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Wel come Message from C

Dr. Hossam A.Gabbar (UOIT),

Founder and General Chair of IEEE SEGE

It is our great pleasure to invite you to join our international conference on Smart Energy Grid
Engineering (SEGE), whicis sponsored by IEEE. This event will provide unique opportunity to
have fruitful discussions about smart energy grid infrastructures, technologies, engineering
design methods, and best practices that address industrial challenges. The event includes large
number of speakers and quality papers that cover energy generation, transmission and
distribution irfrastructures, energy storage, transportateactrification, information and
communications, and security. We look forward to welcoming you at UOIT rion@anada.

The SEGE conference aims at providing an opportunity to discuss various engineering
challenges of smart energy grid design and operation by focusing on advanced methods and
practices for designing different components and their integratidhirwthe grid. It also
provides a forum for researchers from academia and professionals from industry, as well as
government regulators to tackle these challenges, and discuss and exchange knowledge and best
practices about design and implementation of iS&aergy Grids.

| truly hope yodl enjoy the conference and get what you expect from the conference.

Yo sserr YA
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Oral Presentations

Time a maximum of20 minutesin total, including speaking time and discussion. Please
make sure your presentation is well timed. Please keep in mind that the program is full and
that the speaker after you would like their allocated time available to them.

You can use CD or USB flash dei (memory stick), make sure you scanned viruses in your
own computer. Each speaker is required to meet her / his session chair in the corresponding
session rooms 10 minutes before the session starts and copy the slide file (PPT or PDF) to
the computer.

It is suggested that you email a copy of your presentation to your personal in box as a
backup. I f for some reason the files canoét
to download them to the computer from your email.

Please note that each siem room will be equipped with a LCD projector, screen, point
device, microphone, and a laptop with general presentation software such as Microsoft
Power Point and Adobe Reader. Please make sure that your files are compatible and
readable with our operath system by using commonly used fronts and symbols. If you plan

to use your own computer, please try the connection and make sure it works before your
presentation.

Movies: If your Power Point files contain movies please make sure that they are well
formated and connected to the main files.

Poster Presentations

Maximum poster size is 36 inches wide by 48 inches high (3ft.x4ft.)

Posters are required to be condensed and attractive. The characters should be large enough
so that they are visible from 1 metgrart.

Please note that during your poster session, the author should stay by your poster paper to
explain and discuss your paper with visiting delegates.

Dress code

Please wear formal clothes or national characteristics of clothing



Keynote Speakers

Hnrik Lund, M.Sc.Eng., Ph.D., Dr.Techn. Professor in Energy Planning at Aalborg
University, Denmark

Editor-in-Chief of Elsevier International Journal ENERGY
Author of the book: Renewable Energy Systems
Architect behind the Advanced Energy Systems AnalMsidel EnergyPLAN

On the Thomson Reuters list of the most highly cited researches in the world

Former head of department and head of several European and Danish research projects including
the 4DH (Strategic Research Centre for 4th Generation Districtingedaechnologies and
Systems) financed by the Danish Council for Strategic Research involving 32 university and
industrial partners in Denmark, Sweden, Croatia and China.-2012. www.4DH.dk, the
Strategic Research Project CEESA (Coherent Energy andoBmental System Analysis,
20072011) www.CEESA.dk and the EU 6th framework program DESIRE (Dissemination
Strategy on Electricity Balancing for Large Scale Integration of Renewable Energyj2@005
www.projectdesire.org

Dr. Hossam A. Gabbar, University of Ontario Institute of Technology (UOIT), Canada

Dr. Hossam AGabbaris Professor in the Faculty of Energy Systems and Nuclear Science, and
cross appointed in the Faculty of Engineering and Applied Science, University of Ontario
Institute of Technology (UOIT). He obtained his Ph.D. degree (Process Safety) from Okayama
University (Japan), while his undergrad degree (B.Sc., with First Class of Honor) is in the area of
automatic control from Alexandria University, Egypt. He is specialized in smart energy grid and
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safety and control engineering where he developed solutionésgy process control in large
scale national and international research and industrial projects in Japan, UAE, Kuwait, Qatar,
Egypt, and Canada. Since 2004, he was Associate Professor in the Division of Industrial
Innovation Sciences at Okayama Universitapan. And from 2001, he joined Tokyo Institute of
Technology and Japan Chemical Innovative Institute (JCII), where he participated in national
projects related to green energy supply and production chains, and sustainable plastic production
chain with recycling. He developed advanced safety and control systems for energy
infrastructures, oil & gas, and production facilities. Recently, he initiated research work on
plasma simulation and experimentation for clean energy and industrial applications,ssuch a
wasteto-energy and gasification process industry. He proposed innovative solutions -on risk
based energy conservation, building micro energy grids, and regional planning of hybrid
Directionsation infrastructures. During the last three years, Dr. Gatibasted $3M fund from
national and international funding agencies such as OCE, NSERC, QNRF, and other industrial
funds. He is the founder of IEEE SMC Chaptétiroshima Section, the founder and chair of the
technical committee on Intelligent Green Pradt Systems (IGPSPMC-IEEE, and Editoiin-

chief of International Journal of Process Systems Engineering (IJPSE), founding president of
RAMSP Society, founding general chair of IEEE International Conference on Smart Energy
Grid Engineering, and foundinghair of the Symposium on Plasma and Nuclear Systems
(SPANS). Dr. Gabbar is the author of more than 210 publications, including books, book
chapters, patent, and papers, and invited speaker in national and international Universities and
scientific events athconferences.

Dr. Jianhui Wang, Argonne National Laboratory, USA

Biography: Dr. Jianhui Wang is the Section Manager for Advanced Power Grid Modeling at
Argonne National Laboratory. He is the Secretary of the IEEE Power & Energy Society (PES)
Power Systm Operations Committee. He has authore@fgthored more than 150 journal and
conference publications. He is an editor of Journal of Energy Engineering and Applied Energy.
He received the IEEE Chicago Section 2012 Outstanding Young Engineer Award and is an
Affiliate Professor at Auburn University and an Adjunct Professor at University of Notre Dame.
He has also held visiting positions in Europe, Australia and Hong Kong including a VELUX
Visiting Professorship at the Technical University of Denmark (DTU).Wang is the Editer
in-Chief of the IEEE Transactions on Smart Grid and an IEEE PES Distinguished Lecturer. He is
the recipient of the IEEE PES Power System Operation Committee Prize Paper Award in 2015.



Dr. Maurizio Repetto, Dipartimento di Energia, Politecnico di Torino, Italy

Maurizio Repetto (Genova, 1960) received his Master and Ph. D. degrees in Electrical
Engineering from the University of Genova. He was assistant Professor at the University of
Genova since 1990 to 1992 when he became AssociafesBor of Principle of Electrical
Engineering at the Politecnico di Torino. Since year 2000 he is full professor of Principle of
Electrical Engineering at the Energy Department of the Politecnico di Torino. He is Honorary
Professor at School of Informatiolechnology and Electrical Engineering, The University of
Queensland, Australia. Since 2015 he has been elected in the Steering Committee of the
European Technology Platform on Renewable Heating and Cooling. His research and consulting
activity is focusedon the numerical analysis of electromagnetic fields and on the optimisation
applied to the design of industrial devices and of complex energy systems. He is author of 166
publications and of five patents. Bibliometrics, listed in the major research segat&copus),
attribute more than 1200 citations putting him in the fourth upper quartile of the specific
disciplinary sector in Italy. He has been deputy Head of the Department fror2Q00,/now he

is the Coordinator of the Electrical Engineering curen at the Politecnico di Torino.

Dr. Toshihisa Funabashi, Institute of Materials and Systems for Sustainability
(IMaSS), Nagoya University, Japan

ToshihisaFunabashreceived the B.S. degree in electrical engineering from Nagoya University,
Aichi, Japa, in 1975. He received the Doctor degree in electrical engineering from Doshisha
University, Kyoto, Japan, in 2000. In 1975, he joined Meidensha Corporation, Tokyo, Japan,
where he had been engaged in research on power system analysis and also dggtnieuid¢ion
applications in power systems. Since April 2014, he is a professor of Nagoya University, Aichi,
Japan. His current interest are operation and control of power systems with renewable energy
sources, output power forecast of photovoltaic and \wimder generations, and generation and
transmission lines planning considering large integration of renewable energy sources and power
electricity markets. He has published over 100 journal papers and over 150 international
conference papers in these techhareas. Prof. Funabashi is a Chartered Engineer in the U.K, a
member of IET, a senior member of IEEE and a member of IEE Japan.
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Tanay Sidki Uyar, B.Sc. EE, M.Sc. NE, PhD ME, Professor in Renewable Energy at
Marmara University, Istanbul, Turkey

CV Prof. Tanay Sidki Uyar
¢ankereée/ TURKEY, August 19,1953
Robert Academy Istanbul Turkey 196871

Bojazi - University Faculty of Engineering, D
Turkey 19711976

Bojazi - Uni ver sity Fac wnéeting Depdrimdnt IgtanioueTerkey n g, N
1976 1980

PhD: Yéldeéez Technical University Mechanical E
Senior Research Scientist, TUBITAK Marmara Scientific and Industrial Research Institute of
Energy Systems Research Depaent , Gebze Kocaeli Turkey December 1984y
1992,September 1993=bruary 1994

Assistant Prof.Dr. Kocaeli University, Faculty of Technical Engineering, Department of

El ectrical Engineering, Kzmit Kocaeli Turkey
Associate Prof. Dr. Marmara University kdty of Engineering,Department of Mechanical
Engineering, 2000

Prof., Marmara University Faculty of Engineering, Department of Mechanical Engineering,
Istanbul Turkey, Head Energy Section, 2009

Visiting Professor of Mechanical Engineering, CERL, UOITh&sga, ON, Canada, 2002016
Membership of Professional Organizations

Vice President, WWEA (World Wind Energy Association)

Vice President, EUROSOLAR (European Association for Renewable Energies)

Vice President, WBA (World Bioenergy Association)

Member, @mmittee of Chairpersons, WCRE (World Council Renewable Energy )
Ambassador,Global Campaign on 100 % Renewable Energy

President, EUROSOLAR Turkey ( Renewable Energy Association of Turkey)

Presi dent (BioBnkryy@s&sacRtion of Turkey)

Board Member , INES (International Network of Engineers and Scientists)

Member, INFORSE (The International Network for Sustainable Energy) EUROPE,
Chairman, (BSNN) Black Sea NGO Network

President, KADOS (Kadikoyu Friends of Science, Culture and Art Association)

Coordinator, TURCEP (Environmental NGOs Platform of Turkey)

Coordinator, TEP(Clean Energy Platform of Turkey)

Founding Member , TUREB(Turkish Wind Energy Association)

Founding Member, GUNDER (Solar Energy Society of Turkey)
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Steven E. Collier, Director, Smart Grid Strategies, Milsoft Utility Solutions

Steve Collier is Director, Smart Grid Strate
resident\ expert and industry thought leader, who as a nationally recognized thought leader
writes, speaks and consults on issues, technologies and applications for a modern intelligent grid.
Beginning at Houston Lighting & Power in the early 1970s, &g Wworked as a professional,
executive or consultant with energy, telecommunications and technology companies in the US
and abroad. Steve has BS and MS degrees in electrical engineering from the University of
Houston and Purdue University, respectivelylli€ois an IEEE Technical Expert on new and
emerging energy, telecom and information technologies and their applications for a modern,
intelligent grid. Connect with Steve on LinkedIn: linkedin.com/in/stevenecollier. Follow Steve

on Twitter as @smartgridam and his blog at smartgridman.com

Maher A. Azzouz, University of Windsor, Windsor, ON, Canada

Maher A. Azzouz received the B.Sc. and M.Sc. degrees (with honor) in electrical power
engineering from Cairo University, Giza, Egypt, in 2008 and 2011, regpkyc and the Ph.D.

degree in electrical and computer engineering from the University of Waterloo, Waterloo, ON,
Canada, in 2015. He was a Postdoctoral Fellow with the Power and Energy System Group at the
University of Waterloo, Waterloo, ON, Canada. idecurrently an Assistant Professor with the
Department of Electrical and Computer Engineering, University of Windsor, Windsor, ON,
Canada. His research interests include power system operation and management, control of
power electronic converters, digtnted and renewable energy sources, and protection of smart
distribution systems.
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Session 1:Transmission and Distribution, Smart Infrastructures

Paper ID Authors Title
Lauren M. Qaisieh, Hazem W Transient OverVoltage Protection i
SEGE20161007 Marar Distributed Generators Systems
SEGE20161023 | Dagmawi Mulugeta Degefl Power aII_o cation among soeszonomic
Wei sectors with overlapping demands dur
eijun He .
power shortage: A bankruptcy approach
SEGEZ20161025 | Thanchanok Teeraratkul Daniel| Condensed Representation and Individ
O'Neill, Sanjay Lall Prediction of Consumer Demand
Digital simulation of 72 pulse GTO Basg¢
SEGE201€2044 Subhasis Bandopadhyay STATCOM for reduced harmonic injectig
to grid
Suyash A Sahasrabhojang .
SEGE20182054 | Jaydeep S. Sathe, Tomisl 2 Comparison  of
. . Approaches to Integrate Distributed Ene
Bujanovic, Prasanta K. Ghos . :
A Resources and the Penetration Over Tim
William H. Maxwell
SEGE2016071 Tomislav Bujanovic andPrasantg Developing Sensor and Measuremert

Ghosh

Shaped Professional Power Engineel

Course

Session 2information Systems and Communications

Paper ID Authors Title
SEGE20161011 Mahsa Tavasoli, Mohammad Optimal Placement of Data Aggregators i
Hossein Yaghmaee, Amir Hossel Smart Grid on Hybrid Wireless and Wirec
Mohajerzadeh Communication
SEGE?20161016 Zh|cheng X|e., KL.m Yu., Shu_ Su, Fault Diagnosis Method of Transformer
Zhengtian Li, Xiangning Lin, Based on Cloud Theory and Entropieight
Weihong Xiong
- SDN based Dynamic and Autonomous
SEGE201&2027 Ga(\)]Iiglnlr_]b;uL? nghglggig\?vl;;;uo Bandwidth AIIocatior_l as ACS_I Services 0
' IEC61850 Communications in Smart Gri
SEGE20162057 | Abdulfattah Noorwali, Raveendrg Modeling and Delay Analysis of Wide Are
Rao, andAbdallah Shami Network in Smart Grid Communications
SEGE2016&073 | Tomislav Bujanovic and Prasant{ Adaptive algorithm for microprocessor bas
Ghosh distance relays in Smart Grid
Shamria Sabatinalatif, A.K.M. On-line Partial Discharge Measurement
SEGE20161003 | Baki within the VHF Range for Smart Energy

Grid Monitoring

Session 3:Transmission and Distribu

tion, Smart Infrastructures

Paper ID Authors Title
DC Voltage Control for Multterminal
SEGE20162093 | Mohamed Abdelwahed and Eha HVDC Networks During Permanent
El-Saadany
Converter Outage
SEGE20162109 | Mohammad Hossein Yaghmaee Personalized Pricing: A new Approach fg
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Mikhak Samadi Kouhi, Alberto

Dynamic Pricing in the Smart Grid

Leon Garcia
SEGE20162110 HossamA. Gabbar and Khairy Smart D'S.t”bUt'on Sy;tem VOIt/VAR
Control Using the Intelligence of Smart
Sayed
Transformer
SEGE201682116 Monsef Tahir, Mohammed E. | A Review of Volt/Var Control Techniqueg
Nassar, Ramadan-Shatshat, and in Passive and Active Power Distributior
M. M. A. Salama Networks
SEGE201&2123 | Ivan Popov, Alexander Krylatov Transmission Cos$Sharing in Mult
and Victor Zakharov Supplier Power Grid
Session 4:Micro Energy Grids
Paper ID Authors Title
. . . . Development And Characterization Of
SEGE20162087 Touhamlghalt_ac_)w,. Ben Atiallah Organic Solar Cells Schottky Based
Ali, Laribi sliman
Polymers
SEGE201&2092 Mohamed Abdelwahed, Hatem Power__Shanng Control and Wmd_ Powe
Sindi and Ehab ESaadany Curtailing for Offshore Mglttgrmlnal
VSC-HVDC Transmission
SEGE20162098 Hossar_n Gabbar, Mohamed El Supervisory Controller for Power
Hendawi, Gaber EBaady and El Management of AC/DC Microgrid
Nobi Ibrahim g g
Optimization andsimulation of Smart Grid
SEGE2016100 | Harpreet Sharma and Gagandeg¢ Distributed Generation: A Case study o
Kaur . .
University Campus
SEGE20162105 Aboelsood Zidan, Hossam A. Optimal scheduling of energy hubs in
Gabbar interconnected multi energy systems
Resilient Interconnected Microgrids (IMG
SEGE20162111 | Ahmed M. Othman anHossam A.

with Energy Storage as Integrated with

Gabder Local Distribution Networks for Railway
Infrastructures
Session5: Micro Energy Grids
Paper ID Authors Title
Badgir(Wind Catcher) an Example of
SEGE20161001 Khosro Movahed Traditional Sustainable Architecture for
Clean Energy
The Effects of Various Types and Layou
SEGE20161002 Husham M. Ahmed Mohammed of Wick Materials on the Thermal
Performance of Conventional Solar Stills
SEGE20161015 Carlos Henggeler Antunes, Ana _ An energy management system for
Soares, Alvaro Gomes residential demand response based on m
objective optimization
Nadia Maii, Vincent Mazauric, | Time reconciliation and space agregation
SEGE201€2050 Edi Assoumou, Vincent Krakowsk shed light on the plausibility of longterm
and Xiang Li low carbon pathways for power system
Volodymyr Bilyi and Dieter Synchronous Reluctance Machine with
SEGE201€2066 Gerling IntegerSlot DoubleLayer Concentrated
Winding for Wind Energy Applications
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Session 6:Hydrogen Energy & Fuel Systems

Paper ID Authors Title
. Economic and Environmental Impact of
SEGE20161018 Sean B, mﬁz& Ilzs\r/]\;lzl rvan Lane Using Hydrogen Enriched Natural Gas a
RenewabléNatural Gas for Residential
Heating
SEGE20161020 Ushnik Mukherjee, Sean Walker Powerto-gas to meet Transportation
Azadeh Maroufmashat, Michael| Demand while Providing Ancillary Service
Fowler, Ali Elkame to the Electrical Grid
- Combustion Characteristics of Torrefieq
SEGE20162030 HanzadeHaykl_rl Acma, Serdar Biomass Materials to Generate Power
Yaman, Sadriye Kucukbayrak
Abdullah Al-Subaie, Azadeh Decarbonizing Transportation thugh the
SEGE201€2034 Maroufmashat, Sean Walker, use of Poweto-Gas for Oil Refining
Michael Fowler, Ali Elkamel Operations
A Power Plant with Storage but without
SEGE201€2045 H. Richter Fuel or Exhausts for Smoothing 'Green
Electricity
Session7: Micro Energy Grids
SEGE201&2075 | Silvano Chiaradonna, Felicita Di A stochastic modelling framework to
Giandomenico, Giulio Masetti analyze smart grids control strategies
Yahya Koraz and Hossam A. Hierarchical Safety Control for Micro
SEGE201€2081 Gabbar Energy Grids using adaptive netftezy
decision making method
SEGE201&2091 | Hatem Sindi, Amr A. Hamad and Realization of Market Clearance
Ehab EiSaadany Alternatives in AC/DC Hybrid Microgrids
SEGE20162126 Youssef Hamdaoui, Abdelilah Smart Islanding in Smart Grids
Maach
SEGE20162131 Paolo Lazzeronand Maurizio Integration of Different Energy Vectors in
Repetto Polygeneration Systems

Session8: Hydrogen Energy & Fuel Systems

SEGE20162060

Chunlan Li, Linsong Cheng and
Hao Gu

A mathematical model for estimating oil
drainage rate in SAGD processnsidering
wellbore/formation coupling effect

SEGE201&2070

Azadeh Maroufmashat, Ushnik
Mukherjee, Jonathan Ranisau,
Mohammed Barbouti, Aaron

Trainor, Hadi EIShayeb,

NidhiJuthani, Michael Fowler

Optimization of Renewable Powered
Hydrogen Micregrid; taking in to account
Economic Criteria

SEGE20162085

Mehaboob Basha, S. M. Shaahi
and Luai AltHems

Economic Analysis of Retrofitting Existing
Gas Turbine Power Plants with Co
Generation Facility

SEGE20162090
A

R. S. EfEmam, |. Khamis, I.
Dincer

Economic Assessment of the -Ql
Thermochemical Cycle Coupled with
SCWR for Large Scale Hydrogen
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Production

SEGE20162118

Younghun Kim, Aanchal Goyal,
Tarun Kumar

Predictive Modeling of Dissolved Gas
Concentration in Oilmmersed Substation
Transformers

Session9: Transmission and Distribution, Smart Infrastructures

SEGE20162086

Julio ChinchillaGuarin, J. Rosero

Impact of Including Dynamic Line Rating
Model on Colombian Power System

SEGE201&2124

Sajid Hussain, Ali Al Alili

Day Ahead HourlyForecast of Solar
Irradiance for Abu Dhabi, UAE

SEGE20162129

Oghenovo Okpako, Hail8elassie
Rajamani, Prashant Pillai, Ugonn

Evaluation of Community Virtual Power
Plant under Various Pricing Schemes

Anuebunwa, K. Shanti Swarup

Session D: Information Systems and Communications

SEGE201&2072 Benjamin Lipton and Sumita Formalizing AnonymityDelay Tradeoffs in
Mishra Smart Grid Networks
SEGE20162121 Yawgeng A. Chau Smar'g Grid (_:ooperative Communication
using Switched Relays with Power
Allocation
SEGE201&2130 Sajjad Hussain Shah and llyas

Yaqoob

A Survey: Internet of Things (IOT)
Technologies, Applications and Challeng

Sessionll: Transportation Electrification

Paper ID Authors Title
SEGE20161008 Anand R. and M. Mahesh Analysisof Elevator Drives Energy
Consumptionsvith Permanent Magnet
Machines
SEGE20162051 Zhilei Yao and Jing Xu An Improved Integried Boost Fuloridge
Converter
SEGE20162052 | Dmytro Bilyi and Dieter Gerling | Modeling and Simulation of Vehicle Powg
Network in Simulink/ MATLAB
SEGE20162082 Saadmaan Rahman Perfor mance AGPECSs
With Different Switching Schemes
SEGE20182128 Omar Saidi, Hammou Djadi, Krimj  Application of the Extended KALMAN

Yazid and Mohamed Menaa

Filter to the Parametts Estimation irthe
Vector Control of the BDFIG

Sessionl2: Information Systems and Communications

Paper ID Authors Title
SEGE201&078 | Tao Hu, Minghui Zheng , Jianjun| Intelligent photovoltaic monitoring based
A Tan, Li Zhu, and Wang Miao

solarirradiance big data and wireless sen
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networks

SEGE2016079 | YiJin-giao, Tan Jiafjun, Huang Design of miniature photovoltaic power
A Yong, Sun Xiarbo generation system based on ZigBee netw
technology

SEGE20162080 | Xianbo Sun, Yong Huanganjun Design and realization of photovoltaic

A Tan, Jinggiao Yi, Zhu Li modules monitoring system based on
wireless sensor network

Mahmoud Elmesalawy, Haitham  Advanced Metering Infrastructure Using

SEGE201€2095 Esmat, Ibrahim Ibrahim and D2D Communications Underlaying LT

Hossam Gabbar Cellular Networks

SEGE20162113 Emrah Irmak, Ahmet H. Ertas | A Review of Robust Image Enhancemer

Algorithms and Their Applications

Session B: Energy Storage

Paper ID Authors Title
SEGE20162029 Johannes Betz, Thomas Scholz Evaluation of _the Po_tenngl of Integrating
: Battery Electric Vehicles into the Energy,
Markus Lienkamp :
Structure of a Commercial Company
SEGE20162058 Hanane Dagdougui, Nicolas Mary Power Management Strategy for Sizing
ArthaudBeraudSudreau and Loui§ Battery System for Peak Load Limiting in
Dessaint University Campus
Kalloum Slimane, Djaafri Study of starup of a continuous digester
Mohammed, Khelafi Mostafa, for biogas production
SEGE20162084 Tahri Ahmed, Kaidi Kamel, Salen
Fethya, TouzAbdelkader
Khairy Sayed, Hossam Gabbar, A New Circuit Topology for Battery
SEGE201&2096 Katsumi Nishida and Mutsuo Charger from 200V DC Source to 12V fg
Nakaoka Hybrid Automotive Applicdions
SEGE20162033 Naser Khodabakhstiiavinani and | Smart Power System Management baseg

Hossein. A. Abyaneh

Operational sutsystems of Energy Secto
in Crisis

Session ¥: Thermal Energy SystemsSafety and Security of Smart

Energy Grids
Paper ID Authors Title
. Optimization of FC Units in Radial
SEGE20162089 Hamid Hassanzadeh Fard and Distribution Systems Considering Heatin

Alireza Jalilian

Loads Using GA Algorithm

Yu Li, Yacine Rezgui, Hanxing

Dynamic Simulation of Hedtosses in a

SEGE20161005 Zhu District Heating System: a Case Study i
Wales
Thomas Braun, Johannes Biinell Innovative Flexible Heating System by th
SEGE20162064 | Markus Michl, Lukas Schaller, Ra Use of Additive Plasma Coating

Bdm and Jég Franke

Technology
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Johannes Biiner, Thomas Braun  Potential analysis of the use of electric
SEGE206-2065 | Michael Gaus, Markus Michl, Jdg storage heaters for demand side
Franke management applications

Shanghua Zhang, Qiang Li, Jun A Security Mechanism for Softwaidefined
SEGE20162036 Wu , Jianhua Li, and Gaolei Li Networking based Communications in
Vehicle-to-Grid

Sarmad Hanif, Tobias Massier,| Evaluating Demand Response Strategies
SEGE20162046 | Thomas Hamacher, Thomas Reir]  the presence of Renewable Energies: 4
Distribution Grid Perspective

Zongshuai Jin, Hengxu Zhang | Noise Characteristics and Fast Filtering
SEGE20162119 Synchronized Frequency Measurement
Low Voltage Grid
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Daily Schedule from August 21 to August 24

August 21(15:00-19:00)

15:0019:00

Room UA1240: Registration

15:0017:00

Room UA1120: Tutorial |

15:0017:00

Room UA1220: Tutorial Il

17:0017:30

Room UA1350: IEEE SEGE Opening

17:3019:00

8:00-16:00

Room UA Atrium: Reception
August 22 (800-18:00)

RoomUA1240: Registration

8:308:40

Room UA1350: Opening (Dr. Hossam @abbar)

8:409:30

Room UA1350: Keynote Speedbr. Henrik Lund

9:30-:10:20

Room UA1350: Keynote Speedbr. Jianhui Wang

10:2011:00

Room UA Atrium: Coffee break / Exhibition

11:0011:50

Room UA1350: Keynote Speefir. Maurizio Repetto

11:50-13:30

TBA: Lunch

13:30:15:30

Room UA1220:6 Presentations Room UA1120:6 Presentations

Sessiorl: Transmission and Distribution Sessior2: Information Systems ah

Smart Infrastructures Communications

15:30-16:00

Room UA Atrium: Coffee break / Exhibition

16:00618:00

8:00-16:00

Room UA1220:5 Presentations Room UA1120:6 Presentations
Sessior3: Transmission and Distribution Sessiort: Micro Energy Grids

Smart Infrastructures

August 23 (800-20:00)

Room UA1240: Registration

8:309:20

Room UA1350: Keynote Speedbr. Toshihisa Funabashi

9:20-10:10

Room UA1350: Keynote Speeddbr. Hossam AGabbar

10:1610:40

Room UA Atrium: Coffee break / Exhibition

10:4011:30

Room UA1350: Keynote Speeddr. Tanay Sidki Uyar

11:3612:30

Room UA1350 Panel SessiorChallenges and Opportunities of Smart Energy Grids

12:30-13:30

TBA: Lunch

13:3015:30

Room UA1120 5 Presentatios
Sessior6 Hydrogen Energy & Fuel Systen

Room UA1220 5 Presentatios
Sessiorb Micro Energy Grids
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15:306:16:00 Room UA Atrium: Coffee break / Exhibition

16:0018:00 Room UA1220:5 Presentations Room UA1120:5 Presentations
Sessionr/: Micro Enegy Grids Sessior8: Hydrogen Energy & Fuel
Systems
18:0020:00 TBA: Dinner

August 24 (800-18:00)

8:0016:00 | Room UA1240: Registration
8:309:20 Room UA1350: Invite Speeelsteven E. Collier

9:20:10:20 Room UA1220 3 Presentatios Room UA1120 3 Presentatios
Sessiord Transmission anBistribution, Sessiorl0 Information Systems and
Smartinfrastructures Communications
10:20-10:50 Room UA Atrium: Coffee break
10:50-12:30 Room UA1220: 5 Presentations Room UA1120:5 Presentations

Sessionll: Transportation Electrification SessioAl2: Information Systems and

Communications

12:30-13:30 TBA: Lunch
13:30:15:30 Room UA1220:5 Presentations Room UA1120:7 Presentations
Sessiorl3: Energy Storage Sessiorl4: Thermal Energy SystemSafety
and Security of Smart Energy Grids
15:3016:00 Room UA Atrium: Coffee break / Exhibition
16:00-17:00 ACE Tour
17:00-18:00 Closing Ceremony Awards
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Conference Locat

UOIT Address2000 Simcoe St N, Oshawa, ON L1H 7K4

Map of UOIT

UA 1120 and UA 1220 are locatedthe science building
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Speakreasent ati on Abstr a

Dr. Henrik Lund

Title: Smart Energy Systemshe design of 100% renewable energy solutions

Abstract: This lecture highlights the importance of integration between sectors whertdsasind best
available solutions to the implementation of sustainable and renewable energy solutions are identified.
The lecture presents the learning of a series of studies rihbiza the problems and perspectives of
converting the present energy system into a 100 percent renewable energy system using a smart energy
approach. As opposed to, for instance, the smart grid concept, which takes a sole focus on the electricity
sector,smart energy systems include the entire energy system in its approach to identifying suitable
energy infrastructure designs and operation strategies. The typical smart grid sole focus on the electricity
sector often leads to the definition of transmisdimes, flexible electricity demands and electricity
storage as the primary means to deal with the integration of fluctuating renewable sources. However, the
nature of wind power and similar sources has the consequence that these measures are neither very
effective nor cosefficient. The most effective and leasist solutions are to be found when the
electricity sector is combined with the heating sector and/or the Directionsation sector. This presentation
illustrates why heating, cooling and electricitpagt grids should be seen as part of overall smart energy
systems and emphasizes the inclusion of district energy and renewable and flexible CHP production.

Dr. Hossam A.Gabbar
Title: Planning, Control, and Protection of Resilient Interconnected Micro Energy Grids

Abstract: World is moving towards smart energy grid infrastructures to enable the integration of
renewable energy and gpswer technologies for efficient bidirectional energupply with reduced

carbon footprint. Natural gas (NG) is cheap, clean, and available worldwiddabisl technologies
include micro gas turbine (MGT), NG fuel cell (NGFC), hydrogen fuel cell (H2FC), NG vehicles (NGV),
fuel cell vehicles (FCV), and comi®d heat and power (CHP) systems. These systems showed high
impacts on energy price where they can provide flexible electricity, thermal, and gas supply to meet
dynamic local demands with competitive price. The increase in NG penetration in energy drids wi
provide economical benefits to cities and Directionsation infrastructures. However, there are challenges to
integrate NG with existing energy infrastructures, such as quality, stability, and control. Micro energy
grids (MEGS) can provide potential satut to integrate NG, gasower, renewable energy technologies,

and energy storage within buildings, facilities, and Directionsation infrastructures to cover local
electricity, thermal, and gas loads. It can also provide high performance and resilient grierg
infrastructures during power outage or disasters. MEG can be operated in grid connected or islanded
modes, which will ensure high performance energy supply and exchange among interconnected micro
energy grids to achieve highest economical benddigedh on fluctuation on gas and electricity prices and
energy resources. This requires effective planning and scheduling based on control and protection
strategies and systems to effectively manage distributed generation (DGs) and other energy resources
within interconnected MEGs. This talk will discuss challenges and advances in R&D, and potential
industrial projects to implement interconnected MEGs with focus on planning, control and performance
optimization and their implementations in industrial appidset

Dr. Jianhui Wang
Title: Grid Modernization: Challenges, Opportunities, and Solutions
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Abstract: Our aging grid infrastructure faces increasing challenges from multiple sources including
greater demand variability, stricter environmental regulations and growing cyber security concerns.
Advanced smart grid technologies provide possible solutiongktetthese challenges. Meanwhile how

to best utilize these new devices and technologies such as PMUs and electric vehicles remains a challenge
by itself. In this talk, | will address various topics which span a multitude of areas including demand
responsestochastic optimization for renewable integration, microgrids and cyber security. | will present
the technical issues in implementing these technologies and corresponding potential solutions.

Dr. Maurizio Repetto

Title: Integration of different energy gtors in polygeneration systems

Abstract: Polygeneration systems are becoming more and more widespread with distributed generation
of power. In distributed structures, often different energy vectors, such as electrical, thermal and cooling
power flows argresent. The interactions among them is created by the energy conversion modules that
generate them at the same time, like for instance in cogeneration. The operation of such a system must
exploit the power productions and face the dynamics of user derlanttical energy price and possible
contributes by renewable energy sources which production can be intermittent and non controllable. An
optimal control strategy for these energy systems based on the minimization of the running cost by a
Mixed Integer linear Programming procedure has been developed and applied to the analysis and
simulation of different plants. Advantages of this approach in the planning phase and in the operation of
complex energy production nodes will be presented at the Conference

Dr. Toshihisa Funabashi,

Title: Micro Grid Philosophies Expansion to the Future Local Energy Systems

Abstract: Micro grid is considered as a countermeasure to serious energy challenges today, such as to
maintain security, safety and reliability and to impre¥ficiency and cleanness of energy generation and
consumption. Although, micro grid applications are limited to electrical energy systems in many cases,
philosophies of micro grid should be expanded to other energy fields. In Japan, in order to imegrate
renewable energy sources to the existing electrical power systems, many activities are demonstrated. And
also, in some remote islands in Japan, experiment results are gathered with a viewpoint of a small model
representing the whole county energy egst To consider what the future energy system should be, it
might be important to have a viewpoint of local social needs, local culture and wisdom learned from past
history of human kinds in that area.

Dr. Tanay Sidki Uyar

Title: Energy End Use Efficiencipgether with the Symphony of Renewables is the Solution for Equity,
Freedom, Peace, Democracy and Local Employment

Abstract: When and why humanity faced the Energy Problem? What was the problem? How are we
trying to handle it since the beginning? Do have enough resources of renewable energy?, Which
technologies are mature enough to contribute and take part in the solution? Are they available in the
market with compatiple prices? What is the role of storage for dealing with the intermittent nature of
renewable energy resources? Why do we need to build, operate, integrate and manage energy efficiency,
storage and renewable energy in harmony with nature by smart grids in sustainable cities of the future? Is
transition to 100 % Renewable Energy the sohRitf so what else is required to reach this target? What

are we going to do with the existing system? Which methodologies and techniques we need to use to
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realize this transition with minimum costs and externalities? How are we going to justify thisam&ns

Is it only a technology problem? What parameters we need to consider when we are trying to live in
harmony with nature? How are we going to readapt human beings to be satisfied with minimum
ecological footprint societies? Can human beings build desttio societies where energy efficiency and

100 % renewable energy is respected and beneficial for each individual of the communities? Do we need
a community power approach where the decisions are taken by the local people and renewable energy
systems arewned by them.? Do we need democratic societies to build energy efficient, minimum
ecological footprint communities using 100 % renewable energy. Transition to 100% renewables requires
planning the future with the information of the future. For reachimg target we need to carry on a
multidisciplinary approach to understand and take into consideration the basic constraints and
requirements of the living space we are sharing all together in the atmosphere. How taSpesd
Global Transition to 100 % dhewable Energy?

Steven E. Collier

Title: "The Emerging Enernet: The Convergence of the Electric Grid with the Internet of Things"

Abstract: Bob Metcalfe, inventor of the ethernet and welbwn technology visionary, once said on his
63rd birt hedpasy63 year§) wemet wworld needs for cheap and clean information by building
the Internet. Over the next 63 years, we will meet world needs for cheap and clean energy by building the
Enernet. 0 The I nternet has r edraenis telecomimunacations and ol ut i
information technologies, devices and applications. While it began as an Internet connecting people, by
2008 it connected more things than people. Its exponential growth has been primarily as an Internet of
Things. Cisco hs predicted that 50 billion new connections will be made in this Internet of Things (IoT)
by 2020. The U.S. electric utility grid has until now been a patchwork of monolithic, weakly
interconnected, synchronous AC grids powered by some two thousandplarge plants that are
centrally monitored and controlled. For a variety of reasons this legacy grid approach is proving to be
nonviable for the present and the future. It is being supplemented and may ultimately be supplanted by
many, smaller networks witliterally millions of distributed generation, storage, and energy management
nodes, many operating independently of the grid. The grid is literally exploding into a network of things.
Many already consider it to be the largesareple of an Internet offTi n g s é

Maher A. Azzouz,

Title: "Control and Protection of Active Distribution Networks"

Abstract: The integration of renewable distributed generators (DGs) alters distribution syetémas

rather than having passive structures, with unidirectional pflaer they become active distribution
networks (ADNSs), with multdirectional power flow. While numerous technical, economic, and
environmental benefits are associated with the shift toward ADNs, this transition also represents critical
control and protdon challengesVoltage regulation is considered one of the main operational control
challenges that accompany a high penetration of renewable DGs anth @legtric vehicle (PEV)
loading. This combined generation and load power profile can significainéinge the system voltage
profile and can interact negatively with conventional schemes for controlld@adrtap changeés
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Aut hor PrAbBsnhtactti on

Session 1l Transmission and Distribution, Smart

Infrastructures
Venue: Room UA1220
Chair: Prasanta Ghosh

Syracuse University, USA

Time: 13: 30prl5:30pm

Note:

* Session photo will be taken at the end of the session.

* Copy PPT/PDF on conference laptop 10 minutes earlier before each session starts.

* For the best presentation of each session,6 s encouraged to award i
* The certification of Oral/Poster presentation, listeners, will be awarded at the end of each sessig
* To show respect to other authors, especially to encourage the student authors, we stronglyaugg
attend the whole session, and the scheduled time for presentations might be changed due to une
situations, please come as early as you could.

SEGE2016-1007 _ o
Transient Oveioltage Protection inDistributed

Time: Generators Systems

13:30pm13:50pm

) Lauren M. Qaisieh, Hazem W. Marar
Skype Presentation

Abstract: In distributed generators systems (DGs), islanding condition occurs when gen
continue to energize a part of the power network while the main utility power is no longablav:
In such situations, transient owarltage condition might occur when the amount of generated p
exceeds the load consumption and hence needs to be mitigated. In this paper, we are propos
system consisting of high power MOSFETs configlras a digital potentiometer along with
communication module. A pariver circuit is used to enhance the switching response of the sy
The system represents a continuous method of dissipating extra power and synchronizes all
data with an oime portal for further analysis and computations.

Power allocation among soeeronomic sector
with overlapping demands during power shorta
Time: A bankruptcy approach

SEGE2016-1023

13:50pm-14:10pm Dagmawi Mulugeta Degefil Weijun He

Abstract: Power supply is one of the main backbones of sustainablesommmic development. |
developing countries with rapidly growing economies one of the main problem and obsta
economic development is shortage of power supply. This makes it a cdntesteirce amon:
different socieeconomic sectors. Therefore, distribution of power to different samaomic sector:
with overlapping power demands during power shortage requires careful and strategic (
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making in order to maximize the soagonanic benefit that can be obtained out of limited poy
supply while maintaining equitable distribution. This research article proposed approaching
supply allocation problem during power shortage as game theoretic bankruptcy problem. T
allocatian of power during power scarcity among different sagonomic sectors using the classi
bankruptcy allocation techniques was proposed. Each sector is characterized by its power
Such an approach could help make power allocation decisions whikimires the socieconomic
benefits from limited power supply by distributing it in a way that can be a base for effi
reasonable and fair power supply management schemes during periods of power shortage.

SEGE2016-1025 | Condensed  Representation and  Indivic

e Prediction of Consumer Demand

14:10pm14:30pm Thanchanok Teeraratkul, Daniel O'Neill, Sanjay Lall

Abstract: Consumer Demand Response (DR) is an important research and industry problem,
the potential to reduce emissions, lower costs, and better integrate Renewables. Unfort
measured consumer energy consumption patterned@dload curves) forraindividual show grea
variability, making it difficult to classify consumers into stable representative groups and n
individual and device usage (fine grain) energy predictions difficult.

In this paper we address this problem by introducing anielastasure of similarity and a nov
method of estimating device usage. This work is based on actual consuhwir2dad curves fron
Opower Corporation. A clustering method based on unobserved patterns of consumer devit
and using an elastic measwf similarity based on Dynamic Time Warping (DTW) is used to rec
the number of clusters. DTW, based on Dynamic Programming, seeks an optimal alignment |
energy consumption patterns and capt ueesage.
The clustering result is used in prediction. Given a few hours of energy consumption, the rest
curve is predicted by the prototype of the cluster with the smallest DTW distance fromeitsest
neighbors.

We introduce Power Level Decongition (PLD) to estimate when a specific device is used f
a 24hour load curve. Unlike L1 methods, we use the Frobenius norm minimization to find esti
Based on partial day information, we use PLD to predict future device usage for the remaihde
day. We prove several relationships between the load curve and PLD representation and pr
upper bound on PLD prediction error under DTW.

The DTW based prediction is compared to prediction based-medhs clustering and prototy
selection usig QDA. DTW based clustering results in a 50% reduction in the numbe
representative groups at equivalent cluster quality (WCBCR) and a 20% improvement in pre
MSE.

SEGE2016-2044 | Digital simulation of 72 pulse GTO Bas|
Time: STATCOM for reduced harmonic injection to gf

14:30pm-14:50pm Subhasis Bandopadhyay

Abstract: 72-pulse gate turoff thyristor based voltage source converter (GVSC) topology
having a number of FAulse VSCs as elementary unit together with fundamental frequency mc
GTO gate control are widely used in STATCOM for dynamic reactive power compensat
electrical network. A72-pulse topology generally produces an AC output voltage waveforms v
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contain 35th, 37th, etc. harmonics and hardly find its application due to higher total ha
distortion (THD) level. In this paper, a new model ofe@el, 72pulse, 500kV, +100M¥Ar
STATCOM employing 6x1zulse GTGVSCs, fundamental frequency gate switchingcéttrol
methodology, DC capacitor as an energy storage and two stages of magnetics is desi(
simulated to attenuate harmonics of the order of 35th, 37th, 73the#t5thy Sim Power Systen
toolbox in MATLAB environment. The operating performance of the compensator is studi
regulating voltage and power factor correction in electrical network and results show the
acceptable for power system applications.

SEGE2016-2054 |A Compari son of NYS
Time: Integrate Distributed Energy Resources and

Penetration Over Time
14:50pm-15:10pm

Suyash A. Sahasrabhojanee, Jaydeep S. Sathe, Tomislav Buja
Prasanta K. Ghoshyilliam H. Maxwell

Abstract: The Reforming the Energy Vision, is an ambitious project initiated by NYS Gow
Andrew Cuomo in 2015 to, in part, integrate Distributed Energy Resources, in an effort to tra
New York Stateds el ectric fartha2is @Gentserys One aspeatmofd
program has placed the integration of Solar & Wind power generation projects on to the Of
Companies Networks into high gear. Even with NYS statutes on how the Utilities are to act
gualified electric gesrators into their systems, there still remains some discretion in ho
individual Utilities may accomplish this effort. Consequently, each Operating Company may
set of rules and regulations as to how the connection shall be made.

This leads to mre questions than answers. To gain knowledge about different aspects
project we started to learn more detail about the project and various potential approaches to (
goal. We are also studying variations in the imperative system paraibefiers and after distribute
integration. In this presentation we will present our initial study on some approaches and
parameters that we think are important for the system design based upon the regulations
NYS Department of Public Sepe. Discussion will also include technologies, design approache
challenges to determine the practicality and feasibility of distributed integration in a power
from an economic as well as operational point of view.

SEGE2016-2071 | Developing Sensor and MeasuremenSHaped
Time: Professional Power Engineering Course

15:10pm-15:30pm Tomislav Bujanovic an®rasanta Ghosh

Abstract: To meet the need of modern workplace, course and curriculum should be redesi
provide students with the necessary depth of knowledge in a specific subject matter while
them to acquire the breath in additional areas such as ability to cooatauthie technical knowledc
and be able to work with others with different background. This type of course structure wi
students to acquire the qualities and skills required-stidped professionals. We have develop
course on Sensor and Measuents course to promote the development-ehdped profession:
power engineers. The course structure consists of class room lectures followed by lal
experiments and demonstrations to reinforce principles discussed in class. Test exanvgoikgn
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and survey results show a trend towards increased student understanding of sensors used
engineering as well as measurements of power parameters and interpretation of measu
Students show better understanding of the economic, socialnairdrenental impacts of availabl
data quality for power system observability. Haondsexperience during laboratory experiments
demonstrations as well as the design project related to power system helped promote T
professional development of ghstudents. In this presentation we will discuss course stru
followed by students work to demonstrate the effect of the approach towards promstiaged
professional power engineers.

SessiorZ Information Systems and Communications

Venue: RoonUA1120
Chair: Younghun Kim
IBM T.J. Watson Research CenteiSA
Time: 13: 30prrl5:30pm

Note:

* Session photo will be taken at the end of the session.

* Copy PPT/PDF on conference laptop 10 minutes earlier before each session starts.
*Forthebespr esent ati on of each session, i tds en(
* The certification of Oral/Poster presentation, listeners, will be awarded at the end of each sessig
* To show respect to other authors, especially to encourage thatstudieors, we strongly suggest you
attend the whole session, and the scheduled time for presentations might be changed due to une
situations, please come as early as you could.

Optimal Placement of DatAggregators in Sma
SEGE2016-1011 | Grid  on  Hybrid Wireless and  Wirg
Time: Communication

13:30pm13:50pm Mahsa Tavasoli Mohammad Hossein Yaghmaee, Amir Hoss
Mohajerzadeh

Abstract: Advanced Metering Infrastructure (AMI) is one of the main applications of smart
AMI enables the transmission of commands to smart meters, that is-\@agwvoommunication is
established. The meters data is aggregated in some intermediate natkeBatdl Aggregation Poir
(DAP) and then forwarded to the control center. DAP placement is one of the greatest challe
the smart grid networks. The manual analysis of the best DAPs positions is costly and hard to
in practice, especially inigh-density neighborhoods. General formulation of this problem leads
NP-hard problem. In the current study, first we investigate some of the existing literatures in tt
and then present an optimization problem to find the best location fargaggrs in a hybrid wireles
and wired communication network including fiber optic and WIMAX. To the best of our knowl
there is no work that presents an optimal placement of data aggregator in a hybrid wireless a
network that helps the custorseand the microgrid to communicate within themselves with less (
in getting energy services and less overhead to the data aggregator points. Numerical results
our proposed communication network infrastructure and DAP placement model minoigteand
data aggregator density.
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Fault Diagnosis Method of Transformer Based

SEGE2016-1016 1 ~15ud Theory and Entropy Weight

Time:
Zhicheng Xie, Kun Yu, Shu Su, Zhengtian Li, Xiangning Lin, Weiho
1350pm-14:10pm | Xiong

Abstract: In this paper, we propose a method to identify potential faults in power transfol
Firstly, the cloud distribution model of gases under different fault types are established respe
which are the basis for building the cloud knowledge base n8Bgdhe membership grades betwe
test sample and different fault types can be calculated by weighting the gases using entrop
method. Finally, the effectiveness and the superior data learning ability of this method can be
by comparing th diagnostic accuracy with threatio method introduced by IEEE and the exist
cloud method under different amount of samples. The result of this method can provide e
reference for the maintenance planning of transformer.

SDN based Dynamic and Autonomous Bandw
SEGE2016-2027 | ajlocation as ACSI Services of IEC618!
Time: Communications in Smart Grid

14:10pm-14:30pm Gaolei Li, Jun Wu, Longhua Guo, Jianhua Li, Hongkai Wang

Abstract: Fine-grained multiple dimensional monitoring and control of power infrastructures er
the scale of network traffic to grow at an exponential way in smart grid. However, bandwidth r
a constrained resource which is infeasible to provision attyikier IEC61850 based substatic
Motivated by the observation that it is important to allocate appropriate bandwidth for each t
device according to the whole network states and service priority, we propose a nhovel ¢
bandwidth allocation schemehich is based on software defined networks (SDN) and IEC618
guarantee high bandwidth utilization in substation networks. In the proposed scheme, t
elements are interconnected and interoperated with power infrastructures seamlessly thr¢
general abstract communication service interfaces (ACSI). Moreover, a modified SDN contr
designated to monitor and control states of both stéesl network and procedsvel, in which
dynamic bandwidth allocation policy are formulated to AG8&ivices. On one hand, the control
serves for diverse applications of Intelligence Electric Devices (IEDs) autonomously. On th
hand, every IED needs to report its bandwidth requirements to controller. Besides, an ¢
communication mechanisis also proposed for information exchange between IEDs and mor
controller. Therefore, bandwidth for each traffic flow can be configured according to the
network states in real time. Moreover, traffic flows can be forwarded through multipieg @aths.
To evaluate the performance of proposed scheme, bandwidth utilization of MMS, GOOSE ar
communications are simulated. Simulation results show bandwidth utilization for MMS, GOO¢
SAV is improved significantly.
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SEGE2016-2057 | Modeling and Delay Analysis of Wide Arg
Time: Network in Smart Grid Communications

14:30pm-14:50pm Abdulfattah Noorwali , Raveendra Rao, and Abdallah Shami

Abstract: The evefincreasing number of new customers jointhg power grid is impacting th
delay perfomance in smargrids, as packets generated by numerous Electrical Devices (ED
required to be transported through several interconneetyaorks. Thus, the high volume of trafi
generated in Neighbourhoddea Networks (NANS) is causing delay duditd congestion. In orde
to minimize this, Wide Area Network@VANs) combined with an efficient routing strategy is
possiblesolution. In this paper, a topological design model that adate faster routes is propos
for achieving minimum entb-end delay. Routers are modelled as G/G/bl queueing systeémEirst
Input First Out (FIFO) discipline. A Dynamic Fasté&uting Strategy (DFRS) for such a netwc
with n numbermf nodes and m number of links that enables the packetwotise the bestutes from
source to destination is presentitdakes into account the level of clogging over each link, base:
i) the average threshold time of transmitting a packet aviek...

SEGE2016-2073 | Adaptive algorithm for microprocessor base
Time: distance relays in Smart Grid

14:50pm-15:10pm Tomislav Bujanovic an®rasanta Ghosh

Abstract: Power grid reconfiguration requires appropriate intelligent optimization stra
particularly during power system restoration. The complexity incretsedevelop strategy fo
implementing protection scheme taking into consideration the grid reconfiguration. It therefore
innovative approach to help future power engineers to learn about protection relays in tl
growing complex power grid. In thgr aduate course fApower S
University the students study implementation of modern microprocessor based protection r
accordance to the surrounding system reconfiguration. Students run simulations under differ:
conditions to visualize the impact of nature and location of the fault on the external measure
Using an example of a single phase to ground fault in a transmission line between the two sub
students analyze, through simulations, the line impesidatected by the distance relay and dewve
the requirements for the distance relay parameter settings. In the next step the students stud:
reconfiguration scenarios and analyze necessary distance relay parameter adjustments. We
studentperform numerical analysis and develop the requirements for the necessary adaptive
in the relay algorithm to meet the application specifications

SEGE2016-1003 | On-line Partial Discharge Measurement witltine

Time: VHF Range for Smart Energy Grid Monitoring

15:10pm-15:30pm _ _ _ _
Skype Presentation | Shamria Sabatina Latif, A.K.M. Baki

Abstract: Insulation qualityof switchyard equipment can bketermined through the measment of the
strength of partiatlischarges (PD). PD testingzgs an indicatiomf insulationdeterioration and incipient
faults in a smart grid. A continuousnd on air partial dischargeomitoring system can be used to
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determine the presence of higévél partial discharge. In thigaper a simpler and néntrusive on &
partial dscharge monitoringystem is described thhas been developed and testedhe laboratory.
This paper Bo describes a novel method a@éveloping a PD emulator sslgstem with in very high
frequency(VHF) range. For detecting the PD signals sevepakideration$or detector circuits have also
been discussed.

Sessior3 Transmission and Distribution, Smart

Infrastructures
Venue: Room UA1220
Chair: Prasanta Ghosh

Syracuse University, USA

Time: 16: 00prAl8:00pm

Note:

* Session photo will be takeat the end of the session.

* Copy PPT/PDF on conference laptop 10 minutes earlier before each session starts.

* For the best presentation of each session
* The certification of Oral/Poster presentatitisteners, will be awarded at the end of each session.
* To show respect to other authors, especially to encourage the student authors, we strongly sugg
attend the whole session, and the scheduled time for presentations might be changed dpediedne
situations, please come as early as you could.

SEGE2016-2093 | DC Voltage Control for Multterminal HVDC
Time: Networks During Permanent Converter Outage

16:00pm-16:20pm Mohamed Abdelwahedand Ehab EBaadany

Abstract: This paper presents a control strategy of offshore +tarttinal DC voltage control durin
a permanent power receiving converter outage. The proposed control strategy is used as a
through (FRT) control tool for relieving DC voltage rise effeduring power output converte
outage. In addition it relies on local measurements and communidagiercontrol rules in offshor:
wind farm (WF) converters and wind generators local controllers. Furthermore, the control str:
designed for doublfed induction generator (DFIG) based offshore wind farms. The functionality
feasibility of the proposed control strategy are presented in this paper through simulations of
terminals offshore HVDC network system.

Personalized Pricing: A new Approach

SEEE2016-210% | bynamic Pricing in the Smart Grid

Time:
Mohammad Hossein YaghmaeeMikhak Samadi Kouhi, Alberto Leo
16:20pm-16:40pm Garcia

Abstract: Among many key subjects in the smart grid technology, Demand Side Management
which is e of the common and popular subjects interests researchers on controlling and mc
customersé6 consumption activities. I'n rea
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consumption levels in a power grid system. This usually happem&ags of employing new policie
by wutility companies, defining suitable p
using effective scheduling approaches to

peaktime hours. Amonghem, pricing methods are very important and effective in contro
cust omer 6s ¢ ons umpmeiPdcng (REP) daneé Timesof Use (R@UY pricing ¢
common approaches which are being employed by many utility companies and are mostly de
on the gridds dynami c I-tona dricirny enbtlzodsi adjust. re@athenprices
based o n -tigerdenthiddevel dyraiically. In this paper, we propose a new pricing m
that not onl y mdikeecsnsumgtien dalut aga condidess conseiraption levels
each customer and define réiahe prices individually (Personalized Pricing). This means that
consumption price for each individual customer will be adjusted by the changes that occur du
courseofpwer consumption and also reflect eact

this way, our proposed method can consider
adjust reatime prices. Generally personalized pricing is a typan incentivebased DSM model the
can impress customerébés consumption | evels

during peak i me hours and wupdating each cust ome
individual satisfaction i& more important capability that lies at the heart of Personalized Pricing
results also intensify that most of our customers in the grid will decrease their consumptior
during peakiime hours to reduce their electricity consumption costs.

SEGE2016-2110 | Smart Distribution System Volt/VAR Contr

e Using the Intelligence of Smart Transformer

16:40pm-17:00pm Hossam Gabbar arthairy Sayed

Abstract: This paper presents the dynamic performance of a smart distribution system. A ¢
power distribution system model has been developed with a smart electronic transformer u
MATLAB/ Simulink power systems simulation package. The results areemtext using this
simulation to illustrate the capability of Smart transformer units to assist with voltage regula
LV feeders. Low voltage distribution networks are recovered from minor and severe perturba
the AC system is verified. Simulatie conducted on case study network representing a typicaé4
LV distribution system under different load/generation conditions. The LV network fed on -
distribution system through a smart transformer. The results demonstrate the improving thie
power quality levels and eliminate the voltage unbalance.

SEGE2016-2116 | A Review of Volt/Var Control Techniques
Time: Passive and Active Power Distribution Network

17:00pm+-17:20pm Monsef Tahir, Mohammed E. Nassar, RamadarSBhtshat, and MV..
A. Salama

Abstract: Volt/Var control problem of distribution systems has been extensively investigat
literature. Many control models and algorithms have been proposed to achieve better systerr
security, reliability, efficiency, loadabilityand cost effectiveness. Early distribution systems are
based on centralized power generation which is named passive distribution system (PDS
power flow is unidirectional. Nowadays, the topology of the distribution system allow:
bidirectional power flow which is named active distribution system (ADS) due to the presel
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active resources, such as distributed generations (DGs). The complexity of controlling each
depends on the topology and size of the network, as well as the aedioés used. However, |
general there are mainly two main control strategies used to control power networks: centrali
decentralized. This paper provides a review for both control strategies in the distribution systel
on Volt/Var control tebniques. It introduces the most commonly used techniques and algoritt
the literature for passive and active distribution systems. Moreover, it provides the reader
comprehensive review on the common optimization techniques and the differastivebjenctions
used in terms of loss minimization, voltage deviation, and minimum control variable operation.

SEGE2016-2123 | Transmission CosBharing in  MulttSupplier
Time: Power Grid

17:20pm-17:40pm Ivan Popov, Alexander Krylatov and Victor Zakharov

Abstract: Everincreasing energy consumption and growing penetration of renewable energy ¢
stimulate the development of new power grid models and architectures. Since the decentrali:
power grids causes the unreliability of power supplys itrucial to switch to a productiamiented
consumption in order to provide the stability of a grid. Power flows in a grid are distributed acc
to Kirchhoffds | aws and wuse multiple para
injections and withdrawals is fixed, the values of load current flows can be defined over the ni
Generally, it is not possible to directly determine the accordance between the energy contract:
loop flows that contribute to the total congestiometwork links. In this work, we describe a mul
supplier power grid model. Then we formulate a nonlinear minimization problem which sc
gives a flow distribution ful fil lshanngtethniquefd
finding individual transmission costs.
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SEGE2016-2087 | Development And Characterization Of Orga
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Abstract: The various energy constraints dictated by a series of global economic and enviror
social factors require the international scientific community to find viable alternatives to convel
energy sources. Renewable energies such as the photowl&ais among the most coveted &
developed energy sources worldwide. Technology of inorganic semiconttastd silicon and othe
considerably developed and responds more to the desired energy goals Technology of i
semiconductor .which is very pgnsive and requires considerable resources, making it limited 1
most powerful country in the world. The technology of organic semiconductor is much easi
more accessible which promises a very bright. It can be considered as a real altennatvatfees
with limited resources for the widespread use of solar energyT[ii$ research is in the field ¢
preparation and characterization of organic solar cells based on semiconducting polymer
having carried out a scientific statement ontdhnology of organic semiconductors, have been
to be achieved in collaboration with the Department of Industrial Chemistry a multilayer orgar
where the polymer is polyaniline. The disadvantage of this solar cells type is its low efficiéec
cell we have developed is to present a comparison of the literature perforiflaisdechnology mus
was improved to increase its performance, which may not be on inorganic cells but enough
domestic needs.

SEGE2016-2092 | Power Sharing Control _and Wind Power Curtall
_ for ~ Offshore  Multiterminal ~ VSCHVDC
Time: Transmission

16:220pm+-16:40pm Mohamed Abdelwahed Hatem Sindi and Ehab-Saadany

Abstract: Worldwide, many countries spend billions of dollars on the development of rene
energysources, especially wind generation, to counter the effects of global warming and in resg
other environmental concerns. Given the increasing number of remotely located large power
wind farms, power sharing control and voltage regulation sigmificant challenges in th
development of large multerminal voltage source converter higbltage direct current (MT VSC
HVDC) transmission grids. Additionally, a wind power curtailment algorithm is needed in ca
high windpower generation durg low power demand from onshore AC networks. This w
presents a power sharing control and wind power curtailment algorithm. This algorithm is be
selecting the optimal droop parameters of the power receiving converters and the referenc
outpu for the offshore wind farms to share the offshore wind energy to the MT HVDC ne
among different AC grids based on desired shares. These desired power shares are defined tc
active power requirements of the connected systems to achi@veldjeetives.

Supervisory Controller for Power Management
AC/DC Microgrid

Hossam GabbarMohamed ElHendawi, Gaber ElSaady and ENobi
16:40pm-17:00pm Ibrahim

SEGE2016-2098

Time:

Abstract: This paper proposes a hybrid AC/DC micro grid to redbeeprocesses of multipl
conversions in an individual AC or DC miegpid. The hybrid grid consists of both AC and [
networks connected together by a bidirectional AC/DC converter. Wind generator, AC loac
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utility are connected to the AC bus wherét$ system and DC loads are tied to the DC bus.
coordination control algorithms of supervisor controller are proposed for smooth power ti
between AC and DC links and for stable system operation under various generation ai
conditions. In thé paper, a flexible supervisor controller is developed for a hybrid AC/DC 1gitp
where the power flow in the micigrid is supervised based on demanded power with maxil
utilization of renewable resources. A small hybrid migrm has been modeleahé@ simulated using
the Simulink in the MATLAB. The simulation results show that the system can maintain stable
load variations.

SEGE2016-2100 | Optimization and Simulation of Smart Gi
Time: Distributed Generation: A Case study
University Campus

17:00m-17:20pm | Harpreet Sharmaand Gagandeep Kaur

Abstract: Issues like economic growth and climate change demands immediate attention t
present sources of electrical energy. The use of renewable energy based Distributed Genera
in theform of solar PV can be possible and economic solution to tackle these issues. Smart gr
modernization of present grid infrastructure and DG is integral part of it. The DG based smart
micro grid can be implemented in different areas of abentry for sustainable future. The Indi
government has also made major changes in their renewable energy policy and introduces
schemes like roof top PV and green campuses for promoting clean energy. In this pa|
implementation of this eamept in university campus is proposed with the help of Homer software
Homer simulates the alternative configurations with sensitivity variables and optimum soluti
been determined for cost effectiveness.

SEGE2016-2105 |Optimal scheduling of energy hubs
interconnected multi energy systems

Time:
Aboelsood ZidanHossam A. Gabbar
17:20pm17:40pm
Abstract Because of societyds full dependence ¢

produce electricity and heat to meet demands. Integrating CHP (combined heat and pov
renewable resources is developing progressive advances due to thgraddghgas emissions fro
fossil fuelsbased generators and the continuous growing energy demand. In this paper, ene
model is presented as a strong solution for multi energy carriers (i.e., electricity and natural

robust operation of the seurces in smart distribution network. Energy hub operates different e
networks such as gas and electricity simultaneously. Energy hub enters gas and electricity as i
including any contribution from the renewable energy sources. Energyumakioh is supplying
electricity and heat demands with minimum costs and green gas emissions. CHP presents th
energy hub to facilitate integration of electricity and natural gas networks. The proposed
scheduled by the aforementioned tedbgies during the different seasons of a year to minimize
costs and CO2 emissions.
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SEGE2016-2111 | Resilient Interconnected Microgrid$MGs) with
Time: Energy Storage as Integrated with Lo

Distribution Networks for Railway Infrastructure
17:40pm-18:00pm

Ahmed M. Othman andHossam A. Gabder

Abstract: This paper is aiming to development and design of Interconnected Micr{gii@s) with
effective strategies for integrated energy storage and hybrid Distributed Energy Resources
with the distribution lines so that it can store energy in the off peak feseeluring the day. On
potential application is the integrationtlwthe railway infrastructures as a new green technology.
goal will be achieved by proposing heuristic technique to enable interconnected MGs
transparently with the recent energy storage. Railway transportation MG model is proposed to
energy flows between trains moving and braking energy, energy storage system and a mal
utility network. The paper proposes an energy optimization tool for the interconnected #diGv:
system. Artificial Bee Colony Algorithm (ABC) is applied forhéeving the economical cost durir
the operation. Digital simulation scenario has been validated by real data; the achieved resu
the impact and effectiveness of the proposed strategies.
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SEGE2016-1001 | Badgir (Wind Catcher) an Example of Traditior
Time: Sustainable Architecture for Clean Energy

13:30pm-13:50pm Khosro Movahed

Abstract: Today, most houses, specially, in warm climates are dependentanditioning system:
with using of different kind of energy such as electricity. Looking for some technologies with
energy and efficient is very important in energy strategiestnirg principles and some lessons
traditional sustainable architecture in warm climate can help us to find ways to reduce
consumption. Integrating those principles by decision makers will be useful in sustainable ar
energy strategies.
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In this paper we try to introduce a traditional way of cooling system in warm climate in Irar
main objectives are, to show that, this system is useable and also, how much reduction ir
consumption will be achieved by using this system. Badgirs amd watchers that work as &
conditioners. The city of Yazd in Iran is best known for Badgir. Badgirs are built so that they
opened to catch the wind from different directions. The air is then cooled and clean as it trave
the tower, and inurn cools the rooms below.

The Effects of Various Types and Layouts of W
Materials on the Thermal Performance
Time: Conventional Solar Stills

SEGE2016-1002

13:50pm-14:10pm | Husham M. Ahmed Mohammed

Abstract: In this study, three identical conventional basin type solar stills were designe
constructed to experimentally investigate the effect of using different wick materials in two di
layout arrangements. The solar still basin effective area wasahdrthe glass cover's tilted ang!
was fixed at 32.5°The first solar still was used as a reference still for comparison. The secor
still had a uniform spread of the wick material sheets in the saline water, covering the total sti
area.In this case, the wick material sheets were completely immersed in the saline water. T
solar still had a specially designed set up of mesh wires. In this case, the wick materials al
the total still basin surface area but the wick matemadee partially immersed in the saline wat
The mesh wire saips were made from twelve 5 mm diameter and 1 m long steel wires.

Five types of wick materials in the form of material sheets were used: light black cotton
light jute fabric, black velet fabric, black sheer mesh fabric, and a 4 mm thick sponge
Spreading the wick material sheet to cover the basin area prevented the solar radiation; ins
solar radiation was absorbed by the saline water and the wick material, enhanswigrteéll yields.
The aim of adding a mesh wire is to increase the evaporation surface area relying on the
effect to raise the saline water to the momersed part of the materials.

In both layout arrangements, the light black cotton fabris Wee most effective material i
enhancing the still productivity, with 26.9% and 20.8% for the second and third still
respectively. The sponge sheet was found to be the least effective material in enhancing
productivity with increases of013% and 6.7% for the second and third types, respectively.

An energy management system for resider
demand response based on malijective
Time: optimization

SEGE2016-1015

14:10pm-14:30pm Carlos Henggeler Antunes Ana Soares, Alvaro Gomes

Abstract: Dynamic tariffs, i.e. energy prices with frequent variations possibly with signifi
amplitude, are expected to become an important pricing scheme in smart grids. In this settin
residential load management can play an important roleljp endusers optimizing the usage

energy resources (grid, local generation, storage and loads) to minimize the overall enel
without compromising comfort. The scheduling of load control actions is decided taking into a
energy costs, eads er s 6 preferences and requirement

cycle of loads is changed, technical constraints, weather forecasts, the existence of local ge
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and storage systems. A mudibjective optimization model has been depeld to make decisior
balancing the minimization of the energy cost and the minimization cuencg r 6 s di

associated with the implementation of management strategies. Due to the combinatorial natul
model, an evolutionary algorithm $ideen designed to optimize the integrated usage of mu
residential energy resources considering a vast set of potential management strategie
strategies should take into accounttheersle r 6s prof il e regardi nle
cost and comfort dimensions. Those energy resources include the grid, local generation,

loads, thermostatically controlled loads and storage systems (stationary and electric vehic
evolutionary algorithm makes the most of the physibakacteristics of the problem to obtain resi
that can be implemented in practice with a mild computational effort. Results have shown that
can be achieved with an energy management system based on this approach, although dep

PN

theenduse 6 s preferences and willingness to ac

SEGE2016-2050 | Time reconciliation and space agregation to ¢
Time: light on the plausibility of longterm low carbd

athways for power systems
14:30pm-14:50pm P y P y

Nadia Mdaii, Vincent MazauricEdi Assoumou, Vincent Krakowski ar
Xiang Li

Abstract: To address the abysmal lack of efficiency of the electrical system (73% of losses, -
worldwide CO2 emissions), an energfficient description of electromagnetism lying on a revers
interpretition of the Faraday's law is described. This framework appears suitable for the
consolidation and timeeconciliation of all the scales involved in the power management o
electromagnetic energy. A simplified description of the grid based orKuin@moto model alsc
recently proved to be suitable for assessing the stability of the synchronous state of a powel
Combining both frameworks, a coherent approach for-tengm power systems analysis is propo:
here and demonstrated in the casthefFrench Reunion island.

SEGE2016-2066 | Synchronous Reluctance Machine with Integ
Time: Slot DoubleLayer Concentrated Winding fq

14:50pm-15:100m Wind Energy Applications

Volodymyr Bilyi and Dieter Gerling

Abstract: The following work considers an application of a synchronous reluctance machine v
integerslot doublelayer concentrated stator winding to the lasgale 2MW wind energy conversic
system as an electrical generator. General advantages and drawflthekabove mentioned machi
type and possible optimization methods are mentioned. Proposed winding topology is charg
by a low winding factor of the fundamental wave in the magnetomotive force which made i
unconventional and not often wusarrangement. Despite having this issue, there are also c
benefits which are shown by opposing with another concentrated winding design that has
fundamental winding factor. Performance analysis in terms of torque, efficiency, power fiatdo
weakening capability and active weight is made.
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SEGE2016-1018 | ECOnNOmMIc and Environmental Impact of Us
_ Hydrogen Enriched Natural Gas and Renew;
Time: Natural Gas for Residential Heating

13: 13: ' i
3:30pm-13:50pm Sean B. Walker Daniel van Lanen, Michael Fowler

Abstract: Natural gas, a fuel source that provides power generation and heating application
significant emissions and efficiency improvements over coal. The majority of natural gas is ol
through norrenewable deposits; however, it is possiidlejenerate methane through the creatiol
Renewable Natural Gas (RNG). RNG is generated when biogas composed of CO2 and
methanated through the addition of hydrogen. An alternative sustainable pathway, howeve
creation of Hydrogen Enrichetlatural Gas (HENG). HENG is created from the addition
hydrogen, in low volume percentages, to create a blend that emits less greenhouse gasses |
energy. The hydrogen used to create RNG and HENG can be generated from electrolys
surpluselectricity. Using surplus electricity, during gd€ak hours, helps a jurisdiction effective
manage the power grid. As demonstrated through this case study the use of RNG and HE!
utilized within the natural gas network can create an overaltiyamgnpact in any jurisdiction.

Powerto-gas to meet Transportation Demand w

SEGE2016-1020 C ) : : :
Providing Ancillary Services to the Electrical Grif

Time:
Ushnik Mukherjee, Sean Walker, Azadeh Maroufmashat, Mich
13:50pm-14:10pm Fowler, Ali Elkame

Abstract: Powerto-gas is a versatile and effective form of energy storage by which electr
generates hydrogen. The produced hydrogen thus becomes an alternative energy vector, whi
contained within the natural gas infrastructure or otherag® medium. By means of the raf
response of polymer electrolyte membrane (PEM) electrolyzers, Rov@as is also able to offe
important and high value auxiliary and regulatory power services, as well as energy transformi
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this paper, the auth® use the General Algebraic Modeling Simulation to develop a simulatior
2MW Powerto-Gas system that produces hydrogen to meet the demand of a hydrogen fueling
while providing ancillary service to the electrical grid.

SEGE2016-2030 | Combustion Characteristics of Torrefied Biom

Time Materials to Generate Power
| .

14:10 pm14:30pm Hanzade Haykiri Acma, Serdar Yaman, Sadriye Kucukbayrak

Abstract: Co-firing of biomass with coal for power generation is an effective way to lower the L
fossil fuels and to mitigate CO2 emissions. However, high moisture content, high yields of vc
low density, and insufficient calorific value of biomass theemain challenges to burn them with ci
in co-combustion systems. Also, €oing systems usually suffer mainly from high volatile mat
content of biomass that leads segregation of coal and biomass from each other dcomgustion.
In this context several woody biomass species such as olive milling residue (OMR), rhododt
(RH), and ash tree (AT) were subjected to torrefaction process at temperatures of 200, 250, al
under nitrogen atmosphere to produce biochars that have lower contetdtibés and higher contet
of calorific value. The biochars were characterized by the proximate and ultimate analyses
calorific value. It was found out that so significant improvements can be achieved in the ¢
values that the biocharsdsme almost comparable with shibuminous coals in terms of the calori
value. Besides, the burning reactivities of these biochars revealed that significant reductio
place in the burning reactivities through torrefaction. In addition, the buahagacteristics of thes
biochars were investigated by thermal analysis methods.

SEGE2016-2034 | Decarbonizing Transportation through the use
Time: Powerto-Gas for Oil Refining Operations

14:30pm-14:50pm Abdullah Al-Subaie Azadeh Maroufmashat, SeaWalker, Michael
Fowler, Ali Elkamel

Abstract: Powerto-Gas is a technology that generates hydrogen by electrolysis. It can be
provide a humber of energy services including energy storage, ancillary services for the electr
and, the produmn of hydrogen for industrial processes and transportation fuel. Hydrogen has
industrial applications such as in oil refining where it is used primarily in hydrotreating
hydrocracking processes. The purpose of this paper is to provide anviedentising poweto-gas
technology for oil refining processes in an effort to reduce the carbon footprint in refining in
and ultimately the transportation sector. It also highlights the optimal size and operation
hydrogen production facilityhat include polymer electrolyte membrane (PEM) electrolyzers to
the proposed refinery demand. The economic calculations include comparison of the cost of h
(% per kg) between electrolysis and steam methane reforming. The carbon pricingnsaisorated
in the analysis to show its potential impact in the costing of both technologies.

SEGE2016-2045 | A Power Plant with Storage but without Fuel
Time: Exhausts for Smoothing 'Green’ Electricity

14:50pm+15:10pm | H. Richter
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Abstract: In the following, RePowerBuf is presented, which is a new concept for filtering
backing electric power to counteract fluctuations from renewables. It can also be used as
relevant residual power plant in the 100 MW/16.8 GWh range for the tran&itr@newable energie
It provides for a controlling power range in time scales of one week to 10 ms, operates in
guadrants of the complex Gaussian plane, filters harmonic components of the line frequenc
mass inertia of its generatorchby fuel cells and Llon accumulators as backing systems, augm
the shorcircuit capacity of the grid, reduces thus its internal resistance, and contributes
frequency stability. This is accomplished without consuming fuel or polluting theocement by
means of closed Powsr-Gas To-Power Loops.
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SEGE2016-2075 | A Stochastic Modelling Framework to Analy
Time: Smart Grids Control Strategies

16:00pm+-16:20pm Silvano Chiaradonna, Felicita Di GiandomeniGiuylio Masetti

Abstract: Smart grids provide services at the basis of a number of application sectors, several of which
are critical from the perspective of human life, environment or financials. It is therefore paramount to
be assisted by technologies able to analyze the smdrbghavior in critical scenarios, e.g. where
cyber malfunctions or grid disruptions occur. In this paper, we present a stochastic modelling
framework to quantitatively assess representative indicators of the resilience and quality of service of
the distibution grid, in presence of accidental faults and malicious attacks. The results from the
performed analysis can be exploited to understand the dynamics of failures and to identify potential
system vulnerabilities, against which appropriate countermeastmld be developed. The features

of the proposed analysis framework are discussed, pointing out the stroligeoity of the involved
physics, the developed solutions to deal with control actions and the definition of indicators under
analysis. A cas study based on a reabrld network is also presented.
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SEGE2016-2081 | Hierarchical Safety Controfor Micro Energy
Time: Grids using adaptive neurfuzzy decision making

method
16:20pm16:40pm

Yahya Koraz and Hossam A. Gabbar

Abstract: In this paper a muHievel safety hierarchical control of a micro energy grid (MEG) is
proposed. The MEG is mainly consisting electricity, heating and cooling energy systems which
comprises renewable energy resources (i.e. photovoltaic (PV) and wimget(vidT)) and thermal
energy storage (TES). The majority of power electricity and heating are generateddnecator (CG)

gas turbine with assistance of renewable sources, which considered-fasrettp gas emission as

well as free energy productiorutbon the other hand it has accompanied intermittency on energy
production depends on varying weather conditions. This may affect the quality and reliability of the
energy production and service if not properly controlled and coordinated. Therefore jetee aai
optimum and resilient performance of the micro energy grid, a hierarchical control is necessary and
mandatory. A three level hierarchical control scheme for the MEG is offered with a use of adaptive
networkbased fuzzy inference system (ANFIS).

SEGE2016-2091 | Realization of Market Clearancglternatives in
Time: AC/DC Hybrid Microgrids

16:40pm-17:00pm Hatem Sindi, Amr A. Hamad and Ehab Haadany

Abstract: The main pillar of a smart grid setup is the evolution from a vertically integrated, partially
automated and produceontrolled electric power network to a decentralized one that enables
interactions among customers, network operators, and power predéceordingly, the existing and
emerging stakeholders will change their roles. Furthermore, the smart networks are characterized by
paradigm shift from exclusively ac to dc and hybrid ac/dc networks. In this work, the economic model
among the producersfesumers (prosumers) in the hybrid networks is developed based on the
mathematical formulation of their interactions along with the network technical aspects. The results
demonstrate the effectiveness and validity of the proposed scheme in realizingepuosgitd)/selling
alternatives among the prosumers.

SEGE2016-2126 | Smart Islanding in Smart Grids

Time: Youssef Hamdaouj AbdelilahMaach

17:00pm17:20pm

Abstract: In recent years, the concept of the micro grid has been developed thanks to various benefits
of distributed generators , the major advantages is the improvement in the reliability by supplying load
during power, the instability of electric infrastructutae to damage caused by disasters, technical
problems or electrical failures may be left some region without electricity for a short or long time, In
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such instances, Micro Grids needs to be smart and can be able to handle itself autonomously [1].
Therefoe, the energy management can play an important role to achieve tgeveeliing operation

of the Smart Mi cro Grid. The distributed generat
frequency like power plants. But, the problem is to evaluateotitage (categories, time to be
reconnected), how identify entities to include in the selection, manage their demand response with the
existed resources (stored or local produced...) and the possibility to include other entities to the
selection in the emgency case. This paper reviews some of the major challenges of islanding, and we
propose a classification of demand by priority, the classification depends also on the typology of the
area (industri al zone, city, mleasaurces.|In thispaperévg , and
study a static area isolation that contains some static entities like hospital, factory, green houses,
renewable energy, hotel, philg vehicles, and storage farm.

SEGE2016-2131 | |Integration of Different Energy Vectors
Time: Polygeneration Systems

17:220pm-17:40pm Paolo Lazzeroniand Maurizio Repetto

Abstract: One polygenerationode is an energy system where the user demands are met by different
generation sources, possibly including renewable energy inputs and energy storages. User demands can
involve one single energy vector like electricity, heating, cooling etc. or camrdmlznation of all of

them at the same time. The management strategy of these systems is not univocal since different mix of
production can meet the user demand. The operational management has to follow a strategy aiming at
some objective like maximisationf renewable energy share, minimisation of operational cost,
minimisation of environmental emission etc. The optimal strategy must be based on a model of the
system. An optimisation procedure based on a teelspaomical approach is here presented togethe

with its main features. An application example is presented and results discussed.
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SEGE2016-2060 | A mathematical model for estimating oil drainage
Time: in SAGD process considering wellbore/format

coupling effect
16:00pm-16:20pm

Chunlan Li, Linsong Cheng and Hao Gu

Abstract: The aim of this work is to present a new mathematical model for estimating oil drainage rate

in rising and expanding steam chamber stages in Sisaisted gravity drainage (SAGD) process,

more importantly, verticalvellbore/formation and horantatwellbore/formation coupling effects are

taken into consideration. In this study, a function of steam chamber height is introduced and the
expressions for oil drainage rate in the rising and expanding steam chamber stages are derived in detail.
Then,an example is given to introduce how to use the proposed method. The results indicate that heat
injection power per meter reduces gradually along the horizontal wellbore, which affects both steam
chamber height and oil drainage rate in the SAGD proces®dVer, it is found that when production
time is the same, t he calcul ated oil drainage r at
method, but the production period in the rising steam chamber stage for the former is longer than the
latter.

SEGE2016-2070 | Optimization of Renewable Powered Hydrog
Time: Micro-grid; taking in to account Econom

Criteria
16:20pm-16:40pm
Azadeh Maroufmashat Ushnik Mukherjee, Jonathan Ranis
Mohammed Barbouti, Aaron Trainor, Hadi-&hayeb, NidhiJuthan
Michael Fowler

Abstract: In this paper, a renewable hydrogen powered mciw is developed that is capable of
supporting a community in islanded mode or while the macro grid is active. To accomplish this task,
different renewable energy based technologies, such as Solar PMs,twrbines, electrolysers,
hydrogen tanks and fuel cells are considered. The energy hub approach is used for the modeling, which
enables the provision of smart grid services and allows the management of both the energy generation
and the energy loads ofiantire community. As a case study, a community consisting of a large
distribution center and a residential complex is considered. The micro grid is responsible for meeting
the electricity demands of the community as well as supplying hydrogen for kli#s§f@nd hydrogen
vehicles. The hydrogen can be used directly as fuel for a fuel cell forklift, or vehicle, and for the
generation of electricity via vehicles for thedirectional grid connection, which allows the option to
supply electricity during gk hours by means of stored hydrogen energy. The objective of this work is

to find the optimum size of the different renewable technologies for the -gnictoconsidering
economic criteria.

SEGE2016-2085 | Economic Analysis of Retroting Existing Gas
Time: Turbine Power Plants with G8eneration Facility

16:40pm-17:00pm Mehaboob BashaS. M. Shaahid and Luai Adems
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Abstract: Cogeneration refers to the generation of combined heat and power (CHP), which is more
efficient than a central power plant generating only electricity. The proportion of power generation
using CHP is growing worlsvide due to efficiency improvements andveonmental benefits.
Exhaust heat from GT power plants can be fed to boilers for producing steam. Steam is used for
reservoir flooding, petrochemical industries, food processing etc. Operational gas turbine power
generation plants can be retrofitted to-generation power plant to produce steam in addition to
electrical power. A computational preliminary economic feasibility study of retrofitting a given
existing gas turbine power generation plant into -g&oeration power pid is presented in this pape

A 80 MW GE6111FA frame has been selected for the present study. The work includes the effect of
relative humidity (RH), ambient air temperature, etc., on economics of the power plant.
GTPRO/PEACE software has been used for carrying out the analpsiRA and temperature have
been varied from 30 to 45 % and from 80 to 100°F, respectively. For a decrease of inlet air
temperature by 10 F, net plant output and efficiency have been found to increase by 4.3 and 1.4 %, ,
respectively for GT only situationHowever, for GT with cogeneration scenario, for a decrease of inlet
air temperature by 10 F, net plant efficiency has been found to be increased from 33.3 % (GT only) to
63.4 % (cogeneration). For situations with and without cogeneration, break evgnwite has been

found to vary from 2.6 to 3.0 USD/MMBTU respectively and break even electricity price have been
found to vary from 0.018 to 0.022 USD/kWh respectively. For the simulation conducted, emission has
been found to be 344352 ton/year.

SEGE2016-2090-A | Economic  Assessment of the QU
Thermochemical Cycle Coupled with SCWR
Large Scale Hydrogen Production

Time:

17:00pm17:20pm
R. S. EFEmam, I. Khamis, I. Dincer

Abstract: There is a growing interest in large scale nuclear hydrogen production which is believed to
be the energy carrier to cover future energy demands and to achieve sustainable development in the
enery sector. The Gl hybrid theochemical cycle is eyed ame® of the most attractive and
promising hydrogen production technologies due to the fact that it has an operating temperature of
about 5500C (much lower than thd Srocess). This makes it a good candidate for coupling with one

of the GENIV future reactos i.e. the SCWR which can deliver thermal energy at 6250C~6500C core
exit temperature. However, large scale hydrogen production usi@ €ycle technology has not yet
reached a mature stage. Similarly, the SCWR appears to be a potential candidatelytahsup
necessary heat at the desired temperature to & €cle for hydrogen production. There is a further
potential to enhance this for other tear cogeneration applications this paper, an economic
assessment of large scale nuclear hydrggeduction is conducted using the IAEA HEEP tool for
integrated SCWR and &0l hydrogen production plant. Various scenarios of hydrogen storage and
transportation are considered for further understanding of the effect of these facilities on the cost of the
produced hydrogen. The results show that large scale nuclear hydrogen production using SCWR
nuclear power with Gl cycle is achieved at competitive cost considering other nuclear based
technologies.
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SEGE2016-2118 | Predictive = Modbng of Dissolved Gas
Time: Concentration in  Oil-lmmersed  Substatio

Transformers
17:20pm-17:40pm

Younghun Kim, Aanchal Goyal, Tarun Kumar

Abstract: With the advent of smart grids, a significant amount of data has become available about the
electric infrastructure. Much of research focus has been on exploiting newly available data sources
such as smart meters and phasor measurement units. This papEses a new class of predictive
analytics that can be built to manage existing infrastructure by combining new and old data sources
together. Power transformers, one of the most critical assets in the grid, are perhaps frontrunners
among 6 s maassetewhith have significhnt instrumentation already installed to monitor their
operating conditions such as load, voltage, and internal oil temperature. While such advanced
instrumentation enables detailed operating condition monitoring, manual meastoérdissolved gas
concentration has been the primary fault diagnostic method to identify their fault modes. Dissolved gas
analysis (DGA) offers great potential to diagnose fault modes in sughroiérsed transformers. This
manual routine DGA, howeveis costly and not free from error. Fortunately, it is understood that the
loading conditions of transformers are major drivers of fault modes-impikrsed transformers. In

this paper, a predictive model is proposed to predict accumulation of dissalsezbigcentration in
sealed substation transformers based on its historical loading conditions. Adimelisional
regression approach is used to predict the concentration level of each gadiimerelleasurements

from historical dissolved gas analysaese used to solve the regression problem with a robust
optimization framework.

Sessiord  Transmission and Distribution, Smart

Infrastructures
Venue: Room UA220
Chair: TBA

Time: 9: 20am-10:20am

Note:

* Session photo will be taken at the end ofghssion.
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* For the best presentation of each session
* The certification of Oral/Poster presentation, listeners, wilatvarded at the end of each session.
* To show respect to other authors, especially to encourage the student authors, we strongly sugg
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situations please come as early as you could.

SEGE2016-2086 | Impact of Including Dynamic Line Rating Mod
Time: on Colombian Power System

9:20am9:40am Julio Chinchilla-Guarin, J. Rosero
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Abstract: This paper discusses the impact of dynamic line rating (henceforth DLR) of transmission
lines on power flow of the Colombian National Interconnected System (SIN, in Spanish), specifically
in the Department of Cundinamarca. Input data were meteorologitta#svas angle of wind, wind

speed and environmental temperature. DLR was implemented on National Laboratory of Smart Grids,
LAB+i, on BogotaCampus of Universidad Nacional de Colombia to find dynamic rating, resistance,
capacitance and inductance in trarssion lines of Cundinamarca. LAB+i platform was used to
visualize the results of lines and power flow model, which was ran hourly for 1 day. In addition,
voltage and power factor at system nodes are shown. The results indicate that transmission lines can
carry 70.9% more current using DLR regarding static rating and DLR improved power systems
calculations. Active energy losses decreased 39.27% during a day compared to a power flow when line
rating is static. Efficiency of the line is directly relatedtorating, i.e. the efficiency of lines is higher

at nights, when the peak occurs in the daily load curve in Colombia. Dynamic rating is inversely
related to voltage magnitude at a PV node and directly related to the voltage at a PQ node. This is due
to vaiations in the voltage drop of the line. Voltages do not exceed the ranges established by the local
and international regulations and their variation was up to 0.02% at PV nodes and 0.04% at PQ nodes
for one day.

SEGE2016-2124 | Day Ahead Hourly Forecast of Solar Irradiance
Time: Abu Dhabi, UAE

9:40am-10:00am Sajid Hussain Ali Al Alili

Abstract: Forecasting is an inseparable part of modern renewable energy generation systems including
wind, solar and wave. In order to effectively manage integratfogrid-connected energy resources

and energy storage systems, the energy generation potential of these resources needs to be estimated
ahead in time. To this aim, this paper applies a simple and linear statistical forecasting technique, the
Autoregressie Integrated Moving Average (ARIMA) on hourly global horizontal irradiance (GHI
W/m2) data. The objective is to test the capabilities of ARIMA forecasting on high resolution solar
time series for the state of Abu Dhabi, the United Arab Emirates and \ay the foundations for

further indepth analysis. The performance of the model is assessed using commonly used statistical
metrics, coefficient of determination (R2) and root mean square error (RMSE). The model is trained
and tested on hourly GHI from Mdrc2016. The R2 and RMSE values for the best fit model are found

to be 88.63% and 72.88 W/m2, respectively.

SEGE2016-2129 | Evaluation of Community Virtual Power Plg
Time: under Various Pricing Schemes

10:00am10:20am Oghenovo Okpakq Haile-SelassieRajamani, Prashant Pillai, Ugon
Anuebunwa, K. Shanti Swarup

Abstract: Technological advancement on the electricity grid has focused on maximizing its use. This
has led to the introduction of energy storage. Energy storage could be used to provide both peak and
off-peak services to the grid. Recent work on the use of smiédl of energy storage like battery has
proposed the vehicle to grid system. It is propose in this work to have energy storage device embedded
inside the house of the energy consumer. In such a system, consumers with battery energy storage can
be aggregatkin to a community virtual power plant. In this paper, an optimized energy resource
allocation algorithm is presented for a virtual power plant using genetic algorithm. The results show
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that it is critical to have a pricing scheme that help achieve doalgrid, virtual power plant, and
consumers.

Session @I Information Systems and Communications

Venue: Room UA120
Chair: TBA

Time: 9: 20an-10:20an

Note:

* Session photo will be taken at the end of the session.

* Copy PPT/PDF on conference laptopriibhutes earlier before each session starts.

* For the best presentation of each session
* The certification of Oral/Poster presentation, listeners, will be awarded at the end of each sessid
* To showrespect to other authors, especially to encourage the student authors, we strongly sugg
attend the whole session, and the scheduled time for presentations might be changed due to une
situations, please come as early as you could.

SEGE2016-2072 | Formalizing AnonymityDelay Tradeoffs in Sma
Time: Grid Networks

9:20am-9:40an Benjamin Lipton and Sumita Mishra

Abstract: Privacy concerns about smart metering have proven to be a significant roadblock to adoption
of the smart grid. In the smart grid, electricity usage data are collected in neaanee&xposing users

to attacks that reveal their habits, location, andfguences. Other research in this area has
demonstrated the possibility of using pseudonyms to decouptrdéowency billing data from high
frequency grid maintenance data. Such schemes must provide a way to authenticate the pseudonym as
belonging to a r@ customer, to defend against the submission of false data. However, this
authentication process exposes the system to timing attacks that can correlate the authentication of a
particular customer with the appearance of a new pseudonym on the netwesk. tithing attacks

have been addressed informally in the literature with techniques such as adding a random delay to
transmission. The anonymity thus provided is not quantified or guaranteed, and can be subverted with
active attacks via the service provid@his paper introduces a method for defeating timing attacks
based on the theory of mix networks. The use of a mix formalizes a method of randomizing the order in
which authentication attempts are serviced. The mix design is described in detail estbwisthat

this method is more resistant to attack and allows for an explicit tradeoff between anonymity and delay.

SEGE2016-2121 | Smart Grid Cooperative Communications us
Time: Switched Relays with Power Allocation

9:40am-10:00am Yawgeng A. Chau
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Abstract: In this paper, the cooperation communication with a modified swaitckexamine relay

(SER) for the advanced metering infrastructure (AMI) is addressed, wheregkedmplifyand

forward (AF) relay is used since it consumes less power of plagessing and results in matched
performance as compared to decadeforward (DF) relay. With the SER for smart grid cooperative
communications, the relay is used only when the faded sigmalise ratio (SNR) of the direct
transmission from the semnrsor meter node to the meter data management center falls below a preset
threshold. In the paper, the average transmission power of the cooperative communication with the
modified SER is evaluated, and the optimal switch threshold is derived. In addjitonal allocation

of transmission powers for direct transmission and-togl relaying channels is considered. For the
AMI system, numerical results of the optimal switch threshold and the minimum average transmission
power are illustrated for the cooptiem communication, where the relation between the optimal switch
threshold and the minimum average transmission power is illustrated and different cases of fading
parameters of wireless channels are studied.

SEGE2016-2130 | A Survey:Internet of Things (IOT) Technologie
Time: Applications and Challenges

10:00am10:20am Sajjad Hussain Shahand llyas Yaqoob

Abstract: The main aim of this paper is to discuss the Internet of things in wider sense and prominence
on protocols, technologies and application along related issues. The main factor loT concept is the
integration of different technologies. The IoT is empowergdhe hottest developments in RFID,
smart sensors, communication technologies, and Internet protocols. Primary hypothesis is to have
smart sensor dealing directly to deliver a class of applications without any external or human
participation. Recently delapment in Internet and smart phone and mactoraachine M2M
technologies can be consider first phase of the 10T. In the coming years 10T is expected to be one of
the main hub between various technologies by connecting smart physical objects togetivwan
different applications in support of smart decision making. In this paper we discuss IoT architecture
and technical aspect that relate to I0T. Then, give over view about loT technologies, protocols and
applications and related issues with compariseb other survey papers. Our main aim to provide a
framework to researcher and application developer that how different protocols works, over view of
some key issues of 10T and the relation between loT and other embryonic technologies including big
data aalytics and cloud computing.
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Chair: Dr. Ahmed Othman
UoIT

Time: 10:50am12:30pm

Note:
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attend the whole session, and the scheduled time for presentations might be changed due to une
situations, please come as earlyas could.

SEGE2016-1008
Analysis of Elevator Drives  Energ

Time: Consumptions with Permanent Magnet Machir

10:50am11:10am
Anand R. and M. Mahesh

Skype Presentation

Abstract: This paper examines the energy consumption of the electric drives and permanent
machines considering the actual system performance of machine and variable speed drive. Most
solution in the current trend of elevator technology is permanegnehaynchronous motor with variak
frequency drive with direct current voltage bus intermediate. Energy consumption has been un
with actual measurements and examine the behavior to understand the load on the system that
higher efficient.

SEGE2016-2051 An Improved Integrated Boost Fibridge

_ Converter
Time:

11:10am11:30am Zhilei Yao and Jing Xu

Abstract: The output voltage of Fuel cell or solar cell is often low and varies widely with the loa
environmental condition, such as-20 V. Therefore, a ddc converter for large wide inpubltage
range application is often used as the frami convertern the microgrid. The boost and fldtidge
converters are integrated to reduce the cost and filter by sharing the switches. However, voltage
the rectifier diode is high and difficult to be selected in the conventional integrated bodsidiyd
converter, so it is not suitable for large wide inpoltage range application. Therefore, an impro
integrated boost fulbbridge converter is proposed. Voltage stress of rectifier diodes, voltage str
switches, and size and weight of the inpud autput filters are reduced. Operating principle of
proposed converter is illustrated. Design guidelines and example are given. Simulation results v
theoretical analysis.

SEGE2016-2052 Modeling and Simulation ol/ehicle Powel
. Network in Simulink/MATLAB
Ime:
11-30am11:50am Dmytro Bilyi and Dieter Gerling

Abstract: This publication describes the developed general model of the vehicle power netw
MATLAB. The developed model includes most significant components of 12 V electrical network
as alternator, rectifier, loads and battery, designed in form ofnealels. The vehicle power netwo
model has a modular design, so single-swalels can be replaced easily. The quality of the devel
model has been verified by comparison of simulation results with measurement results on the te:
Modeling of everysingle component, such as the sobdel of the alternator or the suimdel of the
excitation current control, as well as functioning principle of the vehicle power network and sin
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automotivetypical test case will be described in detail in the feitg publication.

SEGE2016-2082 |Per f or manc e AnAd BESs With
Time: Different Switching Schemes

1150am12:10am Saadmaan Rahman

Abstract: Thi s paper revi ews t he -pplsrvbliage maume (¥S) BECa
power electronic converter (PEC) with different switching schemes. Among the pulse width mod
(PWM) techni gueAf 6-puseRECS! SinusoiBaliPWIMESPWId the easiest and olde
technique. Space Vector pulse width modulation (SVPWM) method is an advanced, comg
intensive PWM method which is based on the concept of space vector made from the switching
the PEC. Random pulse width modulatidRPWM) has become a viable alternative to PWM. Hystel
Band Current Control (HBCC) is based on calculating the error between a reference output and tl
output of a converter. This paper aims to reveal the concepts, design, and switchingeseB®iRWM,
SPWM, RPWM and HBCC i mipllse DEACtPET on dATLAB/SIMULINK
platform. The performance evaluation and comparison of each of these switching techniques |
presented in this paper. Developing an LC filter for reducing geltatal harmonic distortion (THDV) o
the outputside of the PEC is another aim of this paper.

SEGE2016-2128 | Application of the Extended KALMAN Filter t
Time: the Parameters Estimation in the Vector Contrc

the BDFIG
12:10pm-12:30pm

Omar Saidi, Hammou Djadgrim Yazid and Mohamed Menaa

Abstract: This paper discusses a problem of parameters variation in the control strategy
instantaneous power with oriented flux applied to the brushless doubly fed induction generators (
for power generation. The aim of BDFIG control is to achieve dymgarformances similar to th
doubly fed induction generator (DFIG). The objective is to apply a robust control to independently
active and reactive power generated by the BDFIG decoupled by the orientation of flux \
parameters variation inagt. For this, we use an online estimation with a new extended KALMAN
only for the preponderant parameters. Simulation results confirm the feasibility and superb perfc
of the proposed strategy.

SessionlZ Information Systems andCommunications

Venue: Room UA120
Chair: TBA

Time: 10: 50am-12:30pm

Note:
* Session photo will be taken at the end of the session.
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SEGE2016-2078-A | |ntelligent photovoltaic monitoring based solar
Time: irradiancebig data and wireless sensor networks

10:50am-11:10pm Tao Hu, Minghui Zheng , Jianjun Tan , Li Zhu, and Wang Miao

Abstract: Clean energy technologies, especially photovoltaic, have recently become more ar
popular and important due to their substantial benefits for environment, economy, and
security. How to improve the management and usage efficiency of photovodtaer stations is .
challenging problem that needs to be investigated deeply. In this paper, Wireless sensor t
(WSNs) are utilized to efficiently deliver the monitoring data of the photovoltaic (PV) modules
power stations to the monitoringerter located in Cloud datacenter. With the aim of detecting
problems of PV modules from the monitoring big data, a-d¢lass data fusion method is first
developed to integrate the monitoring data at sensor nodes of WSNSs; then an innovativ
supevised Support vector machine (SVM) classifier is designed and trained by existing
irradiance big data at the monitor center. With the prediction model provided by the trained cle
an outlier detection algorithm is devised to classify andtéottae problems of PV modules throu
calculating the average value of the questionable data. In order to evaluate the performanc
proposed methods, a comprehensive experimental platform is set up. The experimental rest
that the predicted Waes match well with the theoretical value of power generation.

SEGE2016-2079-A | Design of miniature photovoltaic power generat

. system based on ZigBee network technology

Yi Jin-giao, Tan JiaAun, Huang Yong, Sun Xiaho

11:10am-11:30am

Abstract: ZigBee network technology is an emerging research field of information science, this
proposes a miniature photovoltaic power generation system based on ZigBee network tec
design scheme and implement, household photovoltaic poweratjenesystems have been discus:
in detail in the ZigBee network framework, including information collection, system control, mc
design, and sensor network nodes deployment, etc., the system for the center with the cor
build ZigBee star stiiure for the micro photovoltaic power generation system of intelli
management and working state real time monitoring. The results show that the ZigBee 1
technology application in household photovoltaic power generation system, not only imipec
level of the information management system, further research on grid type household phot
power station also has important research significance.

SEGE2016-2080-A | Design and realization of photovoltaic modu
Time: monitoring system based on wireless sen
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network
11:30am-11:50am

Xianbo Sun)Yong Huang, Janjun Tan, Jingqiao YZhu Li

Abstract: In view of the characteristics of photovoltaic modules, a system scheme based on\
sensor network (WSN) is presented, which adopts CC2430 that is a low power RF chip froi
design the coordinator nodes and sensor nodes in the WSN. Sensowaddisthe mode of perio
collection, collect and send data to the coordinator in a fixed period, and the coordinator will s
data to a remote server to be stored or analyzed. The remote monitoring and management ¢
acquisition the voltage nal current information of the photovoltaic modules and collect
information about intensity of illumination, and it greatly simplifies the maintenance of photov
power station. The system can solve the problem of complex cabling with the advasftémes
power consumption, low cost, good robustness, extended flexible and high reliability. An ef
tool is provided for monitoring and analysis decisioaking of the photovoltaic power station.

SEGE2016-2095 | Advanced Metering Infrastructure Using D:
Time: Communications Underlaying LFE Cellular

Networks
11:50am-12:10pm

. Mahmoud Elmesalawy Haitham Esmat, Ibrahim lbrahim and Hoss
SkypePresentation | sapbar

Abstract: In smart grid advanced metering infrastructure (AMI) networks, tsmaters (SMs) art
used to send the consumption data to the metering data management system (MDMS) for mu
and control. Long Term EvolutieAdvanced (LTEA) networks offer an attractive way to provide t
communications between SMs and MDMS becaidéeir large coverage area and high availabil
On the other hand, Devige-Device (D2D) communication is considered a promising techno
that providing a mechanism for sharing the EAEENodeB radio resources for efficient spectr
utilization. In this paper, we investigate the use of D2D communication technology for
communications underlaying LTE networks. A novel method is proposed to provide the reqt
connectivity between each group of SMs and its serving data concentrator (DC) usin
communication. The proposed method is based on two main phases. In the first phase, il
allowed cellular user equipment (CUE) reuse candidates for each SM is determined taki
consideration the QoS requirements for both of CUEs and SMs. Isettumd phase, the optim
resource allocation for each SM is decided with the objective to maximize the total number
that can be admitted and operated in the D2D reuse mode. Simulation results showed
proposed method can be used to prowfficient AMI communication underlaying LTE cellule
networks with outstanding performance in terms of access rate and achieved network through,

SEGE2016-2113 | A Review of Robust Image Enhancem
Time: Algorithms and TheiApplications

12:10pm-12:30pm | Emrah Irmak , Ahmet H. Ertas

Abstract: The essential target of image enhancement is to minimize noise from a digital im
keeping the intrinsic information of the image preserved. The main difficulty in image enhancel
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determining the criteria for enhancement and, therefore, more dhanimage enhanceme
techniques are empirical and require interactive procedures to obtain satisfactory results. In tf
robust image enhancement algorithms are discussed, implemented to noisy images and
according to their robustness. Talgorithms are especially able to improve the contrast of me
images, fingerprint images and selenography images by means of software techniques. When
that one image has better quality than another image, quality measure metrics are nbedethe(
comparing image quality just by visual appearance may not be objective because images cc
from person to person. That is why gquantitative metrics are crucial to compare images fi
qualities. In this paper Peak Signal to Noise RatioNfRSand Mean Squared Error (MSE) qual
measure metrics are used to compare the image enhancement methods systematically.
methods are validated by the performance measures with PSNR and MSE. It is believed

paper will provide comprehens reference source for the researchers involved in ir
enhancement field.

Sessionl3 Energy Storage

Venue: Room UA220
Chair: Dr. Khairy Sayed
uoIT

Time: 13: 30pm-15:30pm

Note:

* Session photo will be taken at the end ofghesion.
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* For the best presentation of each session

* The certification of Oral/Poster presentation, listeners, wilatvarded at the end of each session.

* To show respect to other authors, especially to encourage the student authors, we strongly sugg
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situations please come as early as you could.

SEGE2016-2020 | Evaluation of the Potential of Integrating Bat
_ Electric Vehicles into the Energy Structure o
Time: Commercial Company

13:30pm-13:50pm [
3:30pm+-13:50p Johannes BetzThomas Scholz, Markus Lienkamp

Abstract: This paper presents the evaluation of the potential of integrating battery electric v
into the energy structure of a commercial company. First, this evaluation is done by analyzil
test data of 35 commercial vehicles. The goal is to evah@telong and how often a commerci
vehicle is parked at the company location. Second, smart meter data which was recorded ovel
of three years for one commercial company is analyzed. The recorded data displays t
dependent energy flow of emy producers (photovoltaic systems, combined heat and p
systems), energy consumers (base load of the company, different household consumers) ar
used to charge a battery electric vehicle. The goal is to evaluate the potential of a techmic
economically rewarding integration of battery electric vehicles in commercial companies. The
used to charge the electric vehicles will be evaluated to define the degree of integration into -
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energy structure. It will be compared to theatenergy within the system to determine the potet
of enhancing profitability while charging. Furthermore those results will be compared
exemplary private household (smart home).

Power Management Strategpr Sizing Battery
SEGE2016-2058 | System for Peak Load Limiting in a Univers

Time: Campus

13:50pm-14:10pm Hanane Dagdouguj Nicolas Mary, Arthaud Berau8udreau and Loui
' ' Dessaint

Abstract: This paper presents an effective approach to design the capacity of the battery
storage system (BESS) when this latter is applied for peak load shaving in campus ur
buildings integrating roefop photovoltaic (PV) modules. In our settintgatricity is mainly suppliec
from the utility grid to a preset power limit. However, once the load demand exceeds theep
power limit, photovoltaic modules and BESS can both be used to effectively limit the active
drawn from the utility grid. Mie sizing strategy aims to minimize investment on BESS and
advantages of the available PV modules to limit the campus peak load to a minimum billing d
The main objective of the proposed method is to find the optimal size of the BESS that esuxima
annual benefits of the university campus when the BESS and PV modules are used for pr
shaving. A cost benefit analysis is implemented and which considers also factors influenc
BESS such as battery conversion losses. The approaclidistedlby case studies where the optil
battery system is sized for Quebec pricing scheme.

Study of stadup of a continuous digester for biog

SEGE2016-2084 :
production

Time:
Kalloum Slimane, Djaafri Mohammed, Khelafi Mostafa, Tah#fhmed,
14:10pm-14:30pm Kaidi Kamel, Salem Fethya, Touzi Abdelkader

Abstract: A continuous digester type was designed at the laboratory scale with an aim to s
and improving anaerobic digestion of organic wastes. The results obtained can be extrap:
large scale pilot plant. To study the digester atprive have choseas a substrate the sludge iss!
from the wastewater treatment plant located in Adrar city (south west of Algeria). Dif
parameters have been considered such as pH, VFA, COD, and volume of biogas generated ¢
digestion process. In addition the production of green and renewable energy (biogas). The di
designed for laboratory scale, also allowed us to treat the initial pollution in the sludge fr
treatment plant.

SEGE2016-2096 | A New Circuit Topology foBattery Charger fron
Time: 200V DC Source to 12V for Hybrid Automoti\

Applications
14:30pm-14:50pm

Khairy Sayed, Hossam Gabbar, Katsumi Nishida and Mutsuo Nakao
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Abstract: The research target is the development of the DC/DC converter for charging from
NiMH or Li- lon battery to 12V Leadcid storage battery in hybrid cars such as Toyota Prius. Ir
a 12V Leadacid storage battery is used to operate air conditiomen lights and various actuators
engine control unit etc. Before the leacid battery ends up all the discharge, it should be che
using the alternator. In order to improve fuel efficiency, it is necessary to implementadiesb
charge controlwhere the battery charge is executed in deceleration period avoiding the acce
period of the car. In Hybrid cars, as a high voltage NiMH battery is equipped, it is possible to
12V Leadacid storage battery from the high voltage battery. Byguthis scheme, it is realized n
only to take off the alternator but also to improve braking touch for the car driver, beca
regenerative energy can be absorbed in the high voltage battery. Furthermore the fuel efficie
be improved easily fothe reason why the efficiency of DC/DC converter is much higher than tt
alternator.

SEGE2016-2033 | Smart Power System Management based
Time: Ope_rational subystems of Energy Sectors

Crisis

14:50 pm-15:10 pm

Naser Khodabakhsfdiavinani andHossein. A. Abyaneh

Abstract: Modern, deregulated and smart power systems are design based on information tra
between energy market players to follow power route from generation to consumption co
Events and unpredictable situation may cause lack of commitment andutlakerefore, the crisi
managements is required to decrease the effects of events in market environment. In thi:
market players are entitled as a system and their functions are classified-ggstaubs. The
connection between stdystems of edcr system have been analyzed and managements mo:
systems have been detected. Finally, a case study shows the ability of information and
proposed models in events.

Sessionl4 Thermal Energy Systems& Safety and Security
of Smart Energy Grids

Venue: Room UA1120
Chair:
Maher AbdelkhalekUniversity of Windsor

Time: 13: 30prAl5:50pm

Note:

* Session photo will be taken at the end of the session.

* Copy PPT/PDF on conference laptop 10 minutes earlier before each stadien

* For the best presentation of each session

* The certification of Oral/Poster presentation, listeners, will be awarded at the end of each sessig
* To show respect to other authors, espectallgncourage the student authors, we strongly suggest

attend the whole session, and the scheduled time for presentations might be changed due to une
situations, please come as early as you could.
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SEGE2016-2089 | OPtimization of FQ Units. in Radial Dis.tributic
Systems Considering ddting Loads Using G4

Time: Algorithm
13:30pm13:50pm Hamid Hassanzadeh Fardand Alireza Jalilian

Abstract: Distributed Generations (DGs) are becoming more prominent in distribution systems du
incremental demands for electrical energy. DG units have various benefits such as loss reductio
guality and voltage profile improvement, and etc. In otdeachieve the aforementioned benefits, |
location and size should be optimized. Some DG technologies have little pollution and high eft
like Fuel Cells (FCs), which can provide electrical and heating required loads in the system. In thi
an approach based on Genetic Algorithm (GA) is proposed to achieve the optimal place and siz
cell units in the redial distribution system. The objective function consists of the total cost of fL
units, cost of the purchased natural gas, a@dstistribution system power losses, and penalty
greenhouse gas emissions. Furthermore, natural gas is used to produce the required hydrogen f
cells to provide electricity. The loads consist of both electrical and heating loads in tme. gysfiest,
the heating load is provided by FC units in the system, and then it is provided by the purchase(
gas. A detailed performance analysis is done on 13 bus test radial distribution system. The rest
that this approach was highly sessful in improving voltage profile, decreasing power loss
consuming natural gas.

SEGE2016-1005 Dynamic Simulation of Heat Losses in a Dist
Heating System: a Case Study in Wales

Time:

Yu Li, Yacine Rezgui, Hanxing Zh
13:50pm-14:10pm u'll, yacl zgui, Hanxing Zhu

Abstract: District heating (DH) is a promising energy solution to alleviate environmental ne(
impacts caused by fossil fuels. Improving the performance of DH systems is one of the major ch
to promote larger scale adoption. This paper presents a dysemitation of a DH distribution networ
located in Ebbw Vale, south Wales. A numerical simulation model is developed in Simscape/Sim
analyze heat losses in the distribution network at different periods of the week. Results show t
losses irthe network vary between2% during weekday daytime, while they increase-i®% at night.
Supply and return temperatures of each building are presented and simulation results are in
measured data. In addition, node flow rates and node tetapEyare analyzed. This model can be u
to provide reference for selecting the best pipe configuration, including size and insulation mate
minimize heat losses.

Innovative Flexible Heating System by the Use

SEGE2016-2064 Additive PlasmaCoating Technology

Time:
Thomas Braun, Johannes Birner, Markus Michl, Lukas Schaller, R
14:10pm-14:30pm Bdm and Jag Franke

Abstract: The aim of this study is to develop a new kind of heating system that eliminates e
disadvantages and expands current advantages. This includes the poor efficiency of gas and o
the high installation effort for connecting the central hmptas well as low hedtansfer rates
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Investigations point out that warm ambient surfaces increase the physical living comfort without
up the air inside rooms while reducing costs. These conditions can be achieved by radiation heati
heat & not stored in the air and thus not lost in case of ventilation. In this paper, a new approact
described, where radiation heating is applied to a variety of surfaces of domestic objects by
technology. This technology offers new opportunitiescontrast to commercial systems of radiat
heating, which are largely applied on planar walls. Furthermore, it will be outlined how this tech
can be used for radiation heating on desks, so anyone can adjust its cgooteéémperature in th
office. A concept that allows providing heat exactly where it is required, e.g. in the proximity of a
is developed.

SEGE2016-2065 | Potential analysis of the use of electric stor
Time: heaters for demand side managenagplications

14:30pm-14:50pm Johannes Birner, Thomas Braun, Michael Gaus, Markus Michl, J
Franke

Abstract: Since storage technologies are very expensive in acquisition, possibilities of demal
management (DSM) are of increasing interest. In this paper thésre$wl potential analysis for DSI
applications within the field of domestic living is presented. This analysis shows the higip&i8iial
for electric storage heaters in Germany. So, a system approach for the interconnection of in
electric storge heaters with the control center of the energy supply company is developed thus cr
bidirectional communication between households and the energy supply company. This
architecture makes it possible, especially for small and local energliesapto offload some of th
energy surplus from the grid into individual customer homes.

SEGE2016-2036 | A Security Mechanism for Softwaidefined
Time: Networking based Communications in Vehitie
Grid

14:50pm15:10pm
Shanghua Zhang Qiang Li, Jun Wy Jianhua Li, and Gaolei Li

Abstract: As a kind of new technologies in smart grid, vehickgrid (V2G) constructs a flexible an
extensible inter operation platform between electric vehicles and grids, in which the bidirec
charging can be performed between vehicles and grid baghé demands. In V2G, there are numer:
challenges among which cyber security is a major one that needs to be addressed with prio
softwaredefined networking is an advanced architecture for next generation networks, which
flexible control by separating control plane from data plane. The flexible configuration fol
communications and security can enable more scalable, secure, and collaborative system, these
SDN as a potential communication architecture for V2G. This paper aiapptp the SDN technolog
on V2G system, which we termed as softwaedined V2G (SBEV2G). To the best of our knowledg
this is the first work to deal with the high dynamics of communications and security for V2G by
SDN. Moreover, we propose a now&curity communication mechanism (SCM) for dynamic V
system to ensure confidentiality, integrality, repudiation, authentication, etc. To evaluate the schi
the security analysis, performances, and comparisons are done to demonstrate thatsbe pofipare
defined SCM (SEGSCM) is possible and a promising solution for-8PG system. The proposed S
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SCM is significant to enhance the security for V2G.

SEGE2016-2046 | Evaluating Demand Response Strategies in
Time: presence oRenewable Energies: A Distributi

Grid Perspective
15:10pm-15:30pm

Sarmad Hanif, Tobias Massier, Thomas Hamacher, Thomas Reindl

Abstract: Flexible load operators are particularly interested in monetary transactions of demand r
(DR). However the integration of the DR scheme into the distribution network results in modificati
power flows, which has to be managed by the distribution system operator (DSO). Hence, a cool
must be achieved between these two entities to comply withitlibidual constraints and objective
With the integration of highly distributed and variable renewable energy, achieving this coord
becomes an even more important task. In this paper, an optimibased generic model is presented
evaluatig DR in the presence of solar photovoltaic (PV) and flexible loads. The integrated c
pricing methodology is obtained from the developed framework, which takes into account ope
conditions of the distribution grid and flexible loads. The ecunand operational efficiency of the D
strategy is evaluated in the presence of (1) various pricing structures and (2) available network toj
Case studies are performed using a validated building model and actual solar irradiation measure
a benchmark distribution network. For comparison, liberalized market settings of the National Ele
Market of Singapore (NEMS) are adopted in this paper.

SEGE2016-2119 | Noise Characteristics and Fast Filtering
Time: Synchronized Frequency Measurement in L¢

Voltage Grid
15:30pm1550pm

Zongshuai Jin, Hengxu Zhang

Abstract: Power system monitoring is the basis of realizing operation safety and stability. The inci
integration of renewable energy generation along with the growing diffusion of nonlinear loau
micro-generators complicates the characteristics of lowagel grid, which leads to new requirements
the synchronized dynamic monitoring in low voltage electrical network. Unfortunately, the
waveform in low voltage grid is polluted by heavy noises, which will influence the estimation accui
synchonized frequency measurement at low voltage side. Firstly, this paper summarizes th
characteristics of synchronized frequency measurement at low voltage side, including white ¢
noise, random impulsive noise and periodic impulsive noise. 8cdrased on the noise characteris
median filtering and mean filtering methods are analyzed as the best choice of the fast nois
Thirdly, the optimal parameter of the filter is analyzed by simulation. The optimal length of filter wi
can bedetermined according to this simulation result in the condition that SNR is known. Finall
filtering case of the frequency signal recorded by PMU Light is analyzed, which proves that the nc
be filtered effectively by the filter. It is worthy temphasize that this fast filtering method is a g
choice of measurement preprocessing for various online applications of synchronized fre
measurement in low voltagestwork
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