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The Smart India Hackathon (SIH) 2024 is a nationwide initiative by the Ministry of Education’s 

Innovation Cell (MIC) and AICTE, aiming to provide students with a platform to solve pressing 

problems faced by society, industries, and government bodies. It encourages innovative thinking 

and problem-solving skills among students across India.  

 

What is SIH 2024? 

SIH 2024 is the 7th edition of this annual hackathon, featuring both Software and Hardware 

editions. Participants work in teams to develop innovative solutions for real-world problem 

statements provided by various ministries, departments, and industries.  

 

Problem Statements 

SIH 2024 presented 254 problem statements, categorized into: 

 186 Software-related challenges 

 68 Hardware-related challenges 



These problem statements span various themes, including: 

 Robotics and Drones 

 Transportation & Logistics 

 Smart Automation 

 Healthcare & Biomedical Devices 

 Agriculture & Rural Development 

 Clean & Green Technology 

 Smart Education 

 Security & Surveillance 

 Space Technology  

 

Team Formation & Eligibility: 

 Team Composition: Each team must consist of 6 members, including a Team Leader and 

at least one female member. 

 Institution Criteria: All team members must be from the same institution; inter-college 

teams are not allowed. 

 Academic Level: Participants can be from any year of study (E1 to E4). 

 Mentorship: Teams may select mentors to guide them through the process. 

 Restrictions: A student cannot be part of multiple teams, and team members cannot be 

changed after registration.   

 

Registration Process: 

1. SPOC Registration: Each institution must appoint a Single Point of Contact (SPOC), 

typically a faculty member, who will handle all communications and registrations. 

2. Internal Hackathon: Institutions conduct an internal hackathon to shortlist teams. 

3. Team Nomination: The SPOC nominates up to 50 teams (45 shortlisted + 5 waitlisted) 

based on the internal hackathon results. 

4. Idea Submission: Nominated teams submit their ideas through the SIH portal.  

 

Key Dates for SIH 2024: 

 Internal Hackathon: Conducted by institutions in early September 2024. 

 Idea Submission Deadline: September 12, 2024. 

 Final Submission Deadline: Extended to September 30, 2024.   

 

Grand Finale: 

The Grand Finale of SIH 2024 was held concurrently at 51 nodal centers across India.  

 Software Edition: A 36-hour nonstop coding event. 

 Hardware Edition: Extended over several days to accommodate prototyping and testing.   

 

 



  

 

 

 

Figure: Certificates Received at SIH -24 for Software Edition 

 



 

Figure: Smart India Hackathon 2024 (Hardware Edition) at IITR 

Nodal Center List for SIH-2023 Grand Finale: 

 

https://sih.gov.in/sih2024/nodalcenter 

 

Shortlisted List for SIH-2023 Grand Finale: 

 

https://sih.gov.in/sih2024/screeningresult 

  

https://sih.gov.in/sih2024/nodalcenter
https://sih.gov.in/sih2024/screeningresult


 

Developing a Robust Hydraulic Transient Analysis Model for Hydro Power and Pumped 

Storage Schemes 

 

Abstract:  

Hydraulic transients—commonly known as water hammer—pose significant operational and 

structural risks in hydro power and pumped storage systems. These transients result from rapid 

changes in flow conditions due to turbine load changes, sudden valve closures, or pump trips. 

The proposed project aims to develop a robust, scalable, and accurate hydraulic transient 

analysis model to predict, mitigate, and optimize such phenomena in hydroelectric systems. By 

leveraging advanced numerical methods like the Method of Characteristics (MOC) and 

incorporating real-world operational parameters, the model will support enhanced decision-

making in the design and operation of hydropower infrastructure. This solution will be modular, 

allowing integration with SCADA or digital twin systems for real-time applications and preventive 

maintenance. 

Key Components: 

Mathematical & Numerical Modeling 

 Implementation of the Method of Characteristics (MOC) to solve unsteady flow equations. 

 Simulation of wave propagation, pressure surges, and damping. 

System Components Modeling 

 Penstocks, valves, surge tanks, turbines, and reservoirs modeled with realistic physical 
parameters. 

 Elastic behavior of conduits and compressibility of water incorporated. 

Optimization Module 

 Parameter tuning using Particle Swarm Optimization (PSO) or Genetic Algorithms (GA) 
for surge tank design, valve timings, etc. 

Visualization Interface 

 Real-time plotting of pressure heads, flow rates, and transient events across system 
components. 

 User-friendly dashboard for configuration, simulation, and analysis. 

Software Integration 

 Export options for integration with Bentley HAMMER, EPANET, or custom SCADA 
systems. 

 Optional 3D visualization of flow paths and pressure waves. 



Validation Engine 

 Comparison with benchmark case studies and real-time data from hydro plants (if 
available). 

 Verification using standard experimental results (e.g., valve closure problems, pump trip 

scenarios). 

Expected Outcome 

 An accurate and stable simulation model to predict hydraulic transients under different 

operational scenarios. 

 An optimization module to design components (e.g., surge tanks, valve closing time) that 

minimize pressure fluctuations. 

 A desktop/web-based prototype with real-time simulation visualization for operators and 

engineers. 

 Reduction of infrastructure damage risks, increased system lifespan, and improved 

operational efficiency. 

 A scalable model applicable to both large-scale hydro plants and compact pumped 

storage schemes. 

 Potential for integration with digital twin and SCADA systems for proactive transient 

control. 
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