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ACTIVITY REPORT 

 

  General Information 

Type of Activity 
Foster interaction, Interactive Q&A Session, Case Studies and 
Real-Life Examples and Surveys 

Title of the Activity Guest Lecture 

Date/s   07  June 2024  

 
Time from 10:30 to 12:30 Hrs 

Venue West Block Seminar Hall (WB-402) 

Collaboration/Sponsor 
(if any) 

SLV 

 
 
 
 
   Speaker/Guest/Presenter Details  

Name Dr Vikranth Racherla 



Title/Position Professor & Prof-in-Charge for Centre for Railway Research(CRR), 
Associate Head-Center for Rural Development and Innovative 
Sustainable Technology 

Organization IIT Kharagpur 

Title of Presentation “Hybrid Electric Powertrains: Energy Sources, Configurations, 
Benefits and Challenges”   

Short Profile of the Resource 
Person 

He completed his Post doctorate in paris. He completed his PhD in 
Mechanical Engineering and Applied Mechanics, May 2007 at 
UNIVERSITY OF PENNSYLVANIA. He completed his B. Tech. 
in Mechanical Engineering, May 2002 in INDIAN INSTITUTE OF 
TECHNOLOGY, MADRAS 

 
 
 
 

 
         Participants Profile 

 
Type of Participants I, II & III  B Tech EEE students 

No. of Participants 125        {34 (IEEE)+47(II EEE)+39 (III  EEE)+ 5 Staff} 

 
 

 
 
 
Highlights & Summary of the  
Activity 

Dr. Vikranth Racherla, a distinguished professor addressed various 
aspects of hybrid electric vehicles (HEVs), including energy sources, 
configurations, benefits, and the challenges they present. Dr Vikranth. 
Racherla’s extensive background in both railway research and 
sustainable technology added a unique perspective to the discussion. 

Key Topics Covered: 

1. Introduction to Hybrid Electric Powertrains: 
o Overview and definition of hybrid electric vehicles 

(HEVs). 
o Historical development and significance in the 

automotive industry. 
2. Energy Sources for HEVs: 

o Different types of energy sources: Internal 
Combustion Engine (ICE), Electric Motor, and 
Batteries. 



o Emphasis on renewable energy integration and 
sustainability. 

o Comparative analysis of battery technologies 
(Lithium-ion, Nickel-Metal Hydride, Solid-state). 

3. Configurations of Hybrid Powertrains: 
o Series Hybrid Configuration. 
o Parallel Hybrid Configuration. 
o Series-Parallel (Power-split) Hybrid Configuration. 
o Plug-in Hybrid Electric Vehicles (PHEVs). 
o Pros and cons of each configuration, with real-world 

examples. 
4. Benefits of Hybrid Electric Powertrains: 

o Enhanced fuel efficiency and lower emissions. 
o Regenerative braking and energy recovery. 
o Improved performance and drivability. 
o Positive impact on sustainability and reduction in 

fossil fuel usage. 
5. Challenges and Future Directions: 

o Technical challenges: Battery longevity, energy 
density, cost, and weight. 

o Infrastructure challenges: Development of charging 
stations and impact on the energy grid. 

o Economic and policy challenges: Development costs, 
government regulations, and incentives. 

o Future trends: Advances in battery technology, 
renewable energy integration, and autonomous hybrid 
vehicles. 

Interactive Activities: 

1. Q&A Session: 
o Dr Vikranth Racherla facilitated an engaging Q&A 

session, encouraging participants to ask questions 
throughout the lecture. Queries ranged from the latest 
advancements in hybrid technology to the 
environmental impacts and future prospects of HEVs. 

2. Case Study Analysis: 
o A detailed case study on the Ola electric vehicle was 

presented. Dr. Vikranth Racherla guided the audience 
through its design, market impact, and technological 
evolution. Participants were asked to analyse and 
propose improvements to the case study. 

3. Live Polling: 
o Real-time polling was used to gauge participants' 

opinions on the future of hybrid technology. The 
results were discussed, providing insight into current 
perceptions and potential industry trends.  



   
        Synopsis of the Activity (Description) 

The guest lecture by Dr. Vikranth Racherla on hybrid electric powertrains was highly informative 
and well-received. Dr. Vikranth Racherla’s ability to break down complex concepts and relate them 
to real-world applications resonated with both students and professionals. The interactive elements, 
especially the Q&A session and group discussions, fostered a dynamic learning environment. 

Dr. Vikranth Racherla’s dual roles in railway research and sustainable technology provided a unique 
and comprehensive perspective on the subject. Participants appreciated his insights into the 

 
 

 
Key Takeaways 

 Integration of Renewable Energy: Emphasizing the 
importance of integrating renewable energy sources with hybrid 
powertrains to achieve sustainability goals. 

 Advancements in Battery Technology: Understanding the 
critical role of battery technology advancements in improving 
the efficiency and viability of HEVs. 

 Diverse Configurations: Appreciating the various 
configurations of hybrid powertrains and their respective 
advantages and challenges. 

 Policy and Infrastructure: Recognizing the need for 
supportive policies and infrastructure to promote the adoption 
of hybrid vehicles. 

 Future Trends: Identifying emerging trends such as 
autonomous hybrid vehicles and their potential impact on 
the automotive industry 

Follow-up plan 1. Distribution of Lecture Materials: 
o Provide participants with access to Dr.Vikranth 

Racherla’s presentation slides and any supplementary 
materials. 

2. Feedback Collection: 
o Conduct a survey to gather feedback on the lecture and 

suggestions for future topics. 
3. Research Collaboration: 

o Encourage interested students and faculty to reach out 
to Dr.Vikranth Racherla for potential research 
collaboration opportunities. 

4. Workshops and Seminars: 
o Organize follow-up seminars to delve deeper into 

specific aspects of hybrid electric powertrains, guided 
by faculty members and industry experts. 

5. Publication of Findings: 
o Encourage participants to write articles or research 

papers based on insights gained from the lecture, with 
the possibility of publication in academic journals or 
conference proceedings. 

By implementing this follow-up plan, we aim to sustain the 
momentum generated by Dr. Vikranth Racherla’s lecture and foster 
continued learning and collaboration in the field of hybrid electric 
powertrains. 

 



technical, economic, and policy challenges of hybrid electric powertrains, as well as his vision for 
the future of sustainable transportation. 

At the end of the lecture, a Google Form quiz was posted, testing the students' understanding of the 
topics covered. 100 students participated within ten minutes. Students who scored 10 out of 10 on 
the quiz received chocolates as a reward for their exemplary performance. 

The event concluded with a Q&A Session, allowing attendees  to engage with Dr. Vikranth Racherla 
and discuss potential collaborations and research opportunities. Overall, the lecture was a significant 
success, offering valuable knowledge and inspiring the audience to contribute to the advancement 
of hybrid electric technology and sustainable practices. 



 
 

      Report prepared by:  

 
Name of the Organiser R Manju Bhargavi 

Designation/Title Associate Professor, EEE department 

Signature 
 

 
 
 
         R Manju Bhargavi                                 S Deepti                                                       Dr J Madhavn  
      Coordinator/Convener                                 HOD                                                              Principal  
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