. As a result, possible effects on habitat and wildlife could vary widely. Shoreline installations, for example, could completely transform habitat in localized areas, while other types of projects might create large-scale, reef-type environments with net benefits for wildlife. 

• OTEC (Ocean thermal energy conversion) systems transport large amounts of deep ocean water to the surface. This raises the potential for wildlife to be drawn into intake pipes. Discharge points could create localized changes in water temperature and chemistry.
Public Perception:
Public attitudes toward ocean energy technologies are unknown, but clean energy is generally perceived in a positive light because of its environmental and other benefits. Successful demonstration projects and careful sitting practices will help ensure public acceptance of these emerging green energy options.

All new and unfamiliar technologies may initially be viewed with skepticism. In addition, concerns have been expressed over the potential impacts of shoreline and near shore wave energy devices related to aesthetics as well as sediment transport and other physical processes. These and other technologies may also impact recreational and commercial activities. 

India’s Concern: 

Where do we stand today???
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Up coming offshore project:
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We can see that even our (Asian) planning is not up to the mark as compared to the European & American in the coming years to come.

