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NUCLEAR POWERED INDIAN TRAINS – SCIENCE & 

TECHNOLOGY 

News: Indian Railways is actively investigating the incorporation of nuclear energy through 

dedicated units to amplify its dependence on renewable and non-fossil fuel sources. Additionally, the 

organization is progressing with the setup of solar power installations and wind energy plants, 

diversifying its energy portfolio towards more sustainable options. 

What’s in the news? 

Nuclear-Powered Trains 

Definition and Mechanism: 

• Nuclear-powered trains leverage heat from nuclear reactions to generate steam at high 

pressure. 

• This steam propels two turbines: one for moving the train and another for generating 

electricity for onboard equipment like air conditioners and lights. 

• Historical Context: The idea of using nuclear power for railway traction was first 

considered seriously in the 1950s under the auspices of the USSR’s Ministry of 

Transport. 

• Design Features: These trains would utilize portable nuclear reactors to convert 

heated fluid into steam, which drives the electric turbines powering the train. 

• Thorium reactors are preferred due to their lower radiation risks and inherent safety 

features designed to minimize misuse and enhance safety. 
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Benefits of Nuclear-Powered Trains 

• Environmental Impact: They offer a significant reduction in CO2 emissions, 

supporting global climate change initiatives. 

• Efficiency and Cost-effectiveness: High energy output from minimal fuel reduces 

operational costs and the environmental footprint of long-distance rail transport. 

• Operational Independence and Flexibility: Can operate without reliance on 

overhead electric lines, reducing infrastructure costs and increasing operational 

flexibility. 

▪ Capable of covering long distances without the need for frequent refueling, 

beneficial for extensive rail networks. 

• Operational Efficiency: Continuous power supply from nuclear reactors optimizes 

rail transport efficiency. 

Challenges Facing Nuclear-Powered Trains 

• Safety Concerns: Managing nuclear materials and preventing radiation leaks pose 

substantial challenges. Effective shielding and safety protocols are crucial for the 

protection of passengers and crew. 

• Initial Development Costs: High initial investment is required for the development 

and integration of small, safe nuclear reactors into locomotives. 

• Engineering Complexities: The design, maintenance, and operation of nuclear 

reactors on moving trains present complex engineering challenges. 

Necessity for Alternative Energy Sources in Indian Railways 

• High Electricity Usage: Indian Railways consumes over 20 billion kWh annually, 

accounting for 2% of the national electricity consumption, highlighting the need for 

more sustainable energy solutions. 

• Growing Power Needs: Energy requirements are expected to rise from 4,000 MW in 

2012 to around 15,000 MW by 2032, driven by extensive electrification efforts, 

necessitating the adoption of diverse energy sources. 

Electrification and Emission Goals: 

• With the aim to electrify its entire broad-gauge network by 2030, Indian Railways 

faces increased electricity demands, underscoring the importance of sustainable 

energy sources. 

• Aims to cut down CO2 emissions by 33% from 2005 levels by 2030 as part of its low-

carbon strategy. 
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• Financial Implications: Railways’ operational costs are increasing rapidly, with 

revenue expenditure growing at an annual rate of 7.2%, outpacing revenue growth of 

6.3%. 

• Energy Self-Reliance: Efforts are underway to generate its own energy to reduce 

reliance on external power sources and decrease operational expenses. 

• Leading Consumer of Electricity: As the largest consumer of electricity, Indian 

Railways spends nearly Rs 20,000 crore annually on energy for its operations and 

offices. 

• Cost Reduction Strategies: There is an ongoing initiative to adopt renewable energy 

sources and explore lower-cost power generation models to curtail expenses. 

Conclusion 

Strategic Imperatives: 

• The push for alternative energy solutions in Indian Railways is compelled by critical 

factors such as escalating energy consumption and costs, environmental 

considerations, and the imperative for energy security and efficient cost management. 

Potential of Nuclear Propulsion: 

• Although nuclear-powered trains could significantly mitigate carbon emissions and 

enhance operational efficiency, challenges pertaining to safety, cost, and societal 

acceptance remain formidable. Ongoing research and technological advancements 

might eventually integrate nuclear propulsion into the future of railway transport. 

Source: https://www.thehindubusinessline.com/economy/logistics/railways-plans-to-go-nuclear-as-

part-of-its-green-drive/article68569061.ece 
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