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Welcome Address 
 

World is witnessing major changes in energy and power technologies to cope with 

climate changes, community development and financial mandates. The 2019 IEEE 2rd 

International Conference on Renewable Energy and Power Engineering (REPE 2019) is 

welcoming researchers, scientists, engineers, technologists, professionals from industry, 

and regulators from government as well as technology providers to join our event in 

Toronto from 2-4 Nov. 2019. REPE 2019 will provide opportunities for discussions about 

methods, technologies, systems and bet practices in the different areas of renewable 

energy and power engineering from different places around the world. This conference 

provides opportunities for the delegates to exchange new ideas and application 

experiences face to face, to establish business cases or research relations and to find 

global partners for future collaboration. 

 

Conference organizers are welcoming you all to gather here, and wish you a 

pleasant stay in Toronto and fruitful discussions in the different sessions of REPE 2019. 

The Technical Committee of REPE 2019 has assembled an excellent programme 

comprising of 3 excellent Keynote Speeches and 2 Plenary Talks from renowned 

scientists from the world, 6 parallel technical oral sessions and 1 poster session.  

 

On behalf of the Organizing Committee, I wish to thank the keynote speakers, 

plenary speakers and authors of selected papers for their outstanding contributions. I 

would also like to thank members of the organizing committee, all reviewers and 

volunteers for their great efforts. Without their contribution, dedication and 

commitment, we would not have achieved so much. We sincerely hope that you will 

find the REPE 2019 beneficial and fruitful for your professional development. We also 

hope that you will enjoy our hospitality and will have an enjoyable and memorable time 

in Toronto. 

 

 

 

 

 

 

 

General Chair, REPE 2019 

Professor Hossam A. Gabbar 

University of Ontario Institute of Technology, Ontario, Canada 
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Instructions 
 

Registration Guide: 
Arrive at the conference venue --> Inform the conference staff of your paper ID --> Sign your 

name on the participants list --> Check your conference materials. 

 

Conference Materials Checklist: 
1 receipt, 1 name card, 1 printed conference abstract, 1 lunch coupon, 1 dinner coupon, 1 

computer bag, 1 USB stick (paper collection).  

 

Devices Provided by Conference Organizers: 
Laptops (with MS-Office & Adobe Reader)  

Projectors & screen & laser sticks 

 

Materials Provided by Presenters: 

PowerPoint or PDF files 

 

Duration of Each Presentation: 

Regular oral presentation: 15 minutes including 2-3 minutes of Q&A. 

 

Notice: 
*Certificates of listener can be collected at the registration counter. 

*Certificates of presenter can be collected from the session chair after each session. 

*The organizer will not provide accommodation, so we suggest an early reservation. 

*One best presentation will be selected from each session. The best one will be announced and 

awarded by the session chair after each session in the meeting room. 

*Please take care of your safety and all personal belongings, and wear your name tags during 

the whole conference. No responsibility or liability is accepted by conference organizer in 

respect of any loss or damage. 

 

 

Contact Us: 
Ms. Teri Zhang 

repe@zhconf.ac.cn 

86-28-83207566 

www.repe.net 
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Conference Venue 
 

Ramada Plaza Toronto Hotel 

Add: 300 Jarvis Street, Toronto, Canada 

 

 
 

 

Directions by public transportation (routes that pass near Ramada Plaza Toronto) 

1. By bus:  141, 505, 306 to near Carlton St at Jarvis St 

(Bus stops around the hotel are shown as above.) 

2. By subway: Line 1 to College  

3. By streetcar:  506 to Carlton St at Jarvis St   
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Agenda Overview 
 

Saturday, Nov. 2, 2019 

10:00am-5:00pm Participants Check-in & Materials Collection        <Lobby-1F> 

2:00pm-4:00pm Tutorial                                    <Metro Room-1F> 

The IAEA Activities and Tools on Nuclear Cogeneration 

R. El-Emam, International Atomic Energy Agency (IAEA) 

  

Sunday Morning, Nov. 3, 2019 
Venue: Ballroom BC-2F 

9:00am-9:05am Opening Remarks 

Prof. Dr. Hossam Gaber, University of Ontario Institute of 

Technology, Canada 

9:05am-9:45am Speech Ⅰ 

Title: Wireless Power Harvesting and Transfer - Progress and 

Challenges 

Prof. Zhizhang (David) Chen, FIEEE, FCAE, FEIC, Fuzhou University, 

China 

9:45am-10:25am Speech Ⅱ 

Title: Hybrid Renewable Energy Standalone Systems 

Prof. Ambrish Chandra, FIEEE, University of Quebec, Canada 

10:25am-10:50am Group Photo & Coffee Break             <Ballroom BC-2F> 

10:50am-11:30am Speech Ⅲ 

Title: Resilient Energy-Water-Transportation Infrastructures for 

Smart Cities 

Prof. Dr. Hossam Gaber, University of Ontario Institute of 

Technology, Canada 

11:30am-12:00pm Speech Ⅳ 

Title: Current Developments on Operator Based Nonlinear 

Control System Design of Wireless Power Transfer System 

Prof. Mingcong Deng, Tokyo University of Agriculture and 

Technology, Japan 

12:00pm-1:30pm Lunch                                     <Ballroom BC-2F> 
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Sunday Afternoon, Nov. 3, 2019 
Parallel Sessions 

1:30pm-2:00pm 

 

Speech Ⅴ                              <Ballroom C-2F> 

Title: Renewable Energy Future in Australia 

Assoc. Prof. Xiaolin Wang, University of Tasmania, Australia  

2:00pm-4:00pm 

 

Session 1: Electronics and Electrical Engineering  

<Ballroom C-2F> 

Presentations: PE119 PE020 PE055 PE102 PE017-A PE045-A PE077 

PE108 

1:30pm-4:15pm 

 

Session 2: Microgrid and Power Communication 

<Ballroom B-2F> 

Presentations: PE121 PE058-A PE030 PE039-A PE112 PE099 PE122 

PE123 PE035 PE136 PE100 

1:30pm-4:00pm 

 

Session 3: Power System and Energy Engineering 

<Ballroom A-2F> 

Presentations: PE1008 PE007 PE015-A PE040-A PE073 PE084 PE125 

PE1005 PE009 PE037 

4:00pm-4:30pm Coffee Break                              <Ballroom BC-2F> 

4:30pm-7:00pm 

 

Session 4: Solar Energy Utilization and Photovoltaic System 

<Ballroom C-2F> 

Presentations: PE059-A PE060 PE067 PE083 PE101 PE1003 PE129 

PE052 PE065 PE093-A 

4:30pm-7:15pm 

 

Session 5: Mechatronics and Power Generation Technology 

<Ballroom B-2F> 

Presentations: PE016-A PE033 PE072 PE096 PE022 PE026 PE027 PE066 

PE023 PE104 PE113 

4:30pm-7:00pm 

 

Session 6: Clean Energy and Renewable Energy 

<Ballroom A-2F> 

Presentations: PE013-A PE088-A PE092 PE028 PE098 PE042 PE062 

PE074 PE069 PE094 

1:30pm-6:30pm 

 

Poster Session                              <Ballroom C-2F> 

PE1010 PE013-A PE038 PE043 PE078 PE091  

6:30pm-8:30pm Dinner                              <Courtyard Room-2F> 

 

Monday, Nov. 4, 2019 

8:00am-6:00pm One-day Tour <Optional; for more details, please refer to Page 58> 
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Introduction of Tutorial 
 

The IAEA Activities and Tools on Nuclear Cogeneration 
 

R. El-Emam 
International Atomic Energy Agency (IAEA) 

 

Abstract: The use of nuclear energy for cogeneration of heat and power is a well-proven 

path with over 750 reactor-years of operation, mainly in district heating and desalination 

applications. Nuclear cogeneration is one of the most promising clean alternatives to serve 

towards achieving sustainable development by contributing to cover part of the 

continuously growing energy demands worldwide for industrial processes, transportation, 

industry, residential applications, along with many other sectors. The projects of nuclear 

cogeneration serve the main elements of sustainability: energy, environment, and cost. 

Advanced nuclear reactors incorporating cogeneration features are expected to provide 

more environmentally benign energy systems operating at higher energy efficiency. 

Furthermore, the recovery of waste heat of nuclear power plants for cogeneration 

applications would lead to a direct reduction of the overall plant losses and emissions. 

 

The IAEA conducts several activities to support its Member States interested in non-electric 

applications and cogeneration using nuclear energy. The IAEA also developed several tools 

to elaborate on the feasibility and technoeconomics of nuclear desalination, district heating, 

and hydrogen production applications. This talk highlights the aspects of the use of the 

nuclear energy for non-electric applications and cogeneration. In addition, the IAEA tools 

and toolkits, which are developed to provide support to Member States with more 

understanding on the economic viability of nuclear cogeneration options, are highlighted. 

These tools are the Hydrogen Economic Evaluation Programme (HEEP), the Desalination 

Economic Evaluation Programme (DEEP), and the Desalination Thermodynamics 

Optimization Programme (DE-TOP). In addition, the IAEA developed two toolkits on nuclear 

desalination and nuclear hydrogen production to provide up-to-date information on the 

current status of related technologies as well as the conducted and considered activities 

related to these topics. 
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Introduction of Speakers 
 

 Prof. Zhizhang (David) Chen 

FIEEE, FCAE, FEIC, Fuzhou University, China 

 

Speech Title: Wireless Power Harvesting and Transfer –  
Progress and Challenges 

Abstract: Electromagnetics forms the foundation of modern electrical and electronic 

systems that see the technologies we enjoy and take for granted today. It has been used to 

transfer information and power in daily lives. In the wireless domain, however, it had not 

been considered and employed much for power transfer until 2008 when a MIT research 

team lead by Prof. Marin Soljacic successfully demonstrated the mid-range wireless power. 

Since then, many efforts and much progress have been made to improve power transfer 

efficiency, reduce system size and include more functionality; the goal is to cut the last wires 

in electrical and electronic devices and systems if all possible. In this talk, we will first present 

the principles of the wireless power harvesting and transfer and then focus on mid-range 

wireless power transfer and its applications and commercialization. We will present the 

challenges, progresses, and future directions in the areas. 

Bio: Dr. Zhizhang (David) Chen received the Bachelor degree in Radio Engineering from 

Fuzhou University, P. R. China, the Master degree in Radio Engineering from Southeast 

University, P. R.  China, and the Ph.D. degree in Electrical Engineering from the University of 

Ottawa, Canada. He was a NSERC post-doctoral fellow with McGill University, Montreal, 

Canada. He is currently with the Fuzhou University on leave from with Dalhousie University, 

Halifax, Nova Scotia, Canada, where he is a professor and was the former Head of the 

Department of Electrical and Computer Engineering.  

 

Dr. Chen has authored and coauthored over 360 journal and conference papers in 

computational electromagnetics, RF/microwave electronics, antennas, and wireless 

technologies. His current research interests are in unconditionally stable time-domain 

electromagnetic modeling, ultra-wideband wireless communication systems and wireless 

power transfer. He received the 2005 Nova Scotia Engineering Award, a 2006 Dalhousie 

graduate teaching award, the 2007 & 2015 Dalhousie Faculty of Engineering Research 

Award and the 2013 IEEE Canada Fessenden Medal.  He is a Fellow of the IEEE, the Canadian 

Academy of Engineering and the Engineering Institute of Canada. 
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 Prof. Ambrish Chandra 

FIEEE, University of Quebec, Canada 

 

Speech Title: Hybrid Renewable Energy Standalone Systems 

Abstract: Several isolated areas in the world currently use only diesel generators (DGs) to 

serve their requirements of electrical energy. However, the use of DGs has many drawbacks: 

1) high cost of electricity, 2) air and noise pollution, 3) Loss in fuel efficiency and 

maintenance cost. To remedy those problems, it is better to generate power from a cost-

effective, environmental friendly renewable energy sources (RESs) such as wind, solar, hydro, 

biomass, etc. RESs are clean and almost available all over the planet but are intermittent in 

nature, especially wind and solar power generations. This makes their integration to micro-

grid with DG difficult, especially if the local grid is not connected to the main grid. Hybrid 

standalone system consists of many elements such as photovoltaic panels, wind turbines, 

DG, energy storage system, AC and DC loads, dump load etc. Most of these elements are 

connected to the AC or DC bus via power electronic devices. In this presentation many 

possible hybrid renewable energy standalone systems will be discussed. Control of some of 

the systems will be discussed in detail. 

Bio: Ambrish Chandra is a full professor of Electrical Engineering at École de technologie 

supérieure (ÉTS), Montréal since 1999. His educational background includes B.E. degree 

from the University of Roorkee (presently IITR), India, M. Tech. from IIT Delhi, and Ph.D. from 

University of Calgary, in 1977, 1980, and 1987, respectively. Before joining as an Associate 

Professor at ÉTS in 1994, he worked as a faculty at IITR. From 2012-15, he was director of 

multidisciplinary graduate program on Renewable Energy and Energy Efficiency at ÉTS. 

 

The primary focus of his work is related to the advancement of new theory & control 

algorithms for power electronic converters for power quality improvement in distribution 

systems & integration of renewable energy sources. He has published more than 325 

research articles in these areas. The key differentiator of his work is in its simplicity and 

practicality of new solutions and has had significant impact, which is now extensively used 

in the industry. He was instrumental in writing six review articles on power quality, which 

have become de-facto standards world-wide with total Google citations more than 12800, 

h-index 46, i10-index 144. He is coauthor of John Wiley book ‘Power Quality – Problems 

and Mitigation Techniques’. 

 

Dr. Chandra is Fellow of many organizations, such as, FIEEE, FCAE, FEIC, FIET (UK), FIE (India), 

FIETE (India) and registered as a Professional Engineer in Quebec. He is IEEE PES/IAS 

Distinguished/Prominent Lecturer and has given lectures in Singapore, Indonesia, Malaysia, 

China, in Beijing, Shanghai, Nanjing, and Xi’an, University of Toronto, many cities in India 

and UK, Morocco, Algeria, Tunisia, Egypt, Nepal, Bhutan, Ireland, Panama City, Ecuador, 

Lebanon and keynote speeches in many international conferences.  He is Chair of 
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subcommittee on ‘Power Quality’ of IEEE IES. He was the Guest Editor for special issue of 

journal Energies on ‘Power Quality in Microgrids Based on Distributed Generators’ 2018. 

He received IEEE Montréal Best Technical Chapter Award – for PES in 2012, 2014, 2017, 

‘Outstanding Contribution’ as Chair of IEEE Montréal Section’s PES Chapter, 2010. He is 

the recipient of highest Canadian award on electrical power engineering 2018 ‘IEEE 

Canada P. Ziogas Electric Power Award’. 
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 Prof. Dr. Hossam Gaber 

University of Ontario Institute of Technology, Canada 

 

Speech Title: Resilient Energy-Water-Transportation 
Infrastructures for Smart Cities 

Abstract: This talk will present research planning, design and control strategies of energy-

water-transportation infrastructures to support smart cities and communities. The talk will 

cover resiliency and performance measures to achieve smart energy, water, and 

transportation infrastructures using interconnected micro energy grids and mobile 

microgrids with hybrid energy storage systems. The talk will demonstrate modeling, control, 

and optimization techniques and their applications to improve the regional and global 

performance of energy-water-transportation infrastructures. Integrated data centers will be 

discussed to support the implementation in smart cities and during emergencies. 

Bio: Dr. Gabbar is a full professor in the University of Ontario Institute of Technology (UOIT) 

in the Faculty of Energy Systems and Nuclear Science, and cross appointed in the Faculty of 

Engineering and Applied Science, where he has established both the Energy Safety and 

Control Lab (ESCL), Smart Energy Systems Lab, and Advanced Plasma Engineering Lab. He 

is the recipient of the Senior Research Excellence Aware for 2016, UOIT. He is leading 

national and international research in the areas of smart energy grids, energy safety and 

control systems, and waste to energy using advanced plasma technologies. Dr. Gabbar 

obtained his B.Sc. degree in 1988 with first class of honor from the Faculty of Engineering, 

Alexandria University (Egypt). In 2001, he obtained his Ph.D. degree from Okayama 

University (Japan). From 2001 till 2004, he joined Tokyo Institute of Technology (Japan), as a 

research associate. From 2004 till 2008, he joined Okayama University (Japan) as a tenured 

Associate Professor, in the Division of Industrial Innovation Sciences. From 2007 till 2008, he 

was a Visiting Professor at the University of Toronto. He also worked as process control, 

safety, and automation specialist in energy and oil & gas industries. 

 

Dr. Gabbar has been successful in attracting national and international funds from a number 

of organizations. He leads successful projects in the areas of Resilient Interconnected Micro 

Energy Grids, Energy Conservation in Infrastructures, Regional Planning of Gas-Power Grids 

for Energy and Transportation Infrastructures with different fuel options in Ontario, Canada, 

and internationally. His research has been widely recognized and reflected to his 

publications in patents, books, chapters, and journal and conference papers. He has 

supervised and hosted undergraduate, graduate, postdocs, visiting researchers and scholars 

from different countries including Japan, KSA, India, Qatar, Egypt, Mexico, Malaysia, China, 

Brazil, Chili, UAE, and Colombia. He has more than 210 publications, including patents, 

books / chapters, journal and conference papers. He has been invited and participated in 

world-known conferences and delivered plenary talks on number of scientific events and 

through invitations to international universities. Dr. Gabbar has been active in leading 

national and international scientific and community events and activities, including: CSA – 
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Canadian Standard Association, IEEE Annual Conference on Smart Energy Grid Engineering 

(SEGE), Smart Energy Systems and Technologies (SEST), IEEE Nuclear and Plasma Sciences 

Society (NPSS) Symposium on Real Time Measurement, Instrumentation, and Control 

(RTMIC), IEEE Nuclear and Plasma Sciences Society Symposium on Plasma and Nuclear 

Systems (SPANS), and other international events. He is the Editor-in-Chief of the 

International Journal of Process Systems Engineering (IJPSE), and member of IEEE Smart 

Grid Committees. 
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 Prof. Mingcong Deng 

Tokyo University of Agriculture and Technology, Japan 

 

Speech Title: Current Developments on Operator Based 
Nonlinear Control System Design of Wireless Power Transfer 
System 

Abstract: Since wireless power transfer (WPT) systems could be used to continuously 

charge an electronic device and power the batteries without using wires between the 

transmit side and the receive side, researches on designing reliable and effective WPT 

control system to achieve desired output tracking and high efficiency have drawn much 

attention in recent years. However, the challenging issue still exists, because the WPT system 

should get the desired performance with consideration of its uncertainties and 

nonlinearities. In order to address the nonlinear and uncertain behaviors, in this talk, 

operator-based models are introduced. As for the compensation on the above dynamics, 

robust nonlinear control design schemes are shown to guarantee the robust stability, to 

improve the voltage tracking performance and to obtain optimal equivalent load. For 

demonstrating the effectiveness, current experimental results are shown by applying the 

above-mentioned control design to the wireless power transfer system. 

Bio: Prof. Mingcong Deng is a Professor of Tokyo University of Agriculture and Technology, 

Japan. He received his PhD in Systems Science from Kumamoto University, Japan, in 1997. 

From 1997 to 2000, he was with Kumamoto University as an Assistant Professor. From 2000 

to 2001, he was with University of Exeter, UK, and then spent one year at the NTT 

Communication Science Laboratories. Since the end of 2002 to September of 2010, he 

worked at Okayama University, where he was an Assistant Professor and then an Associate 

Professor. 

 

Prof. Deng is a member of SICE, ISCIE, IEICE, JSME, IEEJ and the IEEE(SM). He specializes in 

three complementary areas: Operator based nonlinear fault detection and fault tolerant 

control system design; System design on thermoelectric conversion elements; Applications 

on smart material actuators. Prof. Deng has over 470 publications including 170 journal 

papers, 15 books (or chapters), in peer reviewed journals including IEEE Transactions, IEEE 

Press (for books) and other top tier outlets. He serves as a chief editor for International 

Journal of Advanced Mechatronic Systems, The Global Journal of Technology and 

Optimization, and associate editors of 6 international journals, including with IEEE journals. 

Prof. Deng is a co-chair of agricultural robotics and automation technical committee, IEEE 

Robotics and Automation Society, also a chair of the environmental sensing, networking, 

and decision-making technical committee, IEEE SMC Society. He was the recipient of 2014 

Meritorious Services Award of IEEE SMC Society. 
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 Assoc. Prof. Xiaolin Wang 

University of Tasmania, Australia 

 

Speech Title: Renewable Energy Future in Australia 

Abstract: Due to the energy crisis and environmental issues caused by combustion of fossil 

fuel, many countries have set up a renewable energy target to minimize dependence on 

fossil fuel. This presentation aims to evaluate the 100% future energy potential in Australia. 

The current status of renewable energy applications in Australia is first briefed and then the 

effect of the government policy and learning curve on the application of renewable energy 

is presented. Furthermore, the cost comparison among different energy and power 

generation technologies is evaluated using the Levelised Cost of Electricity. Based on the 

current development of renewable energy technologies, the potential Australian energy 

future and market are reviewed. 

Bio: Xiaolin is Associate Professor and Associate Head (Research) at the School of 

Engineering, University of Tasmania. He received Ph.D. degrees from Xi'an Jiaotong 

University, China in 1999. He started his academic career as a Research Fellow (A) in the 

Department of Mechanical Engineering, National University of Singapore in 2002. In 2003, 

he was invited by DAAD, Germany to work as a visiting scientist at the University of Siegen, 

Germany. In 2005, he joined the School of Mechanical and Chemical Engineering, University 

of Western Australia as a Lecturer and was promoted to Research Associate Professor in 

2009. In July 2012, he joined the School of Engineering, University of Tasmania. Xiaolin 

enjoys a strong record in research fields including thermodynamics, cooling engineering, 

desalination, utilization of renewable energy and isolated power systems. He is a Fellow of 

Engineers Australia.  He won the DAAD visiting fellowship by DAAD Germany in 2003 and 

Ludwig Mond Prize 2005, by the Institute of Mechanical Engineers (IMechE) of United 

Kingdom. He received “Dean’s Award” for outstanding research performance at UTAS in 

2016. He was named as Field Leader in thermal science by the Australian Research Magazine 

in 2018. 
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Parallel Sessions 
 

  Please arrive at the session 15 minutes earlier to copy your files for 

presentation to conference computer. 

 It is recommended bringing two versions of your presentation files 

on USB in case of any error. 

 There will be a session group photo part at the end of each session. 

 One best paper will be chosen after each session and the certificate 

will be awarded by the chair.  

 Please note no food or drink is allowed in the room. 
 

 

Session 1: Electronics and Electrical Engineering 

Chair: Dr. Vahid Disfani, University of Tennessee at Chattanooga, USA 

Venue: Ballroom C-2F 

Time: 2:00pm–4:00pm 

PE119 

2:00pm-2:15pm 

Economic Evaluation of Frequency Reserve Provision Using Battery 

Energy Storage 

Alessandro Filippa, Seyedmostafa Hashemi and Chresten Træholt 

Technical University of Denmark, Denmark 

 

Abstract: The integration of battery energy storage systems (BESSs) 

into electric power grids is increasing, and frequency reserve provision 

is one of the most economic services suggested for these units. This 

paper investigates the economic benefit of providing Frequency-

Controlled Normal operation Reserve (FCR-N) using a BESS under 

Eastern Denmark’s (DK2) regulations. The main influencing factors, 

including the legal framework, energy tariffs and taxation, and battery 

degradation, are investigated, and the one-year operation of a 

1MW/1MWh BESS providing FCR-N is simulated using second-based 

frequency data. Simulations show that provision of FCR-N using BESS 

is economic in certain future scenarios. 

PE020 

2:15pm-2:30pm 

Design of Load Frequency Control Market in Japan And Economic 

Evaluation of Grid-Scale Batteries 

Ryuhei Furuta and Ryuji Matsuhashi 

The University of Tokyo, Japan 

 

Abstract: In the past few years, Japanese government has decided to 

implement the Electricity Market Reform in Japan. According to that 

reform, legal unbundling will take place from 2020. Before that year, 

some utilities have a responsibility to keep the quality of electricity 

high. However, after unbundling, Transmission System Operator should 
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ensure the ability of control by itself. Thus, we need to design the 

ancillary service market to ensure the quality of electricity. In this study, 

this new ancillary service market in Japan is proposed. In addition to 

that, through some case studies, the economic feasibility of the battery 

system is analyzed with an economic index called Net Present Value 

(NPV). The market optimization results show that the price of electricity 

procurement and that of ancillary service market behave conversely in 

the daytime. In one case with nuclear power plants regulated, NPV gets 

worse by 34 % because the price of regulation gets lower. For my future 

work, more detail analysis will be needed to estimate the economic 

feasibility more accurately. 

PE055 

2:30pm-2:45pm 

Operation Safety Analysis and Protection of Hot-line Working 

Robot in Strong Electric Field 

Mingdong Tang, Youlin Gu and Shigang Wang 

Shanghai Jiao Tong University, China 

 

Abstract: Robotic operation can ensure the safety of the operators and 

reliability of operation while improving the economic benefits of 

substation. However, because of the compact structure of the 

intelligent substations, the operating space is small. Further, as the 

main material of hot-line working robots is metal, which greatly 

changes the strength and distribution of the electric field around its 

working position when entering the working position and in the 

process of operation. In serious cases, interphases or phase to ground 

air breakdown occurs. Hence the working space of hot-line working 

robots is limited not only by the narrow space between devices in the 

substation but also by the electrical safety clearance of phase to phase 

and phase to ground. Therefore, it is necessary to find a safe working 

space (“SWS”) for the robot which should not be too small for the 

robot to accomplish the task effectively. The purpose of this paper is to 

provide: (i) a design reference for hot-line working robots which can 

not only guarantee the electrical safety distance but also minimize the 

effect to the electric field and (ii) a method to find the SWS of the robot 

in which the robot can accomplish the task effectively with the example 

of the hot-line working robot for isolated circuit breaker (“DCBot”). 

We analyze the influence of different installation positions and 

postures of the manipulators on the electric field in this paper and 

present a calculation method of the SWS of the manipulator in a very 

non-uniform electric field caused by the intervention of manipulators, 

which is significant to the research on hot-line working robots. The SWS 

has been tested in simulated and energized experimental system, and 

the experiment results show that the robot can work safely and 

efficiently. 

PE102 Smart Residual Current Circuit Breaker with Overcurrent Protection 
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2:45pm-3:00pm Hossein Mafi, Rami Yared and Layachi Bentabet 

Bishop’s University, Canada 

 

Abstract: Current leakage, overload and short-circuit cause harmful 

effects on the human body as well as electrical appliances. They may 

cause an electrical shock and can be sources of fire. We present in this 

paper a smart Residual Current Circuit Breaker with Overcurrent 

protection (a smart RCBO) that protects users and electrical devices 

against the risks of current leakage and overcurrent. The purpose of 

this paper is to computerize a traditional RCBO as an innovative 

protection device. The smart RCBO is a programmable device that 

works based on microcontroller technology. This device is fully 

automated and has adjustable settings to ensure safety while allowing 

increased flexibility to better match users’ needs. 

PE017-A 

3:00pm-3:15pm 

Low Frequency Oscillation Suppression Control of VFT in Power 

Grid 

Taesik Park, Jaedeok Park, Junsoo Che, Suhan Pyo, Byeonghyeon 

An and Jinhyeok Kim 

Mokpo National University, South Korea 

 

Abstract: Currently, the interconnection between asynchronous power 

grids is an inevitable technology, and the generation of low frequency 

oscillation in the grid interconnection is issued as an important 

problem to be solved. The low frequency oscillation in the power 

system can be caused by the frequency difference of the asynchronous 

power grids and the operation of circuit breakers and reactive power 

compensators. In this paper, a new controller for the low frequency 

oscillation suppression in VFT (Variable Frequency Transformer) 

interconnected power system is proposed. The proposed controller is 

based on a resonance ratio control, and its performance and feasibility 

are verified by using Matlab simulation. 

PE045-A 

3:15pm-3:30pm 

Development of Single-Phase Multilevel Inverter Consisting of Four 

H-Bridge Units for Generating Nine-Level Output Voltage from 

Equal Independent dc Sources 

Tapan Kumar Chakraborty 

University of Asia Pacific, Bangladesh   

 

Abstract: A desired output voltage consisting of several voltage steps 

can be generated from a cascaded multilevel inverter circuit which is 

implemented by connecting several H-bridge units in series. In most of 

the cascaded multilevel inverters, dc sources with different values are 

connected to individual H-bridge unit. However, in few cases of the 

cascaded multilevel inverters, equal independent dc sources are 

connected to individual H-bridge unit. This paper introduces an 
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experimental investigation for single-phase multilevel inverter to 

generate nine level output voltage using cascaded four H-bridge units. 

Each H-bridge unit has been implemented using four power 

semiconductor MOSFET switches. Four equal independent input 

dcsources have been connected to four H-bridge unit. ATmega 2560 

microcontroller-based Arduino board has been used to generate the 

gate drive signals for sixteen MOSFETs of the four H-bridge units to 

control the switching states. The complication of generating gate drive 

signals for MOSFETs has been simplified for multilevel inverter by 

writing simple programming codes for the microcontroller. Sixteen pins 

of the Arduino board have been programmed in output mode for 

generating gate drive signals using simple algorithm. It is observed 

that a smaller number of power semiconductor devices are used to 

obtain nine levels on the output voltage of the proposed system. This 

study also shows that the output voltage of the proposed inverter has 

reduced total harmonic distortion with increasing number of voltage 

levels. The proposed system was experimentally tested in the 

laboratory for a cascaded multilevel inverter consisting of three H-

bridge units. It is found that the proposed system accurately generates 

the gate signals for controlling the switching on/off state of 

semiconductor switches and there is an improvement in the total 

harmonic distortion of the output voltage across the load. The output 

voltage of the multilevel inverter consists of switching spikes which 

may be reduced by selecting proper power switching devices with low 

turn-off and turn-on times. 

PE077 

3:30pm-3:45pm 

Reduced Switching-Frequency Modulation Design for Model 

Predictive Control Based Modular Multilevel Converters 

Saroj Khanal and Vahid Disfani 

University of Tennessee at Chattanooga, USA 

 

Abstract: This paper proposes a novel switching algorithm for modular 

multilevel converters (MMCs) that significantly reduces the switching 

frequency while fulfilling all control objectives required for their proper 

operation. Unlike in the conventional capacitor voltage-balancing 

strategies, in addition to submodule (SM) capacitor voltages, the 

proposed algorithm considers previous switching statuses during 

sorting. The algorithm is applied to a seven-level back-to-back MMC-

HVDC system and tested under various operating conditions. 

Significant reduction in the switching frequency with trivial impacts on 

submodule capacitor voltages are observed. 

PE108 

3:45pm-4:00pm 

CFD Analysis of an Ejector Operating in an Experimental Cooling 

System  

Raúl Román-Aguilar, Julio Valle-Hernández, Jorge I. Hernández 

Gutiérrez and Gilberto Pérez Lechuga  
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Universidad Auto noma del Estado de Hidalgo, Mexico 

 

Abstract: The cooling systems industry is essential in the supply chain 

of biological products, in the conditioning of spaces for comfort 

conditions or in industrial processes. This makes it essential for the life 

of the human being, however, it requires a high demand for energy to 

operate these systems worldwide, which results in the search for new 

technology that helps reduce the energy consumption of cooling 

systems. In this proposal, the operation of an ejector installed in an 

experimental cooling system is analyzed by CFD. In this study, the 

ejector is simulated on a two-dimensional geometry, based on 

experimental results, using R134a as a working fluid and commercial 

software ANSYS FLUENT 19R1. As a result, the behavior of the velocity 

vectors was obtained, where there is evidence of recoil in the secondary 

flow in different operating conditions which leads to an unstable 

behavior of the experimental system to the imposed operating 

conditions and an approach in the nozzle outlet primary to the mixing 

chamber, reduce this behavior. 
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Session 2: Microgrid and Power Communication 

Chair: Prof. Youmin Zhang, Concordia University, Canada 

Venue: Ballroom B-2F 

Time: 1:30pm–4:15pm 

PE121 

1:30pm-1:45pm 

Passive Fault-Tolerant Control of PWM Converter in a Hybrid AC/DC 

Microgrid 

Saeedreza Jadidi, Hamed Badihi and Youmin Zhang. 

Concordia University, Canada 

 

Abstract: This paper aims to present a novel fault-tolerant control 

approach for an AC/DC pulse-width modulation (PWM) converter 

operating in a microgrid framework. A group of interconnected loads 

and renewable distributed energy resources such as wind farm, solar 

photovoltaic farm, and a battery energy storage are considered to form 

a microgrid. The control system related to the AC/DC converter aims at 

tolerating the fault effects due to power-loss malfunction in the solar 

photovoltaic system. To address this issue, a passive fault-tolerant 

control method based on fuzzy logic is proposed and the effectiveness 

of the designed scheme is demonstrated in an advanced microgrid 

benchmark model implemented in MATLAB/Simulink environment. 

PE058-A 

1:45pm-2:00pm 

Micro-energy Harvesting as a Battery Free Technology for IoT 

Applications 

Qiuquan Guo, Jian Liu and Taijiang Peng 

Shenzhen Topmembranes Technology Co., Ltd., China 

 

Abstract: Internet of Things (IoT) is the networked interconnection of 

everyday objects either wired or wireless connection. Typically, IoT 

devices are powered by a battery with finite capacity. One solution is 

to replace the battery regularly. However, the IoT systems are becoming 

larger and larger. It is impossible to maintain the high cost of changing 

billions of batteries. Micro-energy harvesting is likely to replace 

batteries in small, low-power electronic devices, enabling self-driving 

and battery-free operation. Collecting the energy from environment 

that can really come in handy is a major problem in the field of micro-

energy harvesting. The efficient conversion of ambient heat, light, 

sound, vibration and other energy into electrical energy is the key to 

power IoT devices, meanwhile, reducing the power consumption of the 

devices is also very important. In addition, how to increase the energy 

density and achieve miniaturization is also the direction of various 

wireless sensors in the future.  

Micro-energy harvesting is a systematic work that not only needs to 

solve the technology of converting the energy sources into usable 

electrical energy, but also involves energy management, chip-to-chip 
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matching, etc., and a series of system-level optimization management. 

The operation of ultra-low-power devices is generally divided into two 

modes, continuously operating loads and pulsed or short-lived loads. 

The former one requires the harvested energy to be larger than losses, 

while for the later one, energy storage becomes important. Overall, the 

numerous IoT devices will need the support of micro-energy harvesting 

to achieve long term operation in the field, especially for the hard to 

reach area. 

PE030 

2:00pm-2:15pm 

Development of Computation and Valuation of Full Potentials in 

Multiple Sources Energy Systems with Batteries Storage 

Pascoal Rigolin, Miguel Udaeta, André Gimenes and Bala Venkatesh 

Ryerson University, Canada 

 

Abstract: This paper aims to highlight and enhance the tool called 

Computation and Valuation of Full Potentials (CVFP) for use in an 

electrical multi-sources microgrid (diesel generator, PV, grid connection 

and batteries energy storage system - BESS) to be installed in a medium 

voltage consumer unit. To this end, social, techno-economic, 

environmental and politico-regulatory information must be studied 

and applied for each of the elements in a pilot unit test. Therefore, this 

paper shows the definition of the qualifying elements (known as 

attributes and sub- attributes) and which make up each of the four 

mentioned macros parameters, called dimensions. The baseline of 

attributes and sub- attributes is sustainability, consequently the same 

elements defined for the Integrated Resources Planning of Energy (IRP) 

were used. Likewise, this paper shows what these parameters are and 

how they can be used to qualify the micro-grid energy sources. 

The qualification of energy sources against these parameters will be 

used later to make a comparison between systems with and without 

electricity storage, considering the frequency of use of each equipment 

established in the project. To conclude, it was observed that the 

qualification parameters of IRP can be adapted for use in different 

types of systems, as in the case of this multi-source system. It is due to 

the flexibility of CVFP tool whose was created with intended to be 

applied to any kind of energy system. 

PE039-A 

2:15pm-2:30pm 

The Optimal Scheduling of a Heat and Power Microgrid with 

Storage Devices 

Seong Don Kim and Jaehyeon Gim 

Sunchon National University, South Korea 

 

Abstract: Considering the combined heat and power supply, the grid 

connected microgrid can utilize distributed energy resources such as 

photovoltaic, energy storage system for heat and power, co-generation 
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and boiler, and supply heating to users, so it has better energy 

efficiency.  

In this paper, an optimization algorithm for minimizing the operating 

cost of grid connected microgrid is developed for the microgrid 

consisting of photovoltaic system producing intermittent power(PV), 

micro turbine combined heating and power(CHP), energy storage 

system(ESS) for storing electricity, thermal storage tank(TST) for storing 

heat, boiler for suppling heat and power grid.  

The uncertainties of forecasted data for heat and power load and PV 

generation are considered in the optimization, thus using sliding 

window method. The method has 24 data set. When the real-time data, 

such as heat and power loads, PV generation, state of energy storage 

for heat and power and energy generation of CHP, arrive every hour, 

the first of the data set is real-time data, and the others are forecast 

data. Using the data set optimal scheduling is calculated by Mixed 

Integer Linear Programming (MILP). 

Based on the case studies, it is confirmed that the optimization 

algorithm can minimize the microgrid operating cost and improve 

energy efficiency. 

PE112 

2:30pm-2:45pm 

Real Time Power Sharing of Fuel Cells Microgrid Considering Short 

Term Preventive Maintenance Outage 

Sengthavy Phommixay, Mamadou Lamine Doumbia and Qiushi Cui 

Université du Québec à Trois-Rivières, Canada 

 

Abstract: Finding an optimal operation and maintenance schedule of a 

microgrid (MG) is a critical challenge for maximizing the benefit and 

preventing the system breakdown. For this purpose, this paper 

presents a real time optimal power sharing method for determining the 

minimum operating cost of a standalone MG that considers the 

preventive maintenance (PM). The considered PM consists of 

sequential and random preventive outage schedules. The MG consists 

of fuel cells (FC) and a battery energy storage system (BESS). Regarding 

the energy distribution, two traditional power splitting algorithms have 

been studied and employed for the FC system, namely 

equidistributional and traditional daisy chain. Subsequently, two novel 

strategies, namely conditional daisy chain and real time optimization 

strategy, are proposed. The conditional daisy chain is used to ensure 

an equal level of degradation of the FC that has not been realized by 

the existing daisy chain. Afterward, the real time optimization strategy 

based on model predictive control (MPC) is introduced to better track 

the maximum efficiency point of the FC. The simulation outcome of the 

proposed real time optimization strategy indicates the reduction of the 

total operating cost and fuel consumption. 
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PE099 

2:45pm-3:00pm 

Micro-scale RF Energy Harvesting and Power Management for 

Passive IoT Devices 

Tang Xiao-qing, Zhang Shuai, Yu Yang, Zhang Shu-ling and Wang 

Xiao-chuan 

Wuhan Second Ship Design and Research Institute, China 

 

Abstract: A micro-scale radio frequency (RF) energy harvesting and 

power management solution is proposed in this work to reduce the 

startup power of energy collection. Analysis of existing energy 

harvesting solutions determines that controllable connection between 

the energy storage and boosting modules can maximize energy 

harvesting. On this basis, a low-power voltage monitoring circuit with 

a latch function and a feedback control loop circuit with a startup 

maintenance function are designed. Taking RF energy harvesting as an 

example, a prototype is designed and fabricated in combination with 

low-power Wi-Fi scattering communication technology. Measured 

results show that the system startup voltage is less than 0.7 V, the 

startup current is less than 200 nA, and the startup power is less than 

140 nW, which is more than 20 times lower than the existing energy 

harvesting solutions. Therefore, the solution can effectively improve 

energy collection sensitivity, significantly expand the scope of energy 

collection, and provide an improved and low-cost environmental 

energy collection solution for hundreds of millions of passive Internet 

of things devices. 

PE122 

3:00pm-3:15pm 

A Review on Operation, Control and Protection of Smart Microgrids 

Saeedreza Jadidi, Hamed Badihi and Youmin Zhang. 

Concordia University, Canada 

 

Abstract: A microgrid is a group of distributed energy resources and 

interconnected loads that represents itself to the grid as a single 

controllable entity able to operate in both grid-connected and islanded 

modes. The integration of microgrids into the electric grid is the initial 

step toward the transition from the conventional grid to the ‘smart 

grid’ — a cyber-enabled power system which provides a bidirectional 

power and information flow. This enables a pervasive control over 

distributed grid components as well as a wide area monitoring and 

protection. This paper presents an updated literature review on the 

operation, control and protection of microgrids with the integration of 

distributed energy resources such as wind and solar energies. 

PE123 

3:15pm-3:30pm 

ADALINE Based Efficient Voltage Stability with Variable Balanced 

and Unbalanced Loads in Microgrid 

Amr Elnady 

University of Sharjah, UAE 
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Abstract: This paper presents an accurate tool for tracking the voltage 

unbalance in the microgrid. This accurate tracking depends on a new 

formulation of the adaptive linear neuron (ADALINE). This formulation 

has accurate estimation/extraction of positive-, negative-, and zero-

sequence voltages. The paper introduces also a control scheme that 

stabilizes the voltages at the loads side by adjusting the positive 

voltage around 1 pu and mitigating the negative-sequence voltage. 

This voltage stabilization is done through the developed control 

scheme, which has a cascaded-loop structure for voltage and current 

control. The control scheme along with the suggested estimation tool 

gives accurate results for stabilizing the voltage at the loads side for 

different loading conditions. 

PE035 

3:30pm-3:45pm 

Energy Internet: Concept, Structure and Its Potential Future 

Development in China 

Tianhao Liu, Dongdong Zhang and Thomas Wu 

The University of Hong Kong, Hong Kong, China 

 

Abstract: Traditionally, different energy systems are planned and 

scheduled individually. However, at present, with the pressure of energy 

crisis and the development of novel energy conversion technologies, 

such as natural-gas unit, combined heat and power (CHP), the concept 

of energy internet (EI), which combine different types of energy carriers, 

such as electricity, natural gas, and district heating (DH) networks, 

through cyber network, is proposed. The aim of this paper is firstly to 

introduce the definition, main components and its typical framework 

of EI. Then, this paper briefly discusses the application of EI in the whole 

world. After that, China is chosen as a typical country to analysis main 

features according to statistics. According to the features, the 

challenges of future energy development in China can be obtained. 

Finally, the paper explains the potential of EI for energy challenges in 

China and provides future EI development plan in China. 

PE136 

3:45pm-4:00pm 

Interlinking Converter of Hybrid AC/DC Microgrid as an Active 

Power Filter 

Shirin Hossieni and S. Masoud Barakati 

University of Sistan and Baluchestan, Iran 

 

Abstract: Nowadays, AC/DC hybrid microgrids are introduced as a 

possibilistic approach to aggregate the distributed generations, energy 

storage systems, and AC/DC load. Controlling of the hybrid microgrids 

is quite challenging and the main challenge is to ensure a precise power 

division between the two AC and DC sides. In hybrid microgrids, 

interlinking converters can also provide the compensability of the 

harmonics of the AC side and utility grid. To lessen the initial 

investments and volume, reduce maintenance costs, and improve the 
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converter efficiency in the microgrid, this letter uses the 

multifunctionality concept to design a simpler control system for 

interlinking converter of the grid connected hybrid microgrid. The 

multifunctionality control system can balance the produced power, 

compensate the current harmonics caused by the grid-side nonlinear 

load, and fix the DC bus voltage. The multifunctional control 

implements in the synchronous reference frame by cascade control 

loops and the PI and hysteresis controller are used to control the 

voltage and current loops respectively.  Simulation results verify the 

acceptable performance of the proposed control system. 

PE100 

4:00pm-4:15pm 

Microcontroller-Based LoRa Scatter Communication 

She Ya-jun, Zhang Shuai, Tang Xiao-qing and Wang Xiao-chuan 

Wuhan Second Ship Design and Research Institute, China 

 

Abstract: Long-Range (LoRa) scatter communication has wide 

coverage, long communication distance, low power consumption, low 

cost, and a wide application prospect in the field of Internet of things. 

The key to realizing LoRa scattering communication is to generate a 

square or sine wave with continuously changing frequency with time 

as the baseband signal. The existing technical solution is to control the 

voltage-controlled oscillator (VCO) using an analog-to-digital 

converter to generate a sine wave with continuously varying frequency. 

On the one hand, the aforementioned solution is sensitive to 

environmental changes, such as temperature. On the other hand, the 

power consumption is relatively large, and meeting the power 

requirements of passive communication is difficult. Based on the idea 

of direct digital frequency synthesis, this study proposes a method for 

generating square wave signals with continuous frequency variation 

with time using a microcontroller with high frequency stability and low 

system power consumption. Test results show that the device can 

realize LoRa scattering communication at any position between the 

base station and the receiving terminal, which are 210 meters apart, 

and is compatible with the existing commercial LoRa radio chipset. The 

standby current at the scattering end is 0.39 μA, and the continuous 

current during transmission is 140 μA, which reduces the power 

consumption of the existing active LoRa by three orders of magnitude. 
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Session 3: Power System and Energy Engineering 

Chair: Dr. Amr A. Mohamed, Ryerson University, Canada 

Venue: Ballroom A-2F 

Time: 1:30pm–4:00pm 

PE1008 

1:30pm-1:45pm 

Demonstration of Advanced Electric Wheel and Integrated Test 

Platform 

Hossam A. Gabbar, Philip Anisimov, Myles Ginty and Seyawash 

Nairow 

University of Ontario Institute of Technology, Canada 

 

Abstract: This paper presents the development of advanced electric 

wheel system and discusses key innovations. An integrated test 

platform is proposed to demonstrate key capabilities and functions of 

the proposed electric wheel towards deployment in transportation 

systems. Simulation models of the proposed electric wheel and the test 

platform are used to evaluate different design and control parameters 

and operational scenarios to achieve high performance. Electric wheel 

is developed using vehicle tire which is integrated within test platform, 

which is used to evaluate different design and control features, 

including motor and power train subsystem, regenerative braking 

subsystem, measurement and monitoring subsystem, and structural 

support subsystem. The performance of the proposed electric wheel is 

outperforming other existing regular and electric wheels in the market, 

and considered potential for deployment in the transportation sector. 

PE007 

1:45pm-2:00pm 

Techno-Economic Analysis of Feed in Tariffs for Generating 

Electricity from Renewable Energy Sources in Zambia  

Chilala Kakoma Bowa, Mabvuto Mwanza, Mbuyu Sumbwanyambe, 

Jan-Harm Pretorius and Koray Ulgen 

University of Johannesburg, South Africa 

 

Abstract: Zambia is endowed with plentiful of natural energy sources 

mix including fossil fuels and renewable energy sources.  The rapid 

socio-economic development coupled with highly uncertainty 

population growth and hunger to achieve universal energy access for 

all has led to a rapid increase in energy demand. This rapid increase 

including highly dependent on only one energy sources that exposes 

the electricity sector to power generation deficit during seasonal 

droughts has made the issue of energy diversification more prominent 

in the country. In this paper, a system dynamic model was established 

to create long term scenarios roadmap for electricity generation mix 

based on electricity demand projection. The model was used to identify 

the effective renewable energy electricity generation mix for the period 

2019-2035 by which a lower import electricity dependency could be 
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achieved. The study further conducted the techno-economic analysis 

of the optimal scenario based on the proposed REFiT prices. The model 

developed was applied to a specific case of Zambia to assess the long-

term techno-economic effects of feed in tariff on promoting renewable 

energy technology implementation in electricity sector of Zambia. The 

results of the study will play essential role in providing a basis to assist 

and guide in policy making by better understanding of the policy 

challenges emerging in the implementation and impact on the 

government expenditures. This will further help in making informed 

investment plan and decisions towards achieving sustainability in the 

electricity sector of the country. It will also help in development of long-

term appropriate milestones and power strategies including actions for 

achieving country’s electricity supply security. 

PE015-A 

2:00pm-2:15pm 

A New Health Index for Power Transformers Using Artificial 

Intelligent Algorithm 

Taesik Park, Junsoo Che, Gihun Park, Jaedeok Park, Suhan Pyo, 

Byeonghyeon An and Jinhyeok Kim 

Mokpo National University, South Korea 

 

Abstract: As power facilities have become obsolete, asset management 

for electric power facilities has become an important technology. The 

asset management establishes risk-based replacement and 

maintenance strategies based on Health Index of facilities. Each electric 

power company selects various parameters for Health Index that 

represent the transformer condition based on the experience of power 

transformer operations. Conventionally, Health Index for power 

transformers selects the weight for various parameters according to the 

importance of the power transformer failures, and derives Health Index 

score through the summation of weighted scores of each parameter. 

However, the weighted-summation method for Health Index tends to 

ignore the critical condition by averaging the effects of certain 

parameters. In this paper, we propose a new Health Index method using 

the Artificial Intelligent Algorithm, and the performance of Health 

Index is verified by using data from actual power transformers. 

PE040-A 

2:15pm-2:30pm 

Powering India Under Future Age of Zero Carbon Emissions; an 

Analysis and Options 

Vivek Asthana  

U.P. Power Corporation Ltd., India  

 

Abstract: India is the second most populated country of the world with 

its population more than 1.35 billion, which is about 18% of total global 

population. There is a mass enhancement in power consumers and 

expansion in power network during last 3-4 years in India. An ambitious 

goal of electrifying each and every un-electrified village of the country 
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was set up by the government. Subsequent to achieving target a year 

back, country is moving towards providing power to all, each and every 

citizen of the country, with present per capita consumption of 1075 

kWh per annum, through the important ongoing and past schemes of 

UDAY, Rajeev Gandhi Gramin Vidyutikaran Yojna, Deen Dayal 

Uppadhayay Gram Jyoti Yojna and Saubhagya Yojna, with ambitious 

objectives. Expansion and strengthening of electrical network with 

power access to all is going to enhance power consumption 

tremendously in the coming years.  

Power consumption and associated carbon emission scenario in India 

affects the global scenario adequately. China, USA and India jointly 

contribute for approximate 50% of global CO2 emissions. In India 

power sector is heavily dependent on coal and about 60% of installed 

capacity is coal based. Coal based generation is about 1000 billion units 

per annum and Coal consumption by power plants ranges near about 

600 million tons per annum. Considering average emission factor for 

net Generation in Grid and average technical and commercial losses, 

about 50% of total CO2 emissions in India comes from power plants. 

Though the sanction of new coal plants is being discouraged, however 

the coal capacity addition is continued with those plants, which are 

already in pipe line. Most of the coal plants under construction are 

based on super critical technology. Main stress is on renewable energy 

to enhance the capacity for meeting out future demand. By the year 

2022, country intends to meet out projected demand of 523 GW with 

33% share of renewable & 48% share of coal-based plants out of which 

100 GW of solar capacity is proposed under national solar mission 

along with 75 GW of other renewable.  

With the present global movement of Carbon free future along with 

ambitious target of carbon reduction by 2030 under Paris agreement, 

countries including India, have to finalize their approach for carbon 

reduction during 2016-20, with assessment in 2020 and subsequent 

assessments at every five years.  

Under these circumstances, re-structuring, re-refurbishment, 

augmentation and expansion in Indian power sector is a real challenge.  

An analysis has been done considering the present installed capacity 

of conventional and renewable power resources, past trends for growth 

of solar, wind and conventional power plants, proposed additions of 

these plants to meet out future power requirements and CO2 emissions 

associated with power consumed from these resources. Options for 

different models of powering the country have been suggested, 

considering CO2 emissions, techno-economic feasibility of 

implementation with present and proposed infrastructure of 

generation, transmission and distribution facilities, reliability - quality 

and economics of power available to consumers, state of art energy 

efficient technologies available for power generation, transmission and 
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consumption with suggestive policies and regulatory frame works. 

Optimum model from the point of view of carbon loading has also been 

proposed. 

PE073 

2:30pm-2:45pm 

A Data-Driven Approach Using Deep Learning Time Series 

Prediction for Forecasting Power System Variables 

Nezmin Kayedpour 

Ghent University, Belgium & EEDT Decision & Control, Flanders Make, 

Belgium 

 

Abstract: This study investigates the performance of ‘Group Method 

of Data Handling’ type neural network algorithm in short-term time 

series prediction of the renewable energy and grid-balancing variables, 

such as the Net Regulation Volume (NRV) and System Imbalance (SI). 

The proposed method is compared with a Multi-layer Perceptron (MLP) 

neural network which is known as a universal approximator. Empirical 

validation results show that the GMDH performance is more accurate 

in compression with the most recent forecast which is provided by ELIA 

(Belgian transmission system operator). This study aims to practice the 

applicability of the polynomial GMDH-type neural network algorithm 

in time series prediction under a wide range of complexity and 

uncertainty related to the environment and electricity market. 

PE084 

2:45pm-3:00pm 

A Cloud-Based Power Flow Assessment Tool 

Adriano Mazzucco, Darian Brandolino, Jonathan Psaila, Amr A. 

Mohamed and Bala Venkatesh 

Ryerson University, Canada 

 

Abstract: Power flow analysis is the most common analysis tool used 

by power system operators and researchers. The solution of the set of 

power balance equations, which model an entire power system, reveals 

the node voltages, line power flows, active and reactive generation 

power. In this paper, an academic cloud-based power flow tool is 

proposed. The application described in this paper is developed using 

the Ruby programming language due to its quick processing times, 

easy syntax and portability. For application deployment, an Amazon 

Elastic Compute Cloud (EC2) server is chosen due to its scaling 

flexibility, computing performance, and minimal ongoing server-side 

maintenance and resource management. The application itself is 

developed using a Ruby web framework which handles all web verb 

requests such as GET and POST. It has been designed with the ability 

to handle upwards of 1500 users concurrently with no measurable drop 

in processing times or accuracy in the final results. The processing 

algorithm implemented is based on the Newton-Raphson power flow 

method which is discussed in great detail in this paper. The final 

implementation of this processing algorithm with a 14-bus system 
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demonstrates good performance in terms of processing time and 

accuracy in comparison to MATPOWER. The application also hosts a 

plethora of features that enable the users to easily upload and 

download data as well as visualize their bus and line system and 

validate their numerical inputs for correctness. 

PE125 

3:00pm-3:15pm 

The Potential and Analysis of Grid-Connected Photovoltaic System 

in Residential Houses for 30 Days in Libya (Near-Term Solution of 

Electricity Shortage: A Case Study in Tripoli) 

Fatima Amara, John Calautit and Imad Sharfeddin 

The University of Nottingham, UK 

 

Abstract: Africa as a continent has a high potential in abundant energy 

sources, but in sub-Saharan Africa countries, the imbalance between 

power generation and its consumption remains an issue. Libya is one 

of these countries that is struggling with covering the energy demand 

and has a long hour electricity cut, especially in the capital of Libya, 

Tripoli. This year, the electricity shortage reached around thirty hours. 

Therefore, Libyan consumers have tried to find alternative solutions for 

this issue by using solar energy as a source of power. This can be 

achieved by utilizing grid-connected PV systems, which can be installed 

by private companies in Libya. In this paper, the analyses of two typical 

Libyan houses have been investigated and chosen as a case study in 

Tripoli in order to highlight the potential of using such a system to 

overcome the high energy consumption in Libya. This paper can be 

used as an initial investigation of the energy stakeholders in the 

Mediterranean region due to the potential of installing PV systems in 

Libyan residential houses. Since these types of system can be 

independent from the grid by around 37%. 

PE1005 

3:15pm-3:30pm 

Comparative Sustainability Assessment of Electricity Industries in 

Sadc Region: The Role of Renewable Energy in Regional and 

National Energy Diversification 

K. C. Bowa, M. Mwanza, M. Sumbwanyambe, K.Ulgen and J.H. Pretorius 

University of Johannesburg, South Africa 

 

Abstract: Southern Africa Development Community (SADC) is endowed 

with abundance of natural energy sources ranging from fossil fuels to 

renewable energy sources that are used in the national and region 

energy mix.  However, use of fossil fuels in the energy mix to meet the 

ever-increasing electricity demand have been predicted to be the main 

cause of the GHG emissions in the world. Energy is a one of regional’s 

critical area of Priority B in the new revised Regional Indicative Strategic 

Development Plan (RISDP) 2015-2020 which provide advises to ensure 

that the regional and national policies are in accordance with achieving 

the security, reliability, and sustainability of the energy industry of the 
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region. Therefore, the provision of reliable and sustainable energy for 

the region has continued to be a priority for SADC member states’ 

development agenda. Therefore, this paper assesses the progress and 

sustainability of electricity sectors in SADC member countries using the 

three pillars of sustainability; economical, environmental and social. 

These three aspects are particularly key principles of achieving 

electricity sustainability, in a way that is socially, environmentally 

acceptable and economically viable which is appropriate for 

sustainable electricity sectors. The study is based on the secondary 

data from various sources and literatures.  The identification of the 

country practicing more sustainability in its electricity sector will be 

based on 4EA’s that takes into consideration three key pillars of 

sustainability. The results of sustainability assessment of SADC 

countries electricity industry will play vital role in providing a basis to 

assist and guide in policy making by better understanding of the 

current and future challenges emerging in the region electricity sector 

and alternatives in addressing these issues. This will further help in 

making informed investment plan and decisions towards achieving 

sustainability in the electricity sector of the region. Hence, the study is 

important for sustainable electricity sector development in the region 

and tracing the progress made by SADC member countries towards 

achieving sustainable electricity sector development. 

PE009 

3:30pm-3:45pm 

Design and Analysis of Multi-Column Vortex Induced Vibration 

Power Generator Device 

Liping Sun, Chenglong Wang, Jiaji Li and Bing Zhao 

Harbin Engineering University, China 

 

Abstract: Vortex-induced vibration power generation device is an 

effective energy conversion device that uses column vortex-induced 

vibration response in sea current or river to convert hydrodynamic 

energy into mechanical energy of cylindrical oscillator and then into 

electrical energy. It is great significance to the development and 

utilization of renewable energy. In this paper, a set of four-cylinders 

vortex-induced vibration energy power generation equipment was 

designed and the specific system parameters and the design scheme 

were given. The four cylindrical oscillator vortex-induced vibration 

generating device are simulated by using CFD. The effect of mass ratio, 

damping ratio and spring stiffness parameters on the vibration 

response of the system, the dynamic characteristics, the influence of 

the wake structure and energy capture were analyzed. 

PE037 

3:45pm-4:00pm 

Cellular Automata-Based Optimization of Cascade Hydropower 

Systems Operations  

Mostafa Saberian, S Jamshid Mousavi, Fakhri Karray and 

Kumaraswamy Ponnambalam 
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University of Waterloo, Canada 

 

Abstract: Cellular automata (CA), widely used in modeling and 

simulation of complex systems, have recently been utilized as an 

optimizer. This paper presents an application of CA to the optimization 

of a real-world renewable hydropower energy system operations, i.e. 

Karoon2-Karoon3 cascade water reservoirs and their powerplants in 

Iran. The problem is formulated as a nonlinear nonconvex 

mathematical program in which CA are used to optimize long-term 

multi-stage operations and scheduling of the reservoirs and the 

powerplants in terms of the amounts of the reservoirs storage volumes 

and flows passing through the turbines in every time step. Comparison 

of CA results with those obtained by classical gradient-based nonlinear 

programming techniques demonstrate that the CA-based optimizer 

performs quite satisfactorily in terms of converging speed and quality 

of its solutions. 
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Session 4: Solar Energy Utilization and Photovoltaic System 

Chair: Prof. Tariq Iqbal, Memorial University, Canada 

Venue: Ballroom C-2F 

Time: 4:30pm–7:00pm 

PE059-A 

4:30pm-4:45pm 

Design of a Low-Cost Data Logger and Android Based Monitoring 

for Pico Solar Energy Systems  

Tariq Iqbal and Debobrata Gupta  

Memorial University, Canada  

 

Abstract: A data logger and monitoring systems are crucial for a 

smooth, efficient, and robust operation of PV energy systems. A data 

logger and monitoring system enables the proper system operation 

and contributes to identifying the system malfunctions before any 

serious issue. In this paper, the design of a low-cost, user friendly, 

reliable data logger, and monitoring system is presented for a pico-

solar home energy system in rural areas of developing countries. The 

designed ESP32 microcontroller-based data logger stores all 

monitoring parameter in a micro SD card and displays that on a local 

webpage in HTML format. Data can be downloaded directly from the 

webpage to analyze and verify the system operation. The developed 

data logger hardware prototype uses only three sensors i.e., battery 

temperature, battery voltage, and battery charging current. A custom 

android app is also designed for cellphones to display all parameters 

in real time for effective monitoring, which can also send an alert text 

message to indicate any issues with the battery charging. The overall 

cost of the designed system is only around C$50. 

PE060 

4:45pm-5:00pm 

Performance of Solar Air Heater Having Absorber Plate Roughened 

with Protrusions of Different Shapes 

Aman Soi, Ranjit Singh and Brij Bhushan 

IKG Punjab Technical University, India 

 

Abstract: Evaluating thermohydraulic performance in addition to 

thermal performance of roughened solar air heater (SAH) becomes 

mandatory in order to take into account the pumping power required 

to propel air through the duct. In the present paper, effect of various 

parameters on thermal and thermohydraulic performance of SAH 

(absorber plate roughened with protrusions of different shapes) have 

been evaluated by using the mathematical models reported in the 

literature. On the basis of thermal and thermohydraulic performance, 

optimum values of roughness geometry parameters have been found 

and accordingly design plots have been constructed. These plots can 

be further utilized for designing SAH having the investigated type of 

roughness geometry. 
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PE067 

5:00pm-5:15pm 

Prediction of Solar Resource and Photovoltaic Energy Production 

through the Generation of a Typical Meteorological Year and Meso-

NH Simulations: Application to the South of Portugal 

Sara Pereira, Edgar Abreu, Maksim Iakunin, Paulo Canhoto and Rui 

Salgado 

University of Évora, Portugal 

 

Abstract: The goal of this work is the generation of solar resource and 

photovoltaic (PV) energy maps based on simulations of a Numerical 

Weather Prediction model (NWP) for a Typical Meteorological Year 

(TMY). This approach is applied to the South of Portugal. Sixteen years 

of observations were used to determine a TMY for the city of Évora, 

which is located near the center of the region, through the Sandia 

method and the Finkelstein-Schafer statistics. The NWP Meso-NH 

model, with the ecRad radiation scheme integrated, is used to simulate 

the TMY, allowing for the generation of solar resource and air 

temperature maps that are helpful in predicting PV potential, thus 

constituting a useful tool for planning and designing this type of solar 

systems. 

PE083 

5:15pm-5:30pm 

Perovskite Solar Cells-A Futuristic Approach 

Kamalpreet Kaur 

University of Petroleum and Energy Studies, India 

 

Abstract: Commercially predominant photovoltaic cells and devices are 

majorly derived from silicon or combination of other semiconductor 

materials. Recently, researchers have invested lot of interest in the 

third-generation perovskite solar cells which promise to give higher 

efficiency. The reported literature consists of many fabrication routes 

for the perovskite solar cells which replaced liquid dye sensitized solar 

cells and thin film photovoltaic cells. The organic-inorganic perovskite 

solar cells have unique crystallographic structure that helps to tailor its 

photoluminescence wavelength which makes them attractive 

candidates for emitter materials in electroluminescent devices. 

However, the marketable viability of this generation is still facing many 

issues from long term thermal stability to segregation of the halides 

used in perovskite cells. The optimization of the fabrication routes, 

device architecture, reproducibility and material selection are the 

various pathways on which the scientists are working to produce low 

cost and highly efficient solar cells. The review paper reports the 

advancements in the various perovskite solar cells done so far and 

improvement in their commercial feasibility. 

PE101 

5:30pm-5:45pm 

Hedging Strategies for Solar Power Businesses in Electricity Market 

Using Weather Derivatives 

Takuji Matsumoto and Yuji Yamada 
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University of Tsukuba, Japan 

 

Abstract: The large-scale introduction of natural energy being 

promoted worldwide in recent years leads to an increased impact of 

weather fluctuations on wholesale electricity prices. In markets where 

the introduction of solar power generation is rapidly progressing 

worldwide including Japan, hedging needs for revenue fluctuations in 

the solar power business have been expanding year by year. Therefore, 

this study proposes hedging strategies for the revenue of power 

generation companies that trade generated solar power through the 

wholesale electricity market, using a portfolio of derivatives whose 

underlying assets consist of fuel price, solar radiation, and temperature. 

We specifically propose a multilateral hedging method that applies 

multiple non-parametric regression methods such as tensor product 

spline function, ANOVA decomposition, and spline function with cross 

variable, and demonstrate the hedging effect using empirical data from 

the Japan Electric Power Exchange (JEPX). 

PE1003 

5:45pm-6:00pm 

Techno-Economic Feasibility of Wind-solar Hybrid Systems for 

Rural Electrification of Sioure Village in Sahel 

Nogoye Diaw, Lamine Thiaw, Oumar Ba, Thi Thi Soe, Swathi.A and G. 

Giridhar 

Polytechnic Higher School in Dakar, UCAD Dakar, Senegal 

 

Abstract: This paper focused on techno-economic feasibility analysis of 

Sioure village to develop wind-solar hybrid model by using HOMER 

(Hybrid Optimization Model for Electric Renewables) software. The case 

study area is Sioure, one village in Sahel. Sioure village locates in 16° 

27′ 23.98″ N latitude and 14° 8′ 50.98″ W longitude (North of Senegal). 

It is a remote village dependent on agriculture, livestock and fisheries, 

with no grid extension. This village has enormous potential in terms of 

production of renewable energy to bridge a gap for electricity supply. 

From NASA record, the monthly average solar radiation data 5.87 

kWh/m²/day and wind data (4.4m/s) can be the generation source for 

village electrification case. Therefore, the wind-solar hybrid system is 

an alternative to supply the production of electricity in this village. From 

hybrid model simulation, the cost of energy is about 0.1879$/kWh 

when the total net present cost is about 588,566 $. The system has no 

greenhouse gas emission. While the selling price of Electricity is 

considered in 0.20$ (120 FCFA), the simulation result is more 

economical system to design integrated system with minimum total 

net present cost and cost of electricity. Therefore, this wind-solar hybrid 

model design can able to be the single most favored option for dealing 

with electricity supply in the study area not only economically but also 

environmentally. 
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PE129 

6:00pm-6:15pm 

Energy Evaluation of a Thermoelectric Cooling System for the 

Transfer of Vaccines Powered by Solar Energy  

Julio Valle Hernández, Raúl Román Aguilar, Jorge I. Hernández 

Gutiérrez and Gilberto Pérez Lechuga  

Universidad Auto noma del Estado de Hidalgo, Mexico 

 

Abstract: Vaccination is one of the most important methods in disease 

prevention. To maintain the effectiveness of these biological products 

it is necessary to keep them at temperatures between 2º C and 8º C. 

Thermoelectric chillers are solid-state devices that convert electrical 

energy into thermal energy, although these systems are designed for 

small cooling capacities, from 2 to 250 Watts, they are optimal for 

cooling portable systems. This paper describes the design, analysis and 

energy evaluation of a portable system for the transfer of vaccines in 

rural areas, which will be powered by solar energy. The design 

integrates the choice of thermal insulation, geometry, capacity and 

interior arrangement of the container. The energy analysis is carried out 

based on the modeling and simulation using Computational Fluid 

Dynamics (CFD) of the system. The results show the temperature 

distribution within the refrigerated device, as well as the most 

appropriate arrangement for its implementation; the type of 

thermoelectric cell recommended to maintain vaccines at the optimum 

storage temperature and the capacity of the photovoltaic panel for the 

required energy. Based on the results, the energy evaluation that shows 

the viability of the system is carried out. 

PE052 

6:15pm-6:30pm 

Design and Frequency Control of Small Scale Photovoltaic Hydro 

Pumped Storage System 

Hady H. Fayek and Abanoub Shenouda 

Heliopolis University, Egypt 

 

Abstract: The world is directing its efforts towards achieving 100% 

renewable power generation. This paper presents design and 

frequency control of small scale photovoltaic hydro pumped storage 

system. The main problem of small-scale hydro pumped storage 

system is its low efficiency. In this research to improve the performance 

of small-scale hydro pumped storage system, a dual usage for the 

system and an intelligent control method are proposed. The storage 

tank design calculations are performed for traditional water usage. The 

traditional water usage includes covering water consumption, covering 

time needed for the disinfection, covering the requirements in 

emergency cases and firefighting demand. The calculations are carried 

out to predict the generated power for each design case. The frequency 

control is performed by using Nonlinear PID controller / PID controller 

and neural network at different operating conditions. The simulation 

and optimization are performed using MATLAB / SIMULINK 2017a. 
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PE065 

6:30pm-6:45pm 

Simulation Development of Multi-Axis PV System Tracker 

Edemialem Gedefaye and Samuel Lakeou, 

FECE, Bahir Dar University, Ethiopia 

 

Abstract: Solar energy is the energy generated by harnessing the power 

of solar radiation. In order to extract maximum energy from the sun, 

the solar panel installed must be positioned as much as possible 

perpendicular to the sun’s incident radiation. However, due to the 

continuous change in relative angle of the sun with reference to earth 

and other constraints, for instance; shadow of long buildings and trees 

around the PV plant, reduces the yield power delivered by solar panel 

is reduced considerably. To reduce the loss and to increase the 

efficiency of the photovoltaic panel solar trackers are best alternative. 

Various types of tracking systems were developed. However, most of 

them were done with the emphasis of the unceasing change of relative 

angle of the sun. In this research work, inspired by a previous 

collaboration with the University of the District of Columbia, in 

Washington DC, USA, we, at the faculty of Electrical and Computer 

Engineering at Bahir Dar University, Ethiopia, proposed a novel multi 

axis tracking system aimed at reducing shadow effect and improve PV 

panel efficiency by extending solar extraction daily hour in small scaled 

system for the selected rural locations. 

PE093-A 

6:45pm-7:00pm 

A User-Friendly Approach for Design and Economic Analysis of 

Standalone PV System for the Electrification of Rural Area of Eritrea 

Tedros Asefaw Gebremeskel 

Beihang University, China 

 

Abstract: The potential of Solar Energy in Eritrea is relatively high, based 

on this truth, there are a number of isolated and remote villages 

situated far away from the electrical national grid which doesn’t get 

access to electricity. The core objective of this work is to design a most 

favorable and cost-effective power by means of standalone PV system 

for the electrification of a single housing in the inaccessible area of 

Eritrea. The sizing of the recommended PV system is achieved, such as 

radiation data and electrical load for the typical household of the 

selected site is also well-thought-out in the design steps. Finally, the 

life cycle cost (LCC) analysis is conducted to evaluate the economic 

viability of the system. The outcome of the study promotes the use of 

PV system for a residential building and show that PV system is a 

reasonable option to provide electricity for household applications in 

the rural area of Eritrea. 
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Session 5: Mechatronics and Power Generation Technology 

Chair: Prof. Zhizhang (David) Chen, Fuzhou University, China 

Dr. Behnam Kholghi, HRST, Inc., Eden Prarie, Minnestota, USA 

Venue: Ballroom B-2F 

Time: 4:30pm–7:15pm 

PE016-A 

4:30pm-4:45pm 

A New LVRT/HVRT Testing System using Dynamic Voltage 

Regulator 

Taesik Park, Jun Jin, Minho Lee, Hyunjun Ji, Ilho Mun, Gi-Hun Park 

and Seonghwan Kim 

Mokpo National University, South Korea 

 

Abstract: With the increasing wind power generation, the performance 

of wind turbine drives during grid faults has become the most 

important issue, and the grid codes require that wind turbine drives 

should have an ability to ride through all kinds of grid fault. This paper 

proposes a LVRT (Low Voltage Ride Through)/HVRT (High Voltage Ride 

Through) testing system for wind turbine drives based on DVR 

(Dynamic Voltage Regulator). To generate voltage sags and swells, the 

control scheme of DVR is described, and the proposed testing system 

is compared with the shunt impedance-based voltage generation 

system in terms of the testing performance and operations. Finally, the 

feasibility of the proposed LVRT/HVRT testing system is verified by 

Matlab simulation. 

PE033 

4:45pm-5:00pm 

Optimization of a Wearable Thermoelectric Generator Encapsulated 

in Polydimethylsiloxane (PDMS): A Numerical Modelling 

Zohreh Soleimani, Stamatis Zoras, Boris Ceranic, Sally Shahzad and 

Yuanlong Cui  

University of Derby, UK 

 

Abstract: To mitigate climate change attributed to the electricity 

generation, there have been tremendous efforts in replacing fossil fuels 

with renewable energies in the electricity sector. For this purpose, 

wearable thermoelectric generators (WTEGs) are the most promising 

direct and green power generation technique for portable electronics. 

In spite of extensive research, there is a trade-off relationship between 

the flexibility of WTEGs and their power output. Thus, this research aims 

to improve the performance of a flexible WTEG through differing 

thermal conditions around the hot and cold junctions. Accordingly, the 

PDMS substrate of a flexible WTEG is segmented into two layers, 

whereas each layer is individually filled with different fillers. 

Accordingly, three different patterns are proposed for the 

segmentation. Then, using COMSOL Multiphysics software, the output 
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voltage and power of the specified patterns are analyzed and 

compared with those of an original flexible WTEG. Results concluded 

that releasing the thermoelectric legs from PDMS coating can 

remarkably improve the output voltage as well as the power 

generation. In addition, with regard to the segmentation pattern, 

adding fillers to the PDMS layers has a twofold effect on the voltage 

and power generation. Precisely, the thickness of each segment should 

be taken into consideration for selecting an appropriate filler. This work 

paves the way for enhancing the performance of flexible WTEGs, which 

ultimately leads to low carbon and energy-efficient electricity 

generation. 

PE072 

5:00pm-5:15pm 

Performance and Structural Load Analysis of Small and Medium 

Wind Turbines Operating with Active Speed Stall Control versus 

Pitch Control 

Arash E. Samani 

Ghent University, Belgium 

 

Abstract: The objective of this paper is to investigate the performance 

of pitch and active speed stall control, and their impact on the 

structural loads of small and medium wind turbines (SMWTs). Large 

wind turbines use blade pitching to limit the power at high wind 

speeds. For SMWTs, the cost and complexity of a blade pitching system 

are not justified, so that passive yaw, stall control, or a furling tail 

mechanism is used instead. However, the choice of a proper control 

concept is not straightforward for SMWTs. In this regard, it is important 

to take into account that the control strategy has a significant impact 

on the structural loads. Reducing the structural loads results in a longer 

lifespan and ensures the safe operation of the wind turbine in stormy 

wind gusts or fierce winds. In this study, a 10-kW wind turbine is 

operated with different control strategies to investigate the 

corresponding loads, both in uniform and turbulent winds. The 

simulation results show that controlling power around the rated value 

is feasible and stable for both control strategies. However, active speed 

stall control increases the bending moments at the blade root, while it 

lightens the tower base moments, in contrast to the pitch control. 

PE096 

5:15pm-5:30pm 

Proposal of a Cloud-Based System for Monitoring the Health of 

Gensets 

Felipe Marques Pires, Lorena León Quiñonez and Leonardo de Souza 

Mendes 

State University of Campinas, Brazil 

 

Abstract: This paper presents a cloud-based system architecture for 

monitoring the health of diesel generator sets (gensets), whose 

purpose is to achieve better management of electricity generation in 
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microgrids by predicting possible failures in the system. In our 

approach, we collect about thirty-eight different electrical and 

mechanical parameters (e.g., current, active and reactive power, oil 

pressure, coolant temperature) from the genset controllers for deeper 

analysis in a big data ecosystem. Moreover, we introduce the genset 

gateway, a component of the system architecture to provide local 

processing, especially in cases of absence of Internet connection, and 

also to simplify the communication between genset controllers with 

heterogeneous network interfaces and the core of the system. 

PE022 

5:30pm-5:45pm 

Artificial Intelligence Metamodeling Approach to Design Smart 

Composite Laminates with Bend-Twist Coupling  

Daniel Restrepo Montoya, Joham Alvarez Montoya, Julián Sierra Pérez 

and Cesar Nieto Londoño  

Universidad Pontificia Bolivariana (UPB), Colombia  

 

Abstract: The bend-twist coupling effect of anisotropic materials such 

as composite laminates can be used to create smart structures capable 

of adapting their shapes to changing operating conditions. This effect 

can be useful in wind energy systems with composite blades for 

improving the rotor operational range as a passive control strategy. 

However, it is difficult to design such structures in order to attain a 

desired angle when bent. This paper proposes a metamodel-based 

methodology to design laminates with bend-twist coupling effect by 

means of genetic algorithms (GA) and artificial neural networks (ANN) 

integrated with a finite element model (FEM) capable of defining the 

stacking sequence that a laminate needs to reach a certain twist angle 

when submitted to bending load. The genetic algorithm uses a 

deterministic tournament for selection, a two-point method for 

crossover and an ANN trained with FEM simulations is used as the 

fitness function for reducing computational time. This strategy could 

ease the design of this type of structures in practical scenarios. 

PE026 

5:45pm-6:00pm 

Improving LSTM Neural Networks for Better Short-Term Wind 

Power Predictions  

Maximilian Du  

Fayetteville-Manlius High School, USA 

 

Abstract: This paper improves wind power prediction via weather 

forecast-contextualized Long Short-Term Memory Neural Network 

(LSTM) models. Initially, only wind power data was fed to a generic 

LSTM, but this model performed poorly, with erratic and naive behavior 

observed on even low-variance data sections. To address this issue, 

weather forecast data was added to better contextualize the power 

data, and LSTM modifications were made to address specific model 

shortcomings. These models were tested through both a Normalized 



 
44 

 

Mean Absolute Error and the Naive Ratio (NR), which is a score 

introduced by this paper to quantify the unwanted presence of naive 

character in trained models. Results showed an increased accuracy with 

the addition of weather forecast data on the modified models, as well 

as a decrease in naive character. Key contributions include making 

improved LSTM variants, usage of weather forecast data, and the 

introduction of a new model performance index. 

PE027 

6:00pm-6:15pm 

Thermoelectric Properties of CaSe and CaTe Calculated by Density 

Functional Theory: An Approach to Overcome the World Energy 

Crisis 

Jaspal Singh, Megha Goyal and Ss Verma 

Mata Sundri University Girls College, India 

 

Abstract: The paper leads to the feasibility of the idea to overcome the 

world energy crisis through the pollution free technology; 

thermoelectricity. Thermoelectricity is the conversion of heat into 

electricity with the advent of thermoelectric materials. Here two 

compounds CaSe and CaTe of CsCl type structure (B2 phase of Calcium 

Chalcogenides) are selected due to their favorable electronic behavior 

and then the theoretical calculations of the thermoelectric properties 

are carried out by the density functional theory (DFT) and Boltzmann 

transport theory calculations based on QUANTUM ESPRESSO and 

BoltzTraP package. The Seebeck Coefficient, Electrical Conductivity, 

Thermal Conductivity and Power Factor dependent on Fermi energy for 

three different temperatures (300K, 600K, and 800K) are calculated for 

the future use of these materials as the energy conversion elements. 

Finally, the suitability and applications are discussed; that how these 

materials can be regarded as the energy conversion elements in the 

high temperature range of 800 K. 

PE066 

6:15pm-6:30pm 

A New Local Searching Approach for Wind Farm Layout 

Optimization Problem 

Arman Pouyaei, Alireza Golgouneh and Behnam Kholghi 

HRST, Inc., Eden Prarie, Minnestota, USA 

 

Abstract: Wind Farm Layout Optimization (WFLO) has been studied 

substantially by various optimization methods in the past years. 

Increasing the efficiency of the wind farm and saving a considerable 

amount of energy is why WFLO is important. In this research, a simple 

and computationally inexpensive optimization method is proposed 

with the objective of maximizing the energy production of a wind farm 

focusing on local search. In this method, for different initiation layouts 

of wind turbines, local search is implemented in a way that considers 

only the circular neighborhood points of a wind turbine considering 

the wake deficit of each turbine. With this method, the flexibility and 
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randomness of wind turbines’ locations is increased. The results 

compared with two benchmark problems, showed great compatibility. 

The deviation of calculated results from maximum power extraction of 

wind farm reaches to 0.36% in the first case and 1.04% in the second 

case. Considering this method for local search of more complex WFLO 

methods, will add simplicity and retain accuracy. 

PE023 

6:30pm-6:45pm 

Robust Control of Double Star PMSG using Artificial Neural 

Network Controller 

Ndeye Seynabou Gning, Nadia Ait Ahmed, Mouhamadou Falilou 

Ndiaye, Mourad Ait Ahmed, Lamine Thiaw and Mohamed Fouad 

Benkhoris 

Universite De Nantes Ireena, France 

 

Abstract: In this paper, we apply artificial neural networks   to control 

double star smooth poles permanent magnet synchronous generator-

PWM rectifiers set connected to standalone DC network.  First, we 

present the model of the machine.  Then a command based on a 

Multi-Layer Perceptron (MLP) neural network is applied to the control 

of the machine. 

Database generating method for neural network based on variations in 

machine parameters is also described in the document. 

The results show the performance of the neural network controller in 

robustness. 

PE104 

6:45pm-7:00pm 

Diesel-Biodiesel Fuel Effect on the Vibration Acceleration Envelope 

Curves of a Riding Two-Wheel Power Tiller 

Seyed Vahid Mirnezami and Seyed Reza Hassan-Beygi 

Iowa State University, USA 

 

Abstract: Application of two-wheel tractors is being increased as the 

main source of power supply for agricultural equipment due to their 

economic benefits. The single-cylinder diesel engine used in these 

tractors and the lack of suspension system are the main cause for the 

generation of high levels of vibrations. In addition, excessive using of 

non-renewable fossil fuels as the fuel of internal combustion engine 

and environmental pollution are the problems of the tractor engine. In 

this study, bio-renewable energy including various blended diesel-

biodiesel fuels was consumed in the engine of a 13-hp power tiller to 

reduce the vibration. To do so, the maximum and minimum vibration 

acceleration envelope curves of the engine were investigated when the 

different percentage of biodiesel was added to the pure diesel fuel. 

Time domain vibration acceleration signals of the power tiller handle 

and trailer seat were measured and stored at four gear ratios, five 

engine rotational speeds as well as five blended fuels (B0, B2, B4, B6, 

B8) and at three directions. Then, the root mean square (RMS) values 
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of vibration acceleration in all speeds, ratios, and directions were 

calculated by means of FFT in different frequencies. After that, the 

minimum and maximum curves were calculated at the trailer seat and 

handle grip positions. According to the results, the vibration 

acceleration of the engine in both positions was high while using pure 

diesel fuel (B0). Moreover, adding 8% Biodiesel to the fuel (B8) reduced 

the vibration acceleration of the engine transferred to the positions. 

Hence, less vibration is transferred to the drivers and they can drive 

more safely while using a diesel-biodiesel blend. 

PE113 

7:00pm-7:15pm 

A New Configuration to Mitigate Load Transients for Fuel Cell Using 

Electric Springs 

Mohamed-Hamza Laraki, Amirabbas Kaymanesh, Ambrish Chandra, 

Kodjo Agbossou and Alben Cardenas, 

École de Technologie Supérieure, Canada 

 

Abstract: Fuel cells are a good choice as an energy source for 

distributed generation and hybrid vehicles applications. One of the 

main problems of this technology is its slow internal electrochemical 

and thermodynamic response, which leads to slow response time to 

electrical load transients. This paper proposes a new configuration as 

well as a novel control strategy to solve fuel-cell slow transient 

response problem using AC electric springs type 1 (ES-1). In addition, 

it will be proven that the same configuration helps to reduce the 

required battery storage capacity. Simulations carried out using 

MATLAB/SIMULINK show the effectiveness of the proposed control 

strategy. 
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Session 6: Clean Energy and Renewable Energy 

Chair: Prof. Wen-Fu Fu, Chinese Academy of Sciences, China 

Venue: Ballroom A-2F 

Time: 4:30pm–7:00pm 

PE103-A 

4:30pm-4:45pm 

Optimal Management of a Stand-alone Wind Energy System with 

Battery Storage 

Tahar Tafticht 

Université du Québec en Abitibi-Témiscamingue (UQAT), Canada 

 

Abstract: The main aim of this work is to develop an energy 

management algorithm that control renewable energy system that 

consists of PMSG wind turbine and battery storage connected via a 

common dc bus. The optimal management of the renewable energy 

power system depends on the mathematical model of system 

components. A mathematical model of various components of the 

system, namely the PMSG wind turbine and power converters are 

proposed. An operational algorithm has been proposed for that 

purpose, where the information about the wind velocity is not required. 

The results show that the power gain obtained by the algorithm can 

clearly increases the energy production and the storage rate from wind 

systems because of the improved control of the tracking of the 

maximum power during changing ambient weather conditions. 

PE088-A 

4:45pm-5:00pm 

Energy Conservation, Efficiency and Management, Sunon Asogli 

Power Experience 

Yaw Acheampong Osei 

Sunon Asogli Power Ghana Limited, Ghana 

 

Abstract—Energy is indispensable for the creation of wealth and 

betterment of social welfare; this means that adequate and reliable 

supply of energy is required to ensure sustainable development.  

The cost-effective application of energy management and energy 

efficiency measures offers both residence and industries with an 

effective means of gaining both economic and social dividend, also 

reducing the negative environmental effects of energy use.  

This study aims to enhance the knowledge of industrial energy 

conservation, efficiency and management strategies in Sunon Asogli 

Power Plant and its residency by investigating the present level of 

energy (and efficiency) management practices.  

Sunon Asogli Power Plant in Tema, Ghana with a herculean task to 

produce 540 megawatts to the National Grid to support Ghana's 

energy output.  

Electricity is one of the major modern energy forms boosting the 

economy of Ghana. It is mainly used by the industrial sector, followed 
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by the residential and commercial sectors. Energy loses as a result of 

inefficient conversion, distribution and use of energy resources are 

huge challenges hence the need for energy conservation.  

The objectives are; To identify some practices that are non-energy 

conservation methods in the plant and in our residence. How to 

improve upon these practices to conserve more energy. To list some 

recommendations to that effect.  

Pumps:  

1.Operate pumping near best efficiency point.  

2.Use booster pumps for small loads requiring higher pressures.  

3.Repair seals and packing to minimize water and steam waste.  

4.Adapt to wide load variation with variable speed drives or sequenced 

control or smaller unit.  

5.Balance the system to minimize flows and reduce pump power 

requirements.  

6.Stop running both pumps, add an auto-start for an online spare or 

add a booster pump in smaller area.  

7.Modify pumping to minimize throttling.  

Motors:  

1.Properly size to the load for optimum efficiency.  

2.Use synchronous motors to improve power factor.  

3.Use energy-efficient motors where economical.  

4.Always check alignments of the motors.  

5.Demand efficiency restoration after motor rewinding.  

6.Balance the three-phase power supply.  

RESIDENCE:  

1.Workers must ensure not to leave their refrigerators open for a long 

time as this causes the compressors to work more it should have if the 

door of the refrigerator had been closed. This would help conserve 

more energy.  

2.Workers must be advised not to put hot food into fridges but must 

be allowed to cool down first. If hot foods are kept in the fridges, they 

turn to make the fridge warm and the compressor has to work more in 

order to lower the temperature hence consuming more power. If cold 

foods are rather kept in the fridges, it would save more energy.  

3.Refrigerators should not be kept too close to the walls to allow more 

air for effective heat exchange of the condenser and also to cool the 

compressors.  

4.Good maintenance culture for air-conditions would help save more 

energy and cost. Faulty A/Cs should be fixed and non-efficient ones 

replaced.  

5.Clean or change filters regularly. A dirty A/C filter would slow down 

air flow and make system work harder to keep the room cool. Clean 

filters allow more air flow which conserves energy and saves cost.  
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6.Doors and windows should not be left opened when A/Cs are on to 

conserve more energy.  

7.Thermostats should always be checked for proper performance.  

Energy can be conserved in a lot of ways. Energy conservation helps to 

eliminate waste due to high energy consumption levels and also to 

reduce cost and increase profits. This study has made us to identify 

some practices that are non-energy conservation methods in the plant 

and in our residence. Also, it has helped to gain more knowledge on 

how to improve upon these practices to conserve more energy. 

PE092 

5:00pm-5:15pm 

Study on the Influence of Fracture Geological Characteristics on the 

Shale Gas Flow 

Qichao Gao, Pingchuan Dong, Chang Liu 

China University of Petroleum (Beijing), China 

 

Abstract: The development of unconventional gas reservoirs has 

become an increasing component of the world natural gas supply. 

Shale gas has become an important new energy, and more and more 

scientists are studying it. Many scientific studies have shown that the 

fractures play a vital role in the development of shale gas reservoir, and 

the precise impacts need additional analysis. This paper aims to check 

the influence of fracture geological characteristics on shale gas flow 

using the numerical simulation method. We established mathematical 

models and geological model of shale gas matrix block and fractures 

respectively. The geological model consists of the shale matrix block 

and fractures. After discretization of the model, we use the finite 

element method to solve the model. In this paper, we tend to analyse 

the influence of geological features such as fracture dip, fracture 

density, and fracture area on shale gas flow. The results showed that 

the gas flow rate performance varies with the fracture geological 

features. Therefore, when we develop shale gas reservoirs, the fracture 

geological characteristics ought to be taken seriously. 

PE028 

5:15pm-5:30pm 

Applicability of Fixed Bed Reactors for Methanation in Electrolysis-

Methanation-Cells  

Carsten Cosse, Stefan Best and Detlef Schulz 

Helmut-Schmidt-University, Germany 

 

Abstract: With the increasing share of fluctuating power generation in 

the electrical grid energy storage systems with large capacities receive 

an increasing interest. Power-to-Gas in particular enables the storage 

of vast quantities of electrical energy over long periods. Especially 

methanation of the produced hydrogen allows an unlimited use of the 

existing infrastructure for natural gas, however, the overall efficiency of 

the process and the initial installation costs still prevent widespread 

application. In this paper a novel concept for a combined electrolysis-
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methanation-cell is presented, which aims at a reduced complexity of 

the system and an increased efficiency by utilising synergies between 

electrolysis and methanation. The requirements for the reactor in the 

electrolysis-methanation-cell are defined and a simulation for a fixed 

bed reactor in an electrolysis-methanation-cell is carried out. It is 

shown that a new type of reactor is needed to fulfil the presented 

requirements, due to the inherent characteristics of fixed bed reactors, 

which are not ideally suited for application in electrolysis-methanation-

cells. 

PE098 

5:30pm-5:45pm 

Assessment of Renewable Energy Technology Financing Models in 

Developing Countries Using Sustainability Metrics 

Desmond Eseoghene IGHRAVWE and Daniel MASHAO  

University of Johannesburg, South Africa 

 

Abstract: Renewable energy technology (RET) project is a capital 

investment; hence, enough fund must be made available to prevent 

either delay or abandoning of the project. It is, therefore, compulsory 

that stakeholders consider all alternatives for RET funding before the 

commencement of any RET project. This article presents a framework 

that improves how RET financing can be analyzed under uncertainty 

conditions. The framework integrates best worst (BW) method and 

extended Technique for Order of Preference by Similarity to Ideal 

Solution (TOPSIS) method; these methods were selected because they 

improve the optimality of a decision-making result. Selected social, 

technical, economic, environmental and policy (STEEP) indicators were 

used to evaluate RET financing models. BW method was used to 

evaluate these indicators importance. The case study is the 

implementation of a solar photovoltaic (PV) micro-grid project in a 

remote community in Nigeria. Based on literature knowledge, three 

RET financing models (debt -P1, private equity -P2, and public funds -

P3) were selected based on their unique attributes to public projects 

success in developing countries. From a STEEP perspective, these 

models were ranked. And from a techno-economic perspective, they 

were ranked. 

PE042 

5:45pm-6:00pm 

A Comparative Study of Engine Performance and Emission 

Characteristics of Biodiesels Produced from the Waste Seeds of 

Papaya and Stone Fruit 

Mohammad Anwar, Mohammad Golam Rasul and Nanjappa Ashwath 

Central Queensland University, Australia 

 

Abstract: This paper investigates the engine performance and emission 

characteristics of the biodiesels synthesized from papaya seed oil 

(PSO), stone fruit kernel oil (SFO) blends using a diesel engine. All 

experiments were carried out at full load condition with different 
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engine speeds ranging from 1200 rpm to 2400 rpm at an interval of 

200 rpm. Diesel (100%) and its four blends such as 10% biodiesel with 

90% diesel (PSO10, SFO10), and 20% biodiesel with 80% diesel (PSO20, 

SFO20) were considered for comparative analysis. Engine performance 

results showed that the SFO biodiesel blends differed marginally (0.6% 

▲Brake Power (BP), 0.3% ▲torque, 3% ▲Brake thermal efficiency (BTE) 

and 2.3% ▼Brake specific fuel consumption (BSFC) from PSO biodiesel 

blends. However, SFO biodiesel blends produced higher exhaust 

emissions than PSO biodiesel blends, in the order of 2.1%▲NOx, 

3%▲PM, 10.1%▲HC, 5.4%▲CO2, and 13.3%▲CO. Both biodiesel 

blends produced considerably reduced emissions of PM (max. 34%), 

HC (max. 33%), and CO (max. 31%) as compared to diesel, while a slight 

in NOx (max. 6.8%) and CO2 (max. 8.7%) was observed. These results 

demonstrate that both SFO and PSO could be effectively used in a 

diesel engine without any modifications. 

PE062 

6:00pm-6:15pm 

Renewable Energy Technologies for Generation Expansion 

Planning: A Fuzzy Modified Similarity-based Approach 

Babatunde O.M., Munda, J.L. and Hamam, Y. 

Tshwane University of Technology, South Africa 

 

Abstract: Due to the preference placed on sustainability of resources 

and the need for reduction in the emissions related to electricity 

generation, various sustainable developmental strategies have been 

proposed. These policies are usually based on social, technical, 

economic, environmental and policy aspects. One of the strategies 

targeted at ensuring sustainability and emission reduction is the 

inclusion of low-emission electricity generation technologies in the 

future power plant mix. This study proposes a hybrid multi-criteria 

decision-making model based on a fuzzy modified similarity-based 

method for the evaluation and ranking of five green energy alternatives 

for generation expansion. In order to implement the proposed model, 

a number of criteria and attributes are defined for implementation. The 

results show that based on the social, technical, economic and 

environmental (STEE) criteria the wind technology is the most suitable 

option while the hydro technology is the least suitable. With regards to 

the techno-economic perspective, the wind technology was also 

identified as the most suitable while the geothermal technology is the 

least suitable option. 

PE074 

6:15pm-6:30pm 

Effect of Natural Additive on Pellets Physical Properties and Energy 

Cost 

Weeranut Intagun 

Silpakorn University, Thailand 
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Abstract: This research aimed to study the effect of natural additives on 

the physical properties and energy costs of bagasse pellets. The raw 

material used for the production of pellets was sugarcane bagasse. Two 

different natural additives were used in this research: tea grounds and 

coffee grounds. Various natural additives content was 1%, 3%, and 5% 

by weight. Biomass pellets were produced using a flat-die pellet mill 

machine. The physical properties pellet was determined following the 

standard method of the Pellet Fuel Institute (PFI) Standard 

Specification. The results showed that the increase of natural additives 

at a 5 % increase in the bulk density of bagasse by 3.65% for tea 

ground, and 4.24% for coffee ground. Moreover, the significant 

increase in the heating value of pellets occurred with the amount of a 

natural additive greater than 3% by 6.69% for tea ground, and 8.02% 

for coffee ground. Furthermore, the physical and thermal properties of 

bagasse pellets with additives as coffee grounds was revealed higher 

values than tea grounds. On the other hand, the addition of tea 

grounds and coffee grounds in bagasse pellets does not affect the 

durability of the pellet. The results indicated that the tea grounds and 

coffee grounds were able to improve bulk density and heating value of 

pellets, but it does not affect the pellet durability. Energy cost analysis, 

the amount of added natural additive at 5% cased the decrease in 

energy costs for the production process of 4.47% for tea ground and 

7.34% for coffee ground. Thus, the optimum amount of natural additive 

to improve bagasse pellets in this research was 5%. From this research, 

the tea grounds and coffee grounds could be a suitable natural additive 

for bagasse pellets in the future. 

PE069 

6:30pm-6:45pm 

Facile Synthesis of Co@TiO2/C Hybrid Catalyst and Its Application 

to Photocatalytic Reduction of CO2 under Visible-Light Irradiation 

Yong Xu, Zi-Cheng Fu, Su Liu and Wen-Fu Fu 

Chinese Academy of Sciences, China 

 

Abstract: Solar-light-driven reduction of CO2 into energy-rich carbon-

based products has attracted wide attention, with specific importance 

attached to the development of highly efficient catalysts and the 

establishing new photocatalytic systems. Herein, we develop a facile 

approach to embed Co nanoparticles to hollow TiO2 nanorods (HTONR) 

to form a hybrid catalyst (Co/HTONR) by one-step calcination of a self-

assembly of cobalt (II) and tetrabutyl titanate. After coating with a 

carbon nanolayer, the photocatalytic activity of the material towards 

CO2-to-CO conversion was boosted, CO generation rate of up to 54,000 

μmol h−1 g−1 was observed in the first hour of reaction. The average 

production rate of 28,500 μmol h−1 g−1 with a selectivity of 78.1% for 

the transformation can be achieved even though the irradiation time 

was prolonged to 3 h. The excellent efficiency was partially attributed 

to the carbon nanolayer improving the electron transmission 



 
53 

 

properties and accordingly enhanced the catalytic activities 

comparison to that of Co@TiO2. Additionally, the introduction of 

hollow TiO2 nanorods increases the local CO2 concentration owing to 

its adsorption. And existence of –OH group on the surface of TiO2 

facilitated the key kinetic step of proton transfer during CO2 

photoreduction, which is further confirmed by an investigation of 

catalytic efficiencies as a function of amount of H2O. 

PE094 

6:45pm-7:00pm 

Optimization of Biogas Plant Operational Efficiencies Using 

Evolutionary Algorithms  

Desmond Eseoghene IGHRAVWE and Daniel MASHAO  

University of Johannesburg, South Africa 

 

Abstract: The growing needs for clean energy will continue to attract 

global attention, especially as it has been recognized as a means of 

managing solid wastes - especially from households and industrial 

sector. We now have different waste-to-energy technologies for small 

and medium-scale plants. But sparse information exists on how to 

optimize these plants operational efficiencies, especially boilers and 

reformers. Hence, this article considers the optimization of these 

efficiencies to optimal electricity generation. This objective is achieved 

using a nonlinear programming approach. The proposed model utility 

was tested using a case study of six locations in Southwest Nigeria. A 

comparison of Genetic algorithm (GA) and Differential Evolution (DE) 

algorithm are presented as solution methods for the model.  In terms 

of the total electricity generated, there is no significant difference 

between these algorithms results. The total electricity generated is 

10MW, while the average boilers and reformers efficiencies are 0.9 and 

0.8, respectively. To be strategic with a waste-to-energy operation, this 

article recommends that optimal parametric settings for a plant's 

operational efficiencies should be combined with experts' opinions. 
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Poster Session  

 

PE1010 Operator-Based Robust Nonlinear Forced Vibration Control of a 

Flexible Plate 

Guang Jin and Mingcong Deng 

Tokyo University of Agriculture and Technology, Japan 

 

Abstract: In this paper, a robust nonlinear forced vibration control 

design using an operator based robust right coprime factorization 

approach is considered for a forced vibration control on a flexible plate 

with piezoelectric actuators. With considering the effect of hysteresis 

nonlinearity from the piezoelectric actuators, operator-based 

controllers are designed to guarantee the stability of the nonlinear 

forced vibration control system. Simultaneously, for controlling the 

vibration of the flexible plate and ensuring the desired vibration control 

performance, the operator-based disturbance compensation method is 

considered. Finally, the effectiveness of the proposed nonlinear control 

system is confirmed by simulation results. 

PE013-A The Effective and Reliable Operation of Flexible Transmission             

and Distribution System 

Pardeep Kumar 

Aicte, India 

 

Abstract: This paper summarizes the concept of effective and Reliable 

operation of flexible Transmission and Distribution system. The main 

objectives are to maintain effective control network which offer 

optimum control function switching during transmission and 

distribution of power between mode transition from grid connected 

and islanded modes which maximize the disturbance rejection 

performance. In particular internal model control-based voltage 

controller and a power flow controller is proposed to reject the 

disturbance and improve the performance within the transmission and 

distribution system. These operational control actions are dynamic in 

nature as they depend on the load generation profile, demand-side 

management control and overall network optimization controllers. To 

achieve this vision, the distributed generation interface should offer 

high flexibility and robustness operating in both grid-connected and 

islanded modes. Smooth transfer between these modes robustness 

against islanding detection delays. The impact of electronic control and 

effectiveness of the proposed control scheme is evaluated via 

simulation results for different operating Scenario. 
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PE038 A Behavior Analysis of Permanent Magnet Synchronous Generator – 

Vienna Rectifier Set for Marine Current Energy Conversion 

Mohamed Amine Bettouche, Jean-Claude Le Claire, Kaci Ghedamsi, 

Djamal Aouzellag, Mourad Aït-Ahmed and Mohamed Fouad Benkhoris 

Universite De Nantes Ireena, France 

 

Abstract: This article is dedicated to the study of an innovative 

architecture for the conversion of renewable marine energy into 

electrical energy. It consists of a Permanent Magnet Synchronous 

Generator (PMSG) combined with a three-phase Vienna rectifier. This 

last converter is not reversible but has the advantage of minimizing the 

number of active switches. This improves the operational reliability of 

the chain, which is necessary in the context of marine energy 

exploitation where access to the installations is not easy. The study 

focuses on the behavior analysis of electrical chain conversion, and the 

study of phase and neutral current according to the conduction’s 

states of the switches of the Vienna rectifier is being investigated. 

Despite the high non-linearity of this architecture, this control is made 

possible through to the dynamic performance and control of the 

maximum switching frequency of the self-oscillating controller called 

the Phase-Shift Self-Oscillating Current Controller (PSSOCC). 

PE043 Combustion Characteristics of an Agricultural Diesel Engine Fuelled 

with Papaya and Stone Fruit Biodiesel: A Comparison 

Mohammad Anwar, Mohammad Golam Rasul and Nanjappa Ashwath 

Central Queensland University, Australia 

 

Abstract: A comparative study of the combustion characteristics of an 

agricultural diesel engine fuelled with papaya seed oil (PSO) biodiesel 

and stone fruit kernel oil (SFO) biodiesel along with diesel was 

performed. A 3.3 L heavy duty tractor diesel engine with four-cylinder 

4-stroke, EURO II standard was used for the comparison. Two binary 

blends of each of the biodiesels were prepared with 10% and 20% by 

volume, with the remaining volume made up of petro diesel. All fuel 

samples were tested at 1400 rpm (rated torque) and 2400 rpm (near 

rated power output) at full engine load condition. The experimental 

investigations were conducted to evaluate the effects of binary blends 

on engine combustion characteristics such as in-cylinder pressure, heat 

release rate, ignition delay, mass fraction burned, and ignition duration. 

The results show that all PSO biodiesel blends had higher in-cylinder 

pressure; for instance, PSO20 had 2.4% and 1.4% higher peak pressure 

compared to diesel and SFO20. Heat release rate (HRR) values of both 

PSO and SFO biodiesel blends were found lower than diesel due to 

shorter ignition delay and lower calorific values of the biodiesel. The 

maximum HRRs at 2400 rpm of PSO10, PSO20, SFO10, and SFO20 were 

found to be 4.1%, 5.4%, 11.1%, and 11.8% lower than that of diesel. 
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PSO and SFO blends were found to have lower ignition delay period 

compared with the diesel. Again, both biodiesel blends show faster 

combustion than diesel. However, SFO20 showed 7.1% and 6.5% slower 

than PSO20 at 1400 rpm and 2400 rpm respectively. Overall, PSO 

blends performed better than SFO blends in all combustions. 

PE078 A Novel Optimal Modulation Strategy for Modular Multilevel Converter 

Based HVDC Systems 

Saroj Khanal and Vahid Disfani 

University of Tennessee at Chattanooga, USA 

 

Abstract: Unlike conventional converters, modular multilevel converter 

(MMC) has a higher switching frequency – which has direct implication 

on important parameters like converter loss and reliability – mainly due 

to increased number of switching components. However, conventional 

switching techniques, where submodule sorting is just based on 

capacitor voltage balancing, are not able to achieve switching 

frequency reduction objective. A novel modulation algorithm for 

modular multilevel converters (MMCs) is proposed in this paper to 

reduce the switching frequency of MMC operation by defining a 

constrained multi objective optimization model. The optimized 

switching algorithm incorporates all control objectives required for the 

proper operation of MMC and adds new constraints to limit the 

number of submodule switching events at each time step. Variation of 

severity of the constraints leads to a desired level of controllability in 

MMC switching algorithm to trade-off between capacitor voltage 

regulation and switching frequency reduction. Finally, performance of 

the proposed algorithm is validated against a seven-level back-to-back 

MMC-HVDC system under various operating conditions. 

PE091 Development of a Techno-economic Framework for Renewable Energy 

Project Financing  

Desmond Eseoghene IGHRAVWE and Daniel MASHAO  

University of Johannesburg, South Africa 

 

Abstract: Till date, several efforts have been dedicated to renewable 

energy (RE) technology selection, but this technology financing has 

been given limited attention, especially in Africa. This problem has 

resulted in several RE projects failure in Africa. This study, therefore, 

presents a techno-economic framework for renewable energy 

technology financing. The framework uses SWARA (Step-wise weight 

assessment ratio analysis) method to determine criteria importance 

and VIKOR (Vlse Kriterijumska Optimizacija Kompromisno Resenje) 

method to rank Public Private Partnership (PPP) models for RE 

technology financing. Using a solar photovoltaic microgrid system as a 

RE technology, the framework applicability was tested. Four technical 
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and four economic criteria were used to rank debt (A1), private equity 

(A2), and public funds (A3) as potential alternatives for the RE 

technology financing. Based on experts' judgments, the proposed 

framework ranked these alternatives as A1>A3>A2. When these results 

were compared with a SWARA-TOPSIS (Technique for Order of 

Preference by Similarity to Ideal Solution) method, A1 was the best 

model for the RE technology. 
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One-day Tour 
                        

 

 

 

 

 

8:00am Gather at Ramada Plaza Toronto Hotel and departure 

10:00am Niagara Falls 

One of the Seven Natural Wonders of the World is just an hour-and-a-half 

drive from Toronto! Niagara Falls is the collective name for three waterfalls 

that straddle the international border between Canada and the United 

States; more specifically, between the province of Ontario and the state of 

New York. They form the southern end of the Niagara Gorge.  

12:00pm Lunch (Lunch is not included in the fee, please arrange it as you like) 

1:00pm Skylon Tower (Tickets included) 

Skylon Tower is an Observation Tower, dining facility, tourist attraction and 

a legendary landmark in Niagara Falls, Canada. It is one of the most iconic 

Niagara Falls attractions, soaring 775 feet above the Niagara gorge and 

overlooking both the Canadian and American Falls.  

3:00pm Niagara-on-the-Lake (Boat tickets excluded) 

Often called the loveliest town in Ontario, with a long and distinguished 

history.  

4:00pm  Inniskillin Winery 

Canadian ice wine is a kind of sweet wine which is globally famous, and 

Inniskillin Wine is the most famous brand of it. 

5:00pm Back to Ramada Plaza Toronto Hotel 

Note: 1. The itinerary is only for reference; it may vary, based on the size of group.  

2. Extra of 100 USD for registration; onsite registration is not acceptable. 
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Tonny Mutyaba 
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