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Ocean Energy Sources and Tidal Energy 

Ocean energy sources refer to various forms of renewable energy harnessed from the ocean, 

including tidal energy, wave energy, ocean thermal energy, and salinity gradient energy. 

Among these, tidal energy is one of the most developed and widely studied sources. Let’s 

explore these in detail, covering their principles, advantages, disadvantages, examples in 

India, and future development needs. 

 

Tidal Energy 

Principle: Tidal energy is generated from the natural rise and fall of ocean tides, driven 

primarily by the gravitational pull of the moon and, to a lesser extent, the sun. There are two 

main methods to capture tidal energy: 

1. Tidal Barrage: A dam-like structure is built across a tidal estuary. When the tide 

comes in, water flows into the estuary and is trapped by the barrage. As the tide 

recedes, water is released through turbines, generating electricity. 

2. Tidal Stream Generators: These use underwater turbines to harness the kinetic energy 

of moving tidal waters. Tidal stream generators work much like wind turbines but are 

placed underwater where the tides create a steady flow. 

Advantages: 

1. Predictable and Consistent: Unlike solar or wind, tidal energy is predictable and 

stable, as tides follow consistent lunar and solar cycles. 

2. Environmentally Friendly: Tidal energy is renewable and emits no greenhouse gases 

during operation. 

3. Low Operational Costs: Once built, tidal systems generally have low operational costs 

and long lifespans. 

Disadvantages: 
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1. High Initial Costs: Building tidal barrages or underwater turbines is capital-intensive 

due to the engineering and infrastructure needed. 

2. Environmental Impact: Tidal barrages, in particular, can impact local ecosystems, 

affecting fish migration, sediment movement, and water quality. 

3. Location-Specific: Tidal energy requires specific geographical features with high tidal 

ranges, limiting where it can be installed. 

Examples in India: 

1. Gulf of Kutch, Gujarat: The Gujarat government has explored a 50 MW tidal energy 

project in the Gulf of Kutch due to the area’s significant tidal range, which makes it 

ideal for tidal energy production. 

2. Sundarbans, West Bengal: Plans to harness tidal energy in the Sundarbans, a region of 

high tidal activity, are in place as part of India’s renewable energy initiatives to 

support local communities and reduce dependence on fossil fuels. 

 

Other Ocean Energy Sources 

In addition to tidal energy, other ocean-based energy sources include: 

1. Wave Energy: Captures the energy of ocean surface waves using floating or 

submerged devices. 

2. Ocean Thermal Energy Conversion (OTEC): Uses temperature differences between 

warm surface water and cold deep water to generate power. 

3. Salinity Gradient Energy: Generates power from the difference in salt concentration 

between seawater and freshwater (osmotic power). 

Each has its own principle and technology for harnessing the ocean’s energy potential, 

though many are still in experimental stages and not widely commercialized. 

Advantages of Ocean Energy (General): 

1. High Energy Density: Ocean energy sources, especially tidal and wave, have higher 

energy density compared to wind and solar. 

2. Low Carbon Emissions: Ocean energy emits no direct greenhouse gases, contributing 

to a low-carbon energy system. 

3. Abundant Resource: Oceans cover over 70% of the Earth’s surface, offering a 

massive renewable energy potential, particularly for coastal regions. 

Disadvantages of Ocean Energy (General): 

1. High Costs and Technical Complexity: Ocean energy systems are generally expensive 

and technically complex, as they must withstand harsh marine conditions. 
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2. Environmental Concerns: Ocean energy can impact marine habitats, fish populations, 

and sediment dynamics. 

3. Limited Suitable Sites: Many ocean energy technologies require specific geographic 

and environmental conditions, limiting their applicability to certain coastal areas. 

 

Need for Future Development of Ocean and Tidal Energy in India 

India has over 7,500 kilometers of coastline, which provides significant potential for 

harnessing ocean and tidal energy. Developing these resources can benefit India’s energy 

security, environmental sustainability, and local economies, especially in coastal regions. 

Below are key reasons why India should invest in the future development of ocean energy. 

1. Energy Security and Diversification: Ocean energy can supplement India’s renewable 

energy mix, reducing dependence on imported fossil fuels. By diversifying energy 

sources, India can create a more resilient energy system that withstands global market 

fluctuations and supply disruptions. 

2. Climate Change Goals: India is committed to reducing its greenhouse gas emissions 

as part of its climate targets under the Paris Agreement. Ocean and tidal energy 

produce no emissions, making them ideal for meeting these commitments and 

reducing India’s carbon footprint. 

3. Economic Opportunities and Job Creation: Developing the ocean energy sector can 

create jobs in coastal areas, particularly in engineering, construction, and 

maintenance. Additionally, India could become a hub for ocean energy technology 

development and export. 

4. Reducing Dependence on Fossil Fuels: Ocean energy can provide a renewable 

alternative to coal and natural gas, which currently dominate India’s energy 

landscape. Transitioning to ocean energy can support India’s efforts to phase out 

fossil fuels over time. 

5. Supporting Remote Coastal and Island Communities: Many coastal and island 

communities in India face challenges in accessing reliable electricity. Ocean and tidal 

energy could offer a decentralized energy source for these communities, reducing 

dependence on costly and polluting diesel generators. 

 

Challenges and Focus Areas for Future Development 

While ocean and tidal energy have promising potential, several challenges need to be 

addressed to enable widespread adoption: 
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1. Research and Development: India should invest in R&D to improve ocean energy 

technology, particularly in reducing costs, enhancing efficiency, and developing more 

environmentally-friendly designs. 

2. Policy and Incentives: Government support through subsidies, tax incentives, and 

policies specific to ocean energy can help attract investment and make ocean energy 

projects financially viable. 

3. Infrastructure Development: Building transmission infrastructure along coastal areas 

is crucial to carry power generated by ocean energy sources to the grid. 

4. Environmental Monitoring: Continuous monitoring and research on the environmental 

impact of ocean energy systems can help minimize the ecological effects on marine 

ecosystems. 

5. Public-Private Partnerships: Collaboration between the government, private sector, 

and international stakeholders can provide technical expertise, funding, and 

knowledge-sharing for large-scale projects. 

6. Energy Storage and Integration: Ocean energy can be variable, especially with wave 

and tidal energies. Advanced energy storage solutions or hybrid projects that combine 

ocean energy with other renewables (e.g., wind or solar) can provide more consistent 

and reliable power. 

 

Conclusion 

Ocean and tidal energy have the potential to play a vital role in India’s sustainable energy 

future. While tidal energy is more developed and closer to commercial-scale projects, 

ongoing advancements in wave energy, OTEC, and salinity gradient technology hold 

promise. By investing in these renewable resources, India can meet its climate goals, enhance 

energy security, and provide clean, reliable energy to coastal communities, moving toward a 

more sustainable energy future. 
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