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Abstract— Ocean covers almost 71% surface of the earth with 

wide range of energy in it. In India, there is tremendous scope 

for the ocean energy form the ocean because India has a long 

coastline of about 7500 km and many Iceland in Bay of 

Bengal and Arabian Sea. Ocean energy also referred as 

Marine energy is the energy bear by ocean waves, tides, 

temperature differences and salinity. This paper presents an 

overview of ocean energy in India as a renewable source of 

energy. It describes the resources and technology used to 

capture the ocean energy. Ocean energy is the greenest 

economic important future energy resources in India with 

minimal carbon emission and also put a prominent role in 

economic growth in remote and coastal areas where cost of 

the electricity supply is very high. Ocean energy can be 

extracted by Tides and Waves which is procreate with the 

gravitational force between earth and moon and partly 

between earth and sun.  
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I. INTRODUCTION 

World has come to the point where it needs more energy than 

ever before as energy demand grows rapidly on global scale 

due to the population and industrialization. Ocean Energy is 

the world leader in innovative renewable energy. Ocean 

energy is now in a very strong position to commercialize the 

vast body of research and development in last past 10 years. 

Ocean energy (also sometime referred as Marine energy or 

hydrokinetic energy) refers the energy convey by ocean 

waves, tides, salinity, and ocean temperature differences. [1] 

The tempo of water in the world’s oceans create a 

cyclopean store of kinetic energy, or energy in the motion. 

Waves are produced due to the gravitational force between 

earth and moon and some due to the earth and sun and also 

produced due to the air flow because of the temperature 

change. This motion helps to generate electricity with the 

help of several devices. This energy is used to generate 

electricity to power homes, industries and transport. The term 

marine energy consists both tidal power that is extracted from 

the kinetic energy of huge bodies of moving water and wave 

power that is the power get from the waves at the surface of 

the ocean. If the wind turbine is placed in the ocean and 

electricity is generated through it than it is not counted in 

ocean energy, it is a part of wind energy. It is not easy to 

harness power from the wave generator plant and this is the 

reason that’s why there are very few waves generator plant in 

India. [2] 

In India the total electricity generation is 343898.39 

MW as of 31 may 2018 from all sources such as coal, nuclear, 

gas, hydro and diesel. And India has power capacity of 69022 

MW from renewable source of energy if all the sources such 

that solar, hydro, tidal, wave geothermal are included.  

 
Fig. 1: Total installed generation capacity in India from all 

sources. 

II. TYPES OF OCEAN ENERGY 

There are mainly two types of marine energy: thermal energy 

because of the heat from the sun, and the mechanical energy 

from the tides and wave. The forms of the ocean renewable 

energy are broadly classified into several types which is given 

below- 

Ocean Tidal Energy: This is the potential energy 

which is extracted by building the large dams of barrage with 

turbine establishment across the construction of dam.  

Ocean Wave Energy: It is the energy which is 

associated with the waves and harnessed with the help of 

modular technology.  

Marine Current: It is the kinetic energy which is 

associated with the tides or wave current and extracted with 

the help of modular technology.  

Temperature Gradient: Thermal energy is harnessed 

due to the temperature difference come between sea surface 

water and deep-sea water with the help of Ocean Thermal 

Energy Conversion (OTEC) technique. 

Salinity Gradient: It is the energy produced when the 

rivers fresh water is mix with the sea water. Energy associated 

with the salinity gradient can be harnessed with the help of 

pressure-retarded reverse osmosis process and associated 

conversion technologies.   

A. Tidal Energy  

Tide is the periodic rise and fall of water level of the sea. 

Tides occurs due to the attraction of sea water between moon 

and sun. These tides are used to produce electrical power 

which is known as Tidal power. When the sea water is above 

the mean sea water then it is called flood tide and when the 

sea water is below the mean sea water the it is called ebb tides. 

There is two type of technology which is used to extract the 

tidal energy: Tidal Basin technique and Tidal current 

technique. 

1) Tidal Basin Technique 

Tidal basin technique consists of a large structure like dam 

built across the mouth of bay or estuary in the area where 

large tides are produced. These dams are made up of different 
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height as per the height of the tides. This tidal basin technique 

is of two type: Single basin arrangement and Double basin 

arrangement.  

a) Single Basin Arrangement 

Single basin arrangement is the simplest way to generate the 

electric power form tides. In this arrangement only one basin 

is interacting with the sea. Basin and sea are separated by a 

dam and the water flow between them through sluice way. 

When the high tide come then the water is stored in the basin 

and fill it to the maximum level and when the ebb tide begins 

the sluice gate is closed and then water is ejected through 

another gate where turbine is placed to generate electricity. 

 
Fig. 2: single basin arrangement 

b) Double Basin Arrangement  

The double basin arrangement structure contains two basin 

and the turbine is placed between them. Firstly, upper basin 

is filled with tidal water through sluice gate and then it goes 

to lower basin through turbine and due to rotation of turbine 

electricity is generated. 

 
Fig. 3: double basin arrangement 

2) Tidal Current Technique 

Tidal current technique is different approach to get tidal 

energy. In this technique no structure like dam is needed for 

get energy. In this technique the devises are placed directly in 

stream and generate energy from the flow of water in the sea. 

In this method horizontal axis and vertical axis turbines are 

placed in the sea. Due to the gravitational force’s tides are 

produced and due to these tides flow speed these turbines are 

rotate and electricity is produced in it. This method of 

producing ocean energy is very popular because it does not 

affect the marine life.  

Ocean current energy conversion devices are 

submerged in the ocean water and get the energy same as 

wind energy devices. Sea water is 800 time denser than the 

air. Energy extracted from the tidal current technique is 

estimated more than 5,000 GW worldwide. Figure given 

below shows the horizontal axis turbine. 

 
Fig. 4: Horizontal axis tidal turbine 

And the figure given below shows the vertical axis 

tidal turbine.  

 
Fig. 5: Vertical axis tidal turbine 

This type of turbine works same as wind turbine in 

and driven by tidal current if the higher velocity (in excess of 

4 knots). For producing the electricity several types of turbine 

is used, one of them is SeaGen type turbine which consist of 

two axial rotors of size 15 to 20 meters that rotate to drive a 

generator. This turbine can generate 1.2 MW if it works near 

18 to 20 hours per day. This turbine has a feature by which 

the rotor blade pitched through 180 degree which allows 

turbine to rotate in both clockwise and anticlockwise 

direction.  

There is some another type of turbine which is 

bidirectional and axial flow type & household in a single unit 

whose blades are easily removable which helps in 

maintenance. Some of the figure of these type of turbine is 

given below. 
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Fig. 6: Tidal turbine 

 
Fig. 7: Tidal turbine 

3) Advantages of Tidal Energy 

 It is pollution free and silent while running. 

 Operation of system is easy. 

 Greenhouse gases are not produced. 

 It is a clean energy source. 

 Its efficiency is greater. 

 It does not require any type of fuel.  

B. Ocean Wave Energy  

Ocean wave energy is the energy which is harnessed from the 

waves. There are many technologies or we can say that 

conversion technologies which adopted used to convert the 

ocean energy into useful work. There are many variables 

which is consider while conversion of ocean energy into 

useful work. Main variable includes the method of wave 

interaction with respective motion as well as water depth and 

the total distance from the sore (shoreline, offshore, near 

shore). For greater efficiency the floating devices requires 

large motion.  

The wave energy conversion system may be 

classified in many ways. Figure 8 shows many examples of 

wave energy conversion devices like the point absorber, wave 

overtopping reservoir, attenuator, oscillating water column 

and inverted pendulum. [4]  

 
Fig. 8: Ocean Energy conversion devices 

Point Absorber: It is nearly 100 m long. Its upper 

part is placed on the surface of sea. When it floats then the 

motion is occurring in it and due to generator connection in 

absorber unit this motion is converted into electricity. 

Water Overtopping Reservoir: It contain a 

overtopping ramp and a reservoir where water is stored and it 

flow through the turbine as shown is figure 8. 

Attenuator: In the attenuator the floater design 

structure is connected in series with the help of generator 

section. Due to the motion of these floater the electricity is 

produced. 

Oscillating Water Column: It is the most popular 

and useful among all of them. It consists an air chamber with 

its lower end opens to the sea and the outer end opens at the 

surrounding atmosphere via an air turbine. When the wave 

oscillates in the chamber then the due to spin of air the turbine 

rotates and electricity is produced.  

Inverted Pendulum: It consist of two paddles which 

moves due to the motion of water and with the help of 

Hydraulic pump the hydraulic motor rotates which is further 

connected to the generator to generate the electricity. [5], [6] 

C. Ocean Temperature Gradient or OTEC 

Ocean Thermal Energy Conversion (OTEC) makes use of the 

temperature difference between the hot surface of ocean 

water and the colder layers under water. Due to the sun rays 

the upper layer of water become warm which is used as the 

vapor for steam turbine. This warm surface water is pumped 

through pump to the evaporator where steam is produced and 

it goes to the steam turbine for generation of electricity. At 

the bottom of the sea where cold water is present the 

condenser is placed and the cold water is pumped into the 

condenser which convert the remaining steam into water and 



A Study on Electricity Generation in India from Ocean Energy 

 (IJSRD/Vol. 7/Issue 01/2019/461) 

 

 All rights reserved by www.ijsrd.com 1741 

then send to the evaporator for the continuous process as 

shown in figure given below. 

 
Fig. 9: OTEC ranking cycle 

In India the Tamil Nadu is the first state where in 

1980 the OTEC program was started and the 20 MW capacity 

plant is established Tamil Nadu coast and by the development 

of OTEC in 1982, an OTEC cell was formed in National 

Institute of Ocean Technology (NIOT). [9] 

D. Salinity Gradient 

Salinity gradient energy or blue energy it the higher potential 

energy resource in the list of renewable energy sources list. It 

is the important source of energy to fulfil the requirement of 

electricity in future. Salinity gradient power make use of the 

potential energy which is produced when the salty sea water 

and the fresh water mix with each other. When salty and fresh 

water mix then the Gibbs free energy is produced which is 

used to generate the electrical power.  

III. PROSPECTS OF TIDEL ENERGY IN INDIA 

India is surrounded by sea from three sides. The possible site 

for power generation in India are the west coast where the 

maximum tide range is 11m and 8m. The Ganges Delta in the 

Sundarbans in West Bengal also the good location forms the 

small-scale tidal power generation plant. In India from the 

Gulf of Cambay 7000 MW, about 1200 MW from Gulf o 

Kutch and less than 100 MW from Ganges Delta of 

Sundarbans power is produced. In 2010 Kalpasar Tidal power 

project at Gulf of Khambhat is established. The country’s first 

power plant is purposed in Gulf of Kutch in Gujarat which is 

initially a project of 50 MW. [7] 

IV. BARRIERS TO OCEAN ENERGY DEVELOPMENT 

Ocean energy technologies faces several barriers which is 

given below- 

 Improvement required in the design of the devices. 

 Due to the saltiness of sea water corrosion is occurs so 

the higher maintenance cost is required.  

 Ocean energy technologies are very costly. 

 Environmental monitoring requirements are high. 

 Due to the variation in tidal range, output is not uniform. 

 Construction in sea is very difficult. 

 Barrages affects fish migration and also destroy habitat 

of other wildlife living near it.  

 Only few sites are suitable for construction of tidal 

barrages.  

 Environment and social issues are primary concern. 

V. CONCLUSION 

Ocean energy play a very significant role in renewable energy 

resource. Theoretically ocean energy potential is very large 

but meet that potential is further required new technologies. 

Ocean energy provide carbon free power generation and 

enable energy independence. Numbers of wave ocean energy 

conversion devices are developing but due to the cost and the 

proper area India is lacking in this region. Manley ocean 

energy has four barriers such as technology development, 

social-environment issues, economic competitiveness and 

infrastructure availability due to which we are lacking in this 

field.   
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