Department of Physics
Experiential Tour Report:
J&K State Power Development Corporation Ltd — 2 x 1.5 MW Hydel Power Project, Pahalgam.

An experiential learning tour was successfully organized to the 2 x 1.5 MW Hydel Power Project located in
Pahalgam, operated by the Jammu & Kashmir State Power Development Corporation Ltd (JKSPDC). This
initiative was designed to provide students with firsthand exposure to hydropower generation, electromagnetic
induction, and sustainable engineering practices within a real-world context.
The student cohort was accompanied by the esteemed faculty of the department, led by Dr Aejaz Ahmad Wani.
The faculty members included Prof Arshad Masoodi, Prof Jalaluddin Trag, Prof Musaddiq Qadir, and
Dr Abida, along with non-teaching staff members Mr Zahid Hussain and Mtr. Mirjan AKkhter.
The visit offered a unique opportunity for students to observe the operational dynamics of a renewable energy
facility situated in the ecologically rich and scenic region of Pahalgam. Through guided interactions and on-site
demonstrations, participants gained valuable insights into the practical application of physics and engineering
principles, particularly in the domains of energy conversion, turbine mechanics, and grid integration. This
initiative aligns with the department’s commitment to experiential pedagogy, bridging theoretical knowledge with
field-based learning to foster a deeper understanding of sustainable technologies and their societal relevance.
Objectives of the Tour

e To understand the functioning of hydropower turbines and generators.

e To observe Faraday’s laws of electromagnetic induction in industrial settings.

e To explore the integration of mechanical, electrical, and environmental systems in renewable energy.

e  To foster interdisciplinary learning and encourage sustainable development awareness.
Technical Insights
Turbine Operations and Mechanical Work
At the Pahalgam facility, students witnessed how water flow from elevated reservoirs drives turbine blades,
converting potential energy into rotational mechanical work. The setup demonstrated torque generation and energy
transfer mechanisms central to hydropower systems.
Generator Function and Electromagnetic Induction
The rotating turbines activated generators that convert mechanical energy into electrical energy via
electromagnetic induction. This process illustrated Faraday’s laws, where changing magnetic flux induces
current in the coils, reinforcing theoretical concepts with practical visualization.
Efficiency Optimization and Maintenance
Engineers at the site explained methods for enhancing operational efficiency, including optimal blade geometry,
flow control, and minimizing pressure losses. Maintenance strategies such as vibration analysis, thermal
monitoring, and lubrication schedules were discussed to ensure long-term reliability.
Automation and Safety Protocols
The facility employs modern automation systems for regulation and safety, including real-time monitoring, fault
detection, and emergency shutdown mechanisms. These technologies reflect the evolution of hydropower
infrastructure toward smart and resilient energy systems.
Educational and Environmental Impact
Applied Physics and Engineering
The tour enabled students to connect classroom concepts—such as energy gradients, fluid mechanics, and
torque—with real-world infrastructure. Observing turbine design and generator function provided a tangible
understanding of applied physics.
Sustainability and Carbon Reduction
The project’s contribution to clean energy and carbon emission reduction was emphasized. Students learned about
hydropower’s role in sustainable energy transitions and its minimal ecological footprint compared to fossil fuel
alternatives.
Interdisciplinary Learning
Discussions extended into environmental science, engineering design, and policy implications. The tour fostered
awareness of how hydropower integrates natural resources with engineered systems to meet growing energy
demands responsibly.



Conclusion

The visit to the Hydel Power Project at Pahalgam was both educational and inspiring. It successfully
demonstrated the practical relevance of physics and engineering principles while highlighting the importance of
sustainability in energy production. Students gained a deeper appreciation for renewable energy technologies and
their role in shaping a cleaner future. The tour achieved its goal of connecting theoretical learning with industrial
application, sparking interest in applied physics and energy research.

Glimpse of the tour to J&K State Power Development Corporation Ltd — 2 x 1.5 MW Hydel Power
Project, Pahalgam on 23" October 2025
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