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The research problem 

 

One of the main obstacles in energy transition, that aim to decarbonize energy sector, is 

the stability and security related to the operation of the existing power systems, 

especially in Australia and India. This means that the hosting capacity of the existing 

power systems of clean and renewable energy is highly limited due to the stability and 

security constraints. In order to address these issues, new services and more flexibilities 

should be provided to modern power systems. Better grid support services and 

adequate flexible sources will enable secure and stable grid operation under 100% of 

renewable energy sources and clean energies with minimum possible contribution from 

fossil fuel sources, thereby facilitating the world to achieve decarbonisation and 

sustainability targets. Decarbonisation of the transportation sector which accounts for as 

high as 23% of total carbon emissions will play a critical role in transition towards carbon 

neutral system targets. However, the transition of transportation sector towards electric 

mobility along with the obvious advantages and the opportunities, will introduce several 

technical challenges in secure and stable grid operation. The main issues associated 

with EV integration are driven by uncertainty and variability that it would introduce to 

power system from the demand-side. This would affect the stability and security of the 

grid operation if not well-managed. In the other hand, aggregating EVs as virtual plants 

and well-managing their collective charging/discharging in real-time manner based on 

the emerging control technique in power electronics, grid-forming techniques, can not 

only minimize their impact, but can also bring tremendous benefits to the power systems 

by providing services such as low-frequency oscillation damping, frequency support, 

virtual inertia responsiveness, and system strength. These services would highly help 

the energy transition and improve the hosting capacity of modern power systems of 

clean and renewable energy resources.   
 

 

 

Project aims 

 

The project aims to: 

- Accelerating energy transition/global power system transformation and decarbonisation of both 

energy and transportation sectors internationally with focus in Australia and India. 

- Improving the hosting capacity of clean and renewable energy sources in modern power systems 

by providing more flexibility and addition stability sources through grid-forming inverters. 

- Proposing novel grid-forming inverter techniques applicable for EVs and their integration with the 

grid. 

- Exploiting the potential of grid-forming-based EVs for supporting the power system operation, 

stability and security.  

- Forecasting and scheduling of EVs and estimating the grid support services a given fleet of EVs 

can provide to a power system 

 

 

How skills/experience of the IITB and the Monash supervisor(s) support the proposed 

project  

 

Monash team involves international leaders of the topic and well-recognized individuals. Dr. Behrooz 

Bahrani is one of the well-known research leaders in grid-forming inverters and recently organized a 

successful short course on the topic that attracted both industry and academia sectors. He has supervised 

and led several research projects and students on the topic.  Dr. Hassan Haes Alhelou is internationally 

well-known in power system stability and security and the decarbonization of modern grids. He has been 



working in services for energy systems for more than 10 years with several internationally recognized 

organizations. Dr. Bahrani and Dr. Alhelou are leading topics funded by CSIRO and other international 

organizations based on the international Global-Power System Transformation (G-PST) program which is 

the international platform for enabling decarbonizations in energy sectors which is an indication of their 

international leadership. 

Behrooz Bahrani (Senior Member, IEEE) received the B.Sc. degree from the Sharif University of 

Technology, Tehran, Iran, in 2006, the M.Sc. degree from the University of Toronto, Toronto, ON, 

Canada, in 2008, and the Ph.D. degree from the École Polytechnique Fédérale de Lausanne (EPFL), 

Lausanne, Switzerland, in 2012, all in electrical engineering. From September 2012 to September 2015, 

he was a Postdoctoral Fellow at EPFL; Purdue University, West Lafayette, IN, USA; the Georgia Institute 

of Technology, Atlanta, GA, USA; and the Technical University of Munich, Munich, Germany. Since 2015, 

he has been with Monash University, Melbourne, Australia, where he is currently a Senior Lecturer and 

the Director of the Grid Innovation Hub. His research interests include control of power electronic 

converters, their applications in power systems, and grid integration of renewable energy resources. 

Hassan Haes Alhelou (Senior Member, IEEE) is an internationally renowned expert in ancillary services 

and control in modern power systems, with more than 10 years of experience in the industry. He has 

participated in international projects, e.g. a project funded with 11,000,000 Euro by Science Foundation 

Ireland (SFI), and has led a project in Oman funded with 600,000 UD $ by his majesty (HM) fund.  He is 

currently a chief investigator with Dr. Bahrani of Topic 6-Services as part of Global Power System 

Transformation (GPST) funded with 317,000 $ by CSIRO in Australia. He was included in the 2018 & 

2019 Web of Science list of the top 1% of best reviewers and researchers in the world. He was the 

recipient of the Outstanding Reviewer Award from many journals, and the recipient of the best young 

researcher in the Arab Forum Creative among 61 researchers from 16 countries at Alexandria University, 

Egypt, in 2011. Recently, Dr. Alhelou received the Excellent Paper Award 2021/2022 from IEEE CSEE 

Journal of Power and Energy Systems. He has published more than 200 research papers in high-quality 

peer-reviewed journals, that received more than 3550 citations with an H-index of 33. He authored and 

edited 15 books. He serves as an editor in a number of prestigious journals such as IEEE Systems 

Journal, Computers and Electrical Engineering, IET Journal of Engineering, and Smart Cities. His major 

research interests are Frequency Support, Electric Vehicles, Virtual inertia, Renewable energy systems, 

Power System Security, Power system dynamics, and Smart grids. 
 

IIT Bombay team includes Prof. Zakir Rather and Prof. Suryanarayana Doolla, both working closely on 

renewable energy integration, electric vehicle charging infrastructure, grid operation under high 

penetration of RE and EVs, microgrid and power electronics application. 

 

Zakir Rather: Zakir is an electrical engineer by training, with PhD from Aalborg University, Denmark. He 

has been working in renewable energy (RE) and electric mobility sector for past 11 years, with around 4 

years of RE industry experience in Europe. He, in close collaboration with the Danish National 

transmission system operator, Energinet.dk, has extensively worked on the Danish grid. He is currently 

working as Associate Professor with the Department of Energy Science and Engineering, Indian Institute 

of Technology (IIT) Bombay, where the focus of his work continues to be on grid integration of 

renewables, grid integration of Electric Vehicles (EVs), power system operation under high penetration of 

renewable generation and EVs. He is an Editor of IEEE Transactions on Sustainable Energy, Editor of 

IETE Technical Review, Guest Editor of International Journal of Power and Energy Systems, a Senior 

Member of IEEE, IEEE Power &amp; Energy Society, IEEE Smart Grid Community, IEEE Industrial 

Electronics Society, and Danish Smart Grid Research Forum. He is also involved in various BIS 

committees on EV charging infrastructure. His areas of research interest include grid &amp; system 

integration of wind and solar power, power system dynamics, EV charging infrastructure and EV grid 

integration, smart and micro grids, and WAMPACS. 

 

Suryanarayan Doolla: Suryanarayana Doolla (Senior Member, IEEE) received the B.Tech. degree in 

electrical engineering from Nagarjuna University, Guntur, India, in 2000, the M.Tech. degree in energy 

systems engineering from IIT Bombay, Mumbai, India, in 2002, and the Ph.D. degree in power systems 

from IIT Delhi, New Delhi, India, in 2007.He is currently a Professor at the Department of Energy Science 

and Engineering, IIT Bombay. His research interests are in smart microgrids, communication protocols for 

power systems, and grid integration of distributed energy resources and demand-side management. Dr. 

Doolla is an Editorial Board Member of International Journal of Sustainable Energy (Taylor and Francis 



Journals), Electrical Power Components and Systems, and IEEE Electrification Magazine. He is also an 

Associate Editor of Electric Power Components and Systems, IEEE Transactions on Industrial 

Applications, IEEE Journal of Emerging and Selected Topics in Power Electronics, and International 

Transactions on Electrical Energy Systems. 

 

 

 

Expected outcomes 
Highlight the expected outcomes of the project 

 

 

The expected outcomes are: 

- A new control topology based grid-forming technique for EVs 

- Development of EVs-based virtual power plant considering grid-forming control approach  

- Developing a framework for forecasting and scheduling of EV load and its grid support capability 

- Estimate the RE hosting capacity in modern power systems based on the suggested EVs-based 

grid-forming inverter techniques. 

- Improving the frequency stability in the grid. 

 

 

 

How will the project address the Goals of the above Themes? 
Describe how the project will address the goals of one or more of the 6 Themes listed above. 

-The project will help solving limited hosting capacity of clean energy sources in modern power systems 

by providing cheap solutions that can highly increase the hosting capacity of clean energy and enable 

widely-deployment of clean energy sources with less problems related to power system operation, 

stability, and security. 

-The project will increase the hosting capacity of clean energy and increase the decarbonisation in 

modern grid resulting in sustainable energy sector and sustainable modern communities and 

societies. 

- Artificial Intelligence and Advanced Computational Modelling will be used in order to achieve 

aggregated EVs and the suitable implementation of grid-forming inverter techniques.  

 

 

 

 

 

How well the IITB and the Monash supervisor(s) know each other 
Provide details of previous collaborations (if any). For new collaborators, have you had a chance to meet each other in 

person or through VC or Skype? 

 

The IITB and Monash supervisors know each other very well and they have long-term of successful 

collaborations. They already have jointly done research and published the outcomes in well-known top-tier 

journals. They also jointly supervised students and have regular research-based meetings.  

 

 

 

Capabilities and Degrees Required 

A highly motivated applicant with background in Electrical Power engineering and strong 

commitment to quality research. Masters in electrical power or related area is preferred, 

however, an outstanding undergraduate applicant will also be considered. 

 

Following points, though not mandatory, will be of added value. 

Hands on with electrical power related hardware tools, such as, Converter control, Control and 

Power Hardware-in-Loop (HIL), DigSILENT PowerFactory, PSS/E, OpalRT, RTDS, Labview, 



MATLAB, PSCAD, and Optimisation tools, such as, GAMS etc. 

 
 

 

 

 

 

 

 

 

 

 


