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Investigation and Exploration of Smart Transformer Based ship
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Dr. Chandan Kumar (Indian Institute of Technology Guwahati)
Dr. Sanjib Ganguly (Indian Institute of Technology Guwahati)
Technology and Innovation Hub (TIH), Government of India
Involved in writing the project proposal.
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Prof. Saad Mekhilef (University of Malaya, Malaysia) and
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ASEAN-India Science & Technology Development Fund

The project deliverables such as developing energy management
control methods in residential distribution systems are achieved and
written the project reports.
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Sponsoring Science and Engineering Research Board (SERB), Department of

Agency: Science and Technology, India

Role: The project deliverables such as developing optimal energy
management control methods in smart transformer based
distribution systems are achieved and written the project reports.
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Description of the Overall Research Projects

1.

Rule-based Peak Shaving Using Battery Energy Storage

In this project, an optimal rule-based peak shaving control strategy with dynamic demand and
feed-in limits is proposed. The rules are formulated such that the peak utility grid demand and
feed-in powers are limited to the corresponding demand and feed-in limits of the day,
respectively, while ensuring the flexible day-to-day management of battery. The optimal inputs
required for the proposed rule-based control strategy are determined using the genetic
algorithm. Further, the impact of proposed peak shaving algorithm on an isolated diesel
generator supplied residential distribution system is discussed.

Rule-based Demand Response Using Battery Energy Storage

In this project, a rule-based demand response (DR) control is proposed. The rules are formulated
such that energy buying price and selling prices are limited to their corresponding price limits of
the day with the flexible day-to-day management of battery energy storage system. For obtaining
optimal results with rule-based control, required control inputs are determined using genetic
algorithm. Further, the impact of uncertainties on the proposed DR control is discussed.

. Rule-based Voltage Control Using Smart Power Converter

In this project, a voltage control method using smart transformer (ST) via dynamic optimal set
points and limit tolerance is proposed. The proposed method provides an improved voltage
profile in the distribution network, which is tested on a CIGRE low voltage residential distribution
network.

. Optimal Control of Meshed Hybrid Power Systems Using Smart Power Converters

In this project, a method for optimal operation of smart transformer based meshed
hybrid distribution network is proposed. The power management scheme and method of
determining power flow solution are proposed. To know the impact of proposed method, energy
loss, operating energy costs, voltage profile and sizing of ST converters are considered and
compared with existing literature. Further, the relocation of ST LV converter for improved
performance of the system has been done.

. Power Systems State Estimation Using Kalman Filter Techniques

In this project Kalman filtering is used for the estimation of both static states i.e. voltage and its
angle at all buses and dynamic states i.e. rotor angle w.r.t. synchronously rotating frame in rad
and relative angular speed in rad/sec of all the generators present in the system. The algorithms
are tested on an IEEE-14 bus, 5-generator test system.

Research Interests:

1. Operation and planning of power systems
2. Energy management using energy storage and power electronics converters

3.

Power systems state estimation



4.
5.
6.

Meshed and hybrid power systems
Optimal power flow
Data analysis and artificial Intelligence for power systems

Technical Skills:

auhwnNeE

Programming/Data analysis tools: MATLAB, Basics of Python

Simulation: MATLAB/Simulink, PSCAD

Optimization solvers: Meta-heuristics (Genetic Algorithm, Particle Swarm Optimization)
Drawing: MS Visio, Inkscape

Documentation: LaTeX, MS Word

Online Course Certifications:

1. Operation and Planning of Power Distribution Systems by NPTEL

2. MATLAB Programming for Numerical Computation by NPTEL

3. Smart Grid: Basics to Advanced Technologies by NPTEL

4. Power Electronics Applications in Power Systems by NPTEL

5. Introduction to Data Analytics by Simplilearn

6. Introduction to Artificial Intelligence by Simplilearn

7. Python for Beginners by Simplilearn

8. Business Analytics with Excel by Simplilearn

9. Machine Learning by Simplilearn

Achievements

1. Received silver medal in the NPTEL Course " Smart Grid: Basics to Advanced Technologies".

2. Received gold medal in the NPTEL course titled "Operation and Planning of Power Distribution
Systems".

3. Received silver medal in the NPTEL Course "MATLAB Programming for Numerical Computation".

4. Received the best paper award in 2nd International Conference on Data Science and Artificial
Intelligence (ICDSAI) 2023 for the paper titled "Artificial Intelligence and Internet of Things
Applications in Smart Grid Security: A survey".

5. Obtained a percentile of 98.66 in GATE EE-2016, a test conducted to know the comprehensive
understanding of various undergraduate subjects in engineering and science.

6. Secured second rank in 3-minute Thesis competition conducted by IEEE student chapter, Indian
Institute of Technology Guwahati.

7. Received Scholarship from Ministry of Education, Government of India during masters and
doctoral studies.

Editorial Board Member

1. Early Career Board member of International Journal of Ambient Energy

2. Guest Editor of PLOS ONE journal

Reviewer Activities

1. Reviewer for IEEE Transactions on Industrial Informatics (SCl)

2. Reviewer for IEEE Systems Journal (SCI)

3. Reviewer for IEEE Open Journal of the Industrial Electronics Society (SCl)

4. Reviewer for IEEE Access Journal (SCI)

5. Reviewer for IEEE Open Access Journal of Power and Energy (SCI)

6. Reviewer for Sustainable Cities and Society (SCl)



7. Reviewer for Applied Energy (SCl)

8. Reviewer for International Journal of Electrical Power and Energy Systems (SCl)

9. Reviewer for Energy Reports (SCl)

10. Reviewer for Journal of Energy Storage (SCl)

11. Reviewer for Journal of Building Engineering (SCl)

12. Reviewer for Results in Engineering (SCl)

13. Reviewer for Energy and Buildings (SCI)

14. Reviewer for Energy Nexus (SCl)

15. Reviewer for Thermal Science and Engineering Progress (SCl)

16. Reviewer for Engineering Applications of Artificial Intelligence (SCI)

17. Reviewer for Energy Science & Engineering (SCl)

18. Reviewer for Knowledge-Based Systems (SCl)

19. Reviewer for Grid Energy Integration (SCI)

20. Reviewer for Energy Policy (SCI)

21. Reviewer for International Journal of Green Energy (SCl)

22. Reviewer for International Journal of Applied Power Engineering (Scopus)

23. Reviewer for International Journal of Ambient Energy (Scopus)

24. Reviewer for Data Science and Management (Scopus)

Speaker Engagements:

1. Invited speaker of Sustainability Research eConference 2024 (SustainResearch-eCon 2024) held
on April 15-16, 2024.

2. Resource person for a guest lecture on “Rule-based approach for Peak Shaving with Energy
Storage”, Organized by Dept. of EEE in Association with Madanapalle Institute of Technology &
Science IEEE & ISTE Chapter, Andhra Pradesh, held on 02.11.2023.

3. Resource person for the talk on "Optimal Rule-based Energy Management and Voltage Control
Using Battery Energy Storage and Smart Power Converters" conducted by VEDIC — Research
Enabling Program [V-REP], Faculty Research Colloquium, SVES on 09.06.2023.

4. Speaker of IEEE Smart grid webinar titled "Smart Power Converters for Steady State Voltage
Support" held on March 2023.

5. Resource person for a session of two-week short-term training programme on “Fundamentals

of MATLAB” conducted under student chapter of The Institution of Engineers (India).

Coordinator Works at Department Level:

1.
2.

Working as R&D coordinator for the department of EEE w.e.f. Sept, 2022 till date.
Working as mini project coordinator for the department of EEE w.e.f. September, 2022 till date.

Technical Events and Programs Conducted and Organized:

1.

v wN

The event of Working Model Project Expo is organized as a part of Engineers Day on 18th
September, 2024.

The event of R&D Showcase 2024 is organized on 4th May, 2024.

The event of Robot Safar is organized as a part of Medhanvesh on 16th December, 2023.

The event of mini project expo is conducted on 24th, December, 2022.

The event of Working Model Expo is conducted on 17th October 2023 as part of Innovation Day
celebrations.

The event of mini project expo is conducted on 16th December, 2023.



7.

Attended AICTE Sponsored ATAL Offline Faculty Development Programme on “Smart Cities of
Tomorrow: Leveraging Al for Urban Sustainability” Organized by Department of CSE, Hyderabad
Institute of Technology and Management from 16th Dec -21st Dec 2024.

Technical Events and Programs Attended:

1.

10.

11.

12.

13.

14.

15.

16.

AICTE Sponsored ATAL Offline Faculty Development Programme on “Smart Cities of Tomorrow:
Leveraging Al for Urban Sustainability” Organized by Department of CSE, Hyderabad Institute of
Technology and Management from 16th Dec -21st Dec 2024.

. Attended the FDP of NPTEL course "Power Electronics Applications in Power Systems", from Jul

2024 to Oct 2024.

. Attended the One-week International PDP on "Smart Mobility: The Future of Autonomous

Electric Vehicles", from 11th to 16th of Nov 2024.

. Attended 2nd edition of IDE Bootcamp-Phase 1 as a mentor for project " Dual Axis Solar Tracking

System Using Machine Learning" at NITK Surathkal from 23.09.2024 to 27.09.2024 along with 11l
B.Tech EEE students.

. Attended one day seminar "Leading the Way: Navigating the Emerging Trends of Al,

Electrification & loT in Engineering Education" jointly organized by MathWorks and JNTU
Hyderabad and presented the poster titled "Optimized Rule-based Demand Response in a
Photovoltaic-Battery Energy Storage System" on 19.06.2024.

. Attended the FDP of NPTEL course "MATLAB Programming for Numerical Computation", from

Jan 2024 to Apr 2024.

. Attended the FDP of NPTEL course "Operation and Planning of Power Distribution Systems", from

Jan 2024 to Apr 2024.

. Attended the Formative Assessment workshop from 21.02.24 to 22.02.24 organized by VEDIC,

Sri Vishnu Educational Society.

. Attended ENVISION-India's First Energy Festival conference at IIT Madras research park from

04.01.24 to 05.01.24 and presented the poster titled "Energy management using battery energy
storage through optimized rule-based methods" along with Ill B.Tech EEE students.
Participated in Master Class on EV Technology organized by SkillDzire during 25.12.23 to
27.12.23.

Attended the Workshop on Writing R&D Grant Proposal on 13.12.23 organized by BVRIT
HYDERABAD College of Engineering for Women.

Attended the VEDIC Teaching Learning Colloquium on 29.05.2023 organized by VEDIC, Sri
Vishnu Educational Society.

Attended the Faculty Induction Program, a workshop during 22.05.23 to 26.05.2023 organized
by VEDIC, Sri Vishnu Educational Society.

Attended the IDEATE 3 workshop from 05.01.23 to 07.01.23 organized by VEDIC, Sri Vishnu
Educational Society.

Attended the online symposium "Lithium-lon Batteries Modeling for EV Applications" during
November 25-26, 2022 organized by B.M.S. College of Engineering.

Attended the workshop "Data Analytic, Pharmacy Automation, and Industry 4.0 Applications"
during November 16-17, 2022 at Sri Vishnu Educational Society.



Co-curricular Activities:

1. Teaching assistant for the online course “Operation and Planning of Power Distribution Systems”
conducted by NPTEL, Government of India.

2. Author at Kindle direct publishing where handwritten notes of several subjects is available.

3. Youtuber at channel “life learning studio” where lecture videos of few important points of topics
in Electrical & Electronics Engineering are presented.

Professional Memberships:
1. Member of IEEE (No: 9293182)



