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1. Context (GS3 – Infrastructure | Environment)
India’s first hydrogen fuel-cell train (NaMo Green Rail) will be flagged off from Jind, Haryana. The indigenous 
10-coach, 3,200 HP train generates electricity onboard using hydrogen, with water vapour as its only direct 
emission.

2. How a Hydrogen Fuel-Cell Train Works
i. Hydrogen stored in onboard tanks combines with atmospheric oxygen in a fuel cell.
ii. Electrochemical reaction:
2H₂ + O₂ → 2H₂O + Electricity + Heat
iii. The electricity powers the traction motors, while excess energy is stored in batteries.
iv. Only water vapour is emitted; no direct CO₂ emissions.

3. Why is it Different?
i. Produces electricity onboard; no overhead wires required.
ii. Suitable for non-electrified railway routes.
iii. Cleaner alternative to diesel locomotives.

4. Significance
i. Promotes green rail transport.
ii. Supports the National Green Hydrogen Mission.
iii. Reduces fossil fuel dependence and carbon emissions.





1. Context (Counter-Terrorism | Maritime Security | Disaster Management)
The National Security Advisers (NSAs) of BIMSTEC countries met in New Delhi, chaired by India’s NSA Ajit Doval, and agreed to 
strengthen cooperation in counter-terrorism, cyber security, maritime security, disaster management and regional connectivity. They 
also adopted Guiding Principles for Maritime Law Enforcement and Maritime Humanitarian Assistance and Disaster Relief (HADR) 
Guidelines.

2. BIMSTEC – Basics
i. Full Form: Bay of Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation.
ii. Established: 1997 (Bangkok Declaration).
iii. Secretariat: Dhaka, Bangladesh.
iv. Members (7): Bangladesh, Bhutan, India, Myanmar, Nepal, Sri Lanka and Thailand.
v. Priority Sectors (7): Trade & Investment, Security, Connectivity, Environment & Climate Change, Agriculture & Food Security, Science & 
Technology, People-to-People Contact.
vi. Significance for India
* Links South and Southeast Asia.
* Supports Neighbourhood First, Act East, and MAHASAGAR.
* Key platform for Bay of Bengal regional cooperation.

3. Key Outcomes
i. Enhanced cooperation against terrorism, organised crime and cyber threats.
ii. Adopted Maritime Law Enforcement Principles.
iii. Approved Maritime HADR Guidelines.
iv. Agreed on greater intelligence sharing and institutional capacity building.



1. Context (Space Technology | Private Space Sector | Commercialisation of Space)
Skyroot Aerospace is set to launch Vikram-1, India’s first privately developed orbital launch vehicle, from 
Satish Dhawan Space Centre, Sriharikota under Mission ‘Aagaman’. The mission marks a major milestone 
in India’s private space sector by attempting to place a payload into Low Earth Orbit (LEO) using an 
indigenous private rocket.

2. Vikram-1 – Basics
i. Developer: Skyroot Aerospace (Hyderabad-based private space startup).
ii. Named After: Dr. Vikram Sarabhai, father of India’s space programme.
iii. Mission: Aagaman (“Arrival”) – First orbital test flight.
iv. Payload Capacity: Up to 350 kg to Low Earth Orbit (LEO).
v. Target Orbit: 450 km altitude at 60° inclination.
vi. Purpose: Launch small satellites into orbit and demonstrate indigenous private orbital launch capability.

3. Why is it Significant?
i. First attempt by an Indian private company to place a payload into orbit.
ii. Strengthens India’s commercial space ecosystem after space sector reforms.
iii. Complements ISRO’s Small Satellite Launch Vehicle (SSLV) for the growing small satellite market.
iv. Enhances India’s competitiveness in the global commercial launch services market.





1. Context (Semiconductor Manufacturing | Industrial Policy | Electronics Value Chain)
The Union Cabinet has approved India Semiconductor Mission (ISM) 2.0 with an outlay of ₹1.27 lakh crore. Compared to ISM 1.0, the new scheme 
proposes no Central subsidy for land acquisition and technology transfer costs, with States expected to provide land. The policy shifts focus towards 
chip design, domestic value addition and building a complete semiconductor ecosystem.

2. India Semiconductor Mission (ISM) 
i. Launched: 2021 | Nodal Ministry: Ministry of Electronics & Information Technology (MeitY).
ii. Objective: Develop an end-to-end semiconductor ecosystem covering chip design, fabrication (fabs), ATMP/OSAT (Assembly, Testing, Marking & 
Packaging / Outsourced Semiconductor Assembly and Test), supply chain and R&D.
iii. Target: Meet 70–75% of India’s semiconductor demand by 2035 and emerge as a leading global semiconductor hub.

3. What Changes in ISM 2.0?
i. No subsidy for land acquisition; States will arrange land for chip projects.
ii. Technology transfer costs removed from eligible incentives as these costs are difficult to assess transparently.
iii. Reduced capital subsidy compared to ISM 1.0:
* Silicon fabs: 50% → 40%
* Other fabs: 50% → 35%
* Advanced packaging: 35%
* Conventional packaging: 25%
iv. Government may provide grants and equity support to semiconductor design companies, subject to their ability to attract private investment.

4. Why this Policy Shift?
i. Prioritises chip design first, followed by manufacturing and supply-chain development.
ii. Encourages greater State participation in infrastructure creation.
iii. Focuses on long-term domestic value addition instead of subsidising opaque one-time costs such as technology transfer.




