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PEDG 2021 PROGRAM 
NOTE: All timings below are in U.S. Eastern Daylight Time zone 

Monday, June 28 

8:00 am Tutorial 1 (Tutorial Stage A) 
Power Management and Converter Control for Hybrid 
AC/DC Microgrids...N/A 
Kai Sun, Tsinghua University (Academia) 

Tutorial 2 (Tutorial Stage B) 
Grid Forming Energy Storage: Design Challenges, Technical 
Performance Results and Market Opportunities for the World First 
Large Scale Virtual Synchronous Machine Connected to the 
Australian National Power System...N/A  
Stanislav Cherevatskiy, Hitachi ABB Power Grids (Industry) 

Andrew Tuckey, Hitachi ABB Power Grids (Industry) 

John Glassmire, Hitachi ABB Power Grids (Industry) 

9:45 am Break 

10:00 am Tutorial 3 (Tutorial Stage A) 
Reliability of Power Electronics in PV Systems: Design and Control 
Solutions...N/A 
Ariya Sangwondgwanich, Aalborg University (Academia) 

Frede Blaabjerg, Aalborg University (Academia) 

Tutorial 4 (Tutorial Stage B) 
Electrified Aerospace Propulsion and High Bandwidth Power 
Hardware in Loop test Platform: Raytheon Technologies Research 
Center...N/A 
Parag Kshirsagar, Raytheon Technologies Research Center (Industry) 

Xin Wu, Raytheon Technologies Research Center (Industry) 

Suman Dwari, Raytheon Technologies Research Center (Industry) 

Jagadeesh K. Tangudu, Raytheon Technologies Research Center (Industry) 

Jung-Muk (Michael) Choe, Raytheon Technologies Research Center (Industry) 

Parikshith Channegowda, Raytheon Technologies Research Center (Industry) 



 11:45 am Break 

  12:00 pm  Tutorial 5 (Tutorial Stage A) 
SiC Devices for Power Electronic Systems: Status, Challenges, 
and Prospects...N/A 
Victor Veliadis, Power America Institute (Industry) 

Tutorial 6 (Tutorial Stage B) 
Hybrid AC and DC Networked Microgrids Towards Grid 
Modernization: Control, Optimal Design, and Implementation...N/A 
Feng Qiu, Argonne National Laboratory (National Laboratory) Jianzhe 
Liu, Argonne National Laboratory (National Laboratory) Xiaonan Lu, 

Temple University (Academia) 

Xuan Wu, American Electric Power (Industry) 

1:45 pm Break 

2:00 pm     Tutorial 7 (Tutorial Stage A) 
Solid state Circuit Protection for Distributed Power Grids...N/A 
John Shen, Illinois Institute of Technology (Academia) 

Tutorial 8 (Tutorial Stage B) 
3.3-kV SiC MOSFETs: Power Packaging and System 
Applications...N/A 
Juan Carlos Balda, University of Arkansas at Fayetteville (Academia) 
Alan Mantooth, University of Arkansas at Fayetteville (Academia) 
Yue Zhao, University of Arkansas at Fayetteville (Academia) 

Yuxiang Chen, University of Arkansas at Fayetteville (Academia) 



Tuesday, June 29 

8:00 am Keynote I (Master Stage) 

Power Decoupling and Pulse Energy Modulation for Single-
Phase Grid-Connected Inverters...N/A 
Liuchen Chang 
Chair: Sudip K. Mazumder, University of Illinois at Chicago, USA 

8:40 am Changeovers  

8:45 am Keynote II (Master Stage) 

Power Electronics Distribution Systems (PEDS) enabled by 
Navy Integrated Power Electronics Building Block (NiPEBB) 
and through Navy Integrated Power and Energy Corridor 
(NIPEC)...N/A 
Lynn Petersen 
Chair: Sudip K. Mazumder, University of Illinois at Chicago, USA 

9:20 am Changeovers  

9:25 am Keynote III (Master Stage) 

Overview of ARPA-E Supported Transmission and 
Distribution Technologies Enabling a Resilient Grid of the 
Future...N/A 
Isik Kizilyalli and Danny Cunningham 
Chair: Sudip K. Mazumder, University of Illinois at Chicago, USA 

10:00 am Break  

Stage 1:10:10 am -11:50am 

1a: Cyber-Security & Mitigation I 
Chair: Ke Ma, Shanghai Jiaotong University, China 

10:10 am Identification of a Delay Attack in the Secondary Control of Grid-Tied 

Inverter Systems...1 

Mateo Greidanus, Sudip Mazumder, Ms. Nanditha Gajanur 

10:30 am Cybersecurity Analytics for Virtual Power Plants...7 
Ahmad Khan,Mohsen Hosseinzadehtaher, Mohammad Shadmand,  Sudip 
Mazumder 



10:50 am ...12 

Fahmid Sadeque, Behrooz Mirafzal 

11:10 am Security Vulnerability and Mitigation in Photovoltaic Systems...18 

Yatish Dubasi, Ammar Khan, Qinghua Li, Alan Mantooth 

11:30 am Cyberattack Resilient Control for Power Electronics Dominated Grid 

with Minimal Communication...25 

Amin  Y. Fard, Mohsen Hosseinzadehtaher, Mohammad Shadmand, 
Sudip Mazumder 

Stage 2: 10:10 am -11:50am 

1b: Stability Analysis & Simulation 
Chair: Juan Balda, University of Arkansas, USA 

10:10 am Impact of Blockchain Delay on Grid-Tied Inverter Performance...31 

Nanditha Gajanur, Mateo Greidanus, Gab-Su Seo, Sudip Mazumder, 
Mohammad Abbaszada 

10:30 am Stability Analysis and Capacity Distribution of Multi-paralleled Current-

Controlled Inverters and Voltage-Controlled VSGs Grid-Connected 

System...38 

Zixuan Guo, Xing Zhang, Ming Li, Jilei Wang, Xinxin Fu, Feng Han 

10:50 am Grid Transient Stability Improvement with Increased PV Availability: A 

PV Inverter Reliability Enhancement Approach...46 

Jianzhe Liu, Jiangbiao He, Bo Chen, Yichen Zhang, Feng Qiu 

11:10 am Hardware-in-the-Loop Testbed for Cyber-Physical Security of 

Photovoltaic Farms...52 

Jinan Zhang, Lulu Guo, Jin Ye 

11:30 am A Real-Time Hardware-in-the-Loop (HIL) Cybersecurity Testbed for 

Power Electronics Devices and Systems in Cyber-Physical 

Environments...59 

Jinchun Choi, Deneesh Narayanasamy, Bohyun Ahn, Seerin Ahmad, Jianwu 
Zeng, Taesic Kim 

Stage 3: 10:10 am -11:50am 

1c: Converter Design & Modeling I 
Chair: Lynn Petersen, Office of Naval Research, USA 

10:10 am Characterizations of Resonant Converters Based DC Transformers for 

Microgrid Application...64 

Yuqi Wei, Alan Mantooth 



10:30 am Modeling and analysis of peak-current-controlled differential mode Cuk 

inverter...72 

Congbo Bao, Shantanu Gupta, Sudip Mazumder 

10:50 am A Control Scheme for a DC Extreme Fast Charger with RMS Current 

Minimization...79 

Adel Nasiri, Necmi Altin, Garry Jean-Pierre, Saban Ozdemir 

11:10 am 

11:30 am A New Single Stage Quadratic Buck-Boost Inverter...95 

Eltaib Ibrahim, Liuchen Chang, Mahmoud Gaafar, Mohamed Orabi 

Stage 4: 10:10 am -11:50am 

1d : Battery Energy Storage Systems 
Chair: Herbert Hess, University of Idaho, USA 

10:10 am Methodology for the Analysis of Thermal Runaway in Electric Vehicle 

Batteries...99 

Peter Wilson, Oliver Holt, Christopher Vagg 

10:30 am A Real-Time, Linear, Parameter-Varying, Model Predictive Control 

Strategy for a Battery-Supercapacitor Hybrid Energy Storage System...106 

Chao Jia, Junwei Cui, Wei Qiao, Liyan Qu 

10:50 am Three-Phase Matrix-Based Isolated AC-DC Converter for Battery 

Energy Storage System...114 

Jaydeep Saha, Rishi Kumar Singh, Sanjib Kumar Panda 

11:10 am Design and Analysis of a Novel Transformer-less Bidirectional DC-DC 

Converter with Wide Voltage Conversion Range for Energy 

Storage Systems...122 

Muhan He, Ye Liu, Hao Liu, Donghao Gu 

11:30 am Hybrid Bar-Delta Filter-Based Health Monitoring for Multicell Lithium-

Ion Batteries Using an Internal Short-Circuit Cell Model...128 

Taesic Kim, Chungu Lee, Justin Ochoa, Hyunjun Lee, Kyoungtak Kim, 
Joung-hu Park 

     11:50 am  Break 

...87 

Adel Nasiri, Siavash Beheshtaein, Robert Cuzner, Ahmad Isslam El Shafei 



Master Stage: 12:00 pm - 12:40pm 

12:00 pm  Invited Talk (Master stage) 
Chair: Mohammad Shadmand, University of Illinois at Chicago, USA 

   12:40 pm   Break 

Stage 1: 12:50 pm -1:55pm 

Lightening Talk I (Poster session) 
Chair: Niraj Shrestha, University of Illinois at Chicago, USA 

12:50 pm Real-time Implementation of a Dual-Active-Bridge Based Multi-Level 

Photovoltaic Converter...135 

Zerui Dong, Luc-Andre Gregoire, Vishnu N. Vipin, Sudipta  Chakraborty, 
Ao Sun, Adithyan Vetrivelan, Xianyong Feng, Alex Q. Huang 

12:57 pm Modeling of Energy Sources in DC Microgrids with Voltage Regulation 

Capability...141 

Niloofar Ghanbari, Subhashish Bhattacharya 

1:04 pm Placement Evaluation of Distributed Energy Storage for Integrating EV 

Charging and PV Solar Infrastructure...147 

Roozbeh Karandeh, Valentina Cecchi,Johan H. Enslin, Timothy Moss, 
Chance Stowe, Elaina Stuckey, Steven Whisenant 

1:11 pm Hysteresis based Triangular Current Mode Control for Bridgeless Totem 

Pole Converter...154 

Shantanu Gupta, Sudip Mazumder 

1:18 pm A Hierarchical Microgrid Protection Scheme using Hybrid Breakers...161 

Dehao Qin, Yousu Chen, Zheyu Zhang, Johan H. Enslin 

1:25 pm Power Electronics Assisted Voltage Regulator: An Effective Solution for 

Mitigating Voltage Variations Caused by High Penetration PV on a 

Distribution System...167 

Keith Dsouza, Yafeng Wang, Gokhan Cakir, Mesut Baran, Tiefu Zhao 

1:32 pm Small-Signal Impedance Analysis of the Impact of Grid-Forming 

Controllers on their DC and AC Dynamics...172 

Ishita Ray, Leon M Tolbert 

1:39 pm Thermoelectric- and DG-based Cooling Helmet...180 

Sourojit K. Mazumder 

1:46 pm Review of Recent Trends in Design of Traction Inverters for Electric 

Vehicle Applications...183 



Chandra Sekhar Goli, Somasundaram Essakiappan, Madhav Manjrekar, 
Prasanth Sahu, Nakul Shah 

Stage 2: 12:50 pm - 1:55pm 

Virtual Booth (TEES Smart Grid Center-Qatar) 
Chair: Moien Mohamadi, University of Illinois at Chicago, USA 

Stage 3: 12:50 pm - 1:55pm 

Virtual Booth (GRAPES) 
Chair: Congbo Bao, University of Illinois at Chicago, USA 

Stage 4: 12:50 pm - 1:55pm 

Virtual Booth (Typhoon HIL) 
Chair: Shantanu Gupta, University of Illinois at Chicago, USA 

1:55 pm Break 

Stage 1: 2:05pm-3:45pm 

3a : Grid Forming Control I 
Chair: Taesic Kim, Texas A&M University, USA 

2:05 pm Virtual Inertia Emulation Inspired Predictive Control to Improve 

Frequency Stability in Power Electronics Dominated Grid...189 

Anas Karaki Mohammad Shadmand, Sertac Bayhan, Haitham Abu-Rub 

2:25 pm  Isolated and Bidirectional two stage DC/AC converter with grid-forming 

virtual inertia and high ripple on the DC bus for Single-Phase 

Grid applications...195 

Alvaro Zarate, Jose Carlos U. Peña, Damian Sal y Rosas 

2:45 pm Artificial Intelligence Inspired Model Predictive Control for Frequency 

Regulation in Power Electronics Dominated Grids...201 

Mohsen Hosseinzadehtaher, Amin Y. Fard, Mohammad Shadmand,
 Poria Fajri 

3:05 pm  Effect of Low Pass Filter in Governor Model of 

3:25 pm  Grid-Forming Control of Smart Solid-State Transformer in Meshed 

Network...214 

Rongwu Zhu, Marco Liserre 

...207

 Ahmed Sheir, Vijay Sood  



Stage 2: 2:05pm-3:45pm 

3b : Advanced Control I 
Chair: Ankit Gupta, Raytheon Technologies Research Center, USA 

2:05 pm Single Phase Grid Connected Inverter Controls using Three-Pole Three-

Zero Compensator...219 

Md. Shamimul Islam, Sayan Roy, Abrez Mondal, Malek Ramezani 

2:25 pm Control of Multilevel Converters for High Penetration of Renewable 

Energies...227 

Mobina Pouresmaeil, Amir Sepehr, Reza Sangrody, Shamsodin Taheri,  
Pouresmaeil 

2:45 pm Sliding Mode Control Scheme f a Cascaded H-Bridge Multilevel Active 

Front End ...232

del Nasiri

3:05 pm Novel control solutions 

...238

 Mateo Greidanus, Subham Sahoo, Sudip Mazumder, Frede Blaabjerg 

3:25 pm Model Predictive Control for LCL-filtered DG-grid Interfacing Inverters 

With State Variable and Input Disturbance Estimation...245 

Cheng Xue, Yunwei Li 

Stage 3: 2:05pm-3:45pm 

3c : Grid Connected Converters 
Chair: Yichen Zhang, Argonne National Laboratory 

2:05 pm Frequency Regulation by Distributed Energy Resource Inverters Based 

on Parabolic Droop Curve...251 

Shuang Xu, Bo Cao, Hassan Hassan, Guanhong Song, Liuchen Chang 

2:25 pm Isolated single-stage DABRS DC/AC converter with series power 

decoupling to interface PV with the single phase grid...257 

Daniel Chavez, Damian Sal y Rosas 

2:45 pm Modulation and Control strategy for an Isolated and Bidirectional Two-

Stage DC-AC converter with high ripple on the DC-Link 

to interface Battery with single-phase grid...263 

Erick Pantaleon, Damian Sal y Rosas, Rafael Espinoza 

3:05 pm Step-size Optimization of New Straight Line approximation-based MPPT 

Algorithm for Photovoltaic Systems...269 



Anjan Debnath, Temitayo Olowu, Imtiaz Parvez, Arif Sarwat 

3:25 pm Can SiC MOSFETs improve the dynamics of grid-connected voltage 

source inverters?...275 

Marius Kaufmann-Bühler, Malte Eggers, Hendrik Just, Sibylle Dieckerhoff 

Stage 4: 2:05pm-3:45pm 

3d : Sustainable Energy Miscellaneous Topic I 
Chair: Somasundaram Essakiappan, University of North Carolina Charlotte, 
USA 

2:05 pm Dynamic Photo-Voltaic Arrays for Marine Applications using Hardware-

in-the-Loop Simulation Control...282 

Peter Wilson, Ben Metcalfe, Jonathan Graham-Harper-Cater 

2:25 pm A New Long-term Generation Planning Tool for Low-carbon Economy...289 

Hongyue Zhen, Ligang Zhao, Chao Hong, Guanbiao Huang, Tinghui Zhou, 
Changxiang Wang, Xiaoshan Wu, Chaoyang Jing 

2:45 pm Investigation on Conducted EMI for Single and Parallel Connected 

Inverters...295 

Mustafeez ul Hassan, Asif Imran Emon, Kushan Choksi, Hongwu Peng, Fang 
Luo 

4:05 pm Electrical Properties of Optically Triggered SiC JFET for Power 

Electronic Application...301 

Nirajman Shrestha, Sudip Mazumder, Lars Voss 



Wednesday, June 30 

8:00 am Keynote IV (Master Stage) 

The Latest Technical Trend of RC-IGBT and SiC devices...N/A 
Yasuhiko Onishi 

Chair: Juan Balda, University of Arkansas, USA 

8:40 am Changeovers  

8:45 am Keynote V (Master Stage) 

Design for Reliability in PV Systems...N/A 
Frede Blaabjerg 

Chair: Juan Balda, University of Arkansas, USA 

9:20 am Changeovers  

9:25 am Keynote VI (Master Stage) 

The Transformer Resilience and Advanced Components 
(TRAC) Program and Solid State Power Substation (SSPS) 
Development...N/A   
Andre Pereira and Madhu Chinthavali 

Chair: Juan Balda, University of Arkansas, USA 

Stage 1: 10:10 am -11:50am 

4a : Microgrid (Stage 1): 10:10 am -11:50am 
Chair: Ariya Sangwongwanich, Aalborg University, Denmark 

10:10 am Real Time Modelling and Hardware in Loop Validation of Smart AC 

Microgrid with BESS...307 

Kalpana Shanmugam Matteo Filippone, Pablo Almaleck, Pietro Serra 

10:30 am Model Predictive Control for Black Start of Connected Communities via 

Autonomous Indexing...315 

Brevann Nun, Muhammad Farooq Umar, Anas Karaki, Mohammad 
Shadmand, Sertac Bayhan, Haitham Abu-Rub 

10:50 am Development of a Data Analytics Platform for an Electrical/Water 

Microgrid...322 

Adel Nasiri, Garry Jean-Pierre, Hadi Akbari, Adam Berger 



11:10 am  An AC/DC Hybrid Campus Microgrid: Modeling, Control and  

Analysis...329 

Phani Harsha Gadde, Munim Bin Gani, Johan H. Enslin 

Stage 2: 10:10 am -11:50am 

4b : Protection 
Chair: Adel Nasiri, University of Wisconsin at Milwaukee, USA 

10:10 am Modified Z Source Solid State Circuit Breaker for Medium Voltage DC 

Systems...336 

Rezoana Sharmin Riana, Md. Monayem Hassan, Md. Shamim Reza, Md 
Maruf Hossain  

10:30 am A smart grid solution integrating distributed generation and internet of 

things sensors for demand side management and fault identification: 

Case Study...343 

Joshua Smend, Ashot Mnatsakanyan, Sgouris Sgouridis  

10:50 am Hybrid Bypass Protection of Hybrid Smart Transformers for Advanced 

Grid Support...350 

Moazzam Nazir, Johan H. Enslin, Klaehn Burkes 

11:10 am Data Center Isolated Parallel Ring Bus Differential Protection Scheme...355 

Taosha Jiang, Lisa Qi, Yuzhi Zhang, Harish Suryanarayana, Mohammed 
Alzamli, Harry Handlin, Silvio Colombi 

Stage 3: 10:10 am -11:50am 

4c : Advanced Control II 
Chair: John Shen, Illinois Institute of Technology, USA 

10:10 am A Time-Varying Deep Reinforcement Model Predictive Control for DC 

Power Converter Systems...361 

Milad Andalibi, Mojtaba Hajihosseini, Sam Teymoori, Maryam Kargar, 
Meysam Gheisarnejad  

10:30 am Compensation of Multisampling-Induced Dead Band Effects on 

Switching-Mode Power Inverters...367 

Yuanyuan Wu, Yuanbin He, Jianming Chen, Gang Lu, Lei Shen, Lijun Hang 

10:50 am Current Ripple Compensation Algorithm for Paralleled Three-Phase 

Three-Wire Hybrid Frequency Inverter Systems...371 

Tsai-Fu Wu 

11:10 am Power Decoupling Control for Single Stage On-Board Chargers...376 

Changsheng Hu 



11:30 am An Improved Deadbeat Direct Power Control for Grid Connected 

Inverter System...382 

Satish Ramaiah, N Lakshminarasamma, Mahesh Kumar Mishra 

Stage 4: 10:10 am -11:50am 

4d : Converter Design & Modeling II 
Chair: Frede Blaabjerb, Aalborg University, Denmark 

10:10 am Reliability and Cost Modeling of a Modular Multilevel Converter...388 

Semih Isik, Subhashish Bhattacharya 

10:30 am An Energy based Approach to Calculate Actual Switching Loss for SiC 

MOSFET from Experimental Measurement...396 

Shamibrota Roy, Kaushik Basu  

10:50 am Modelling of Safe Operation Area for Capacitor under Mission Profile in 

Modular Multilevel Converter...401 

Wenjie Jiang, Ke Ma, Xikai Xin  

11:10 am High-Fidelity Models and Fast EMT Simulation Algorithms for Isolated 

Multi-port Autonomous Reconfigurable Solar power plant (MARS)...407 

Qianxue Xia, Suman Debnath, Phani Ratna Vanamali Marthi, Shilpa Marti, 
Maryam Saeedifard  

     11:50 am  Break 

Master Stage: 12:00 pm - 12:40pm 

12:00 pm  Invited Talk (Master stage) 
Chair: John Shen, Illinois Institute of Technology, USA 

    12:40 pm   Break 

Stage 1:12:50 pm -1:55pm 

12:50 pm Lightening Talk II 
Chair: Lina He, University of Illinois at Chicago, USA 

12:50 pm Model Predictive Control of Multi-input Solar-Wind Hybrid in 
DC Community with Battery Back-up...414 

Sumana Ghosh, Jitesh Chandra Barman, Issa Batarseh 

12:57 pm Distributed Application Of The Four-Switch Buck- Boost Converter To 

Maximize Power Extraction In Photovoltaic Modules...422 

Luis Ricardo Candido, Aniel Silva de Morais, Daniel P. Carvalho, Fernando 
Lessa Tofoli, Adjeferson Custódio Gomes, Laura Ribeiro 



1:04 pm Phase-Shifted Quad-Input LLC Converter with Variable Pulse Width 

Modulation...427 

Abdullah Alhatlani, Sumana Ghosh, Issa Batarseh 

1:11 pm 

1:18 pm Evaluation of Single-Phase PV Smart Inverter Functions in Unbalanced 

Residential Distribution Systems...438 

Darren Symonette  

1:25 pm A Medium-Voltage SiC Flying Capacitor Converter Design for 25-kV 

Distribution Systems...444 

Ahmed Rahouma, Juan Balda 

1:32 pm A Simplified Space Vector PWM Algorithm for Four-Switch Three-phase 

Inverters...450 

Hui Zhang 

1:39 pm Implementation of Stationary and Synchronous Frame Current 

Regulators for Grid Tied Inverter Using Typhoon Hardware in Loop 

System...456 

Chandra Sekhar Goli, Madhav Manjrekar, Prasanth Sahu, Arunodai 
Chanda, Somasundaram Essakiappan 

1:46 pm Design of digital controllers for the reduction of low-frequency harmonic 

currents in Double Star Chopper Cell-based Battery Energy Storage 

Systems...464 

Jean M. L. Fonseca, Ravi Prakash Reddy Siddavatam, Kaushik

1:53 pm EV Fleet Batteries as Distributed Energy Resources Considering Dynamic 

Electricity Pricing...472 

Qiyun Dang 

Stage 2: 12:50 pm - 1:55pm 

Virtual Booth (Power America) 
Chair: Mohammad A. Abbaszada, University of Illinois at Chicago, USA 

...432

Jorge Ramos-Ruiz, Hasan Ibrahim, Jaewon Kim, Tong Huang, 



Stage 3: 12:50 pm - 1:55pm 

Virtual Booth (UNBC) 
Chair: Nanditha R. Gajanur, University of Illinois at Chicago, USA 

Stage 4: 12:50 pm - 1:55pm 

Virtual Booth (Fuji Electric) 
Chair: Mohsen Hosseinzadehtaher, University of Illinois at Chicago, USA 

1:55 pm Break 

Stage 1: 2:05pm-3:45pm 

6a : Grid Connected Systems 
Chair: Mohammad Shadmand, University of Illinois at Chicago, USA 

Measurements...486  

Tinghui Zhou, Ligang Zhao, Chao Hong, Guanbiao Huang, Hongyue Zhen, 
Changxiang Wang, Xiaoshan Wu, Chaoyang Jing  

2:45 pm Energy flow control in a modular DC-DC converter with energy recovery...492 

Krister Haugen, Konstantinos Papastergiou, Panagiotis Asimakopoulos, 
Dimosthenis Peftitsis, ,  

3:05 pm Improved speed and current controllers for the Doubly Fed Induction 

Generator for wind power systems...500 

Francisco Emilio Rodarte, Oscar Carranza Castillo, Jaime José Rodríguez 
Rivas, Ruben Ortega, Daniel Memije  

3:25 pm Impact of Electric Vehicle Charging on the Performance of Distribution 

Grid...508 
Sina Ibne Ahmed, Daisy Flora Selvaraj, Hossein Salehfar 

Stage 2: 2:05pm-3:45pm 

6b : Converter Design & Modeling III 
Chair: Nanditha Gajanur, University of Illinois at Chicago, USA 

2:05 pm Double Wound Inductor Design Optimization for the Flying Capacitor 

Multilevel Flyback Converter using a Modified, T-Model Magnetic 

...478

2:25 pm Generator Parameter Identification Using Time Series Model and PMU 



Equivalent Circuit...516 

Santino Graziani, Paul Ohodnicki, Brandon M Grainger 

2:25 pm An Accurate Time Domain Analysis Based ZVS Evaluation Tool for LLC 

Resonant Converters...523 

Yuqi Wei, Alan Mantooth 

2:45 pm Control and Stability Analysis Of DC-DC Converters nder Power 

Sharing Mode...530 

Frederico Costa dos Santos, Thamires Porth Horn, Roberto Buerger, Murilo 
Sintonio, Lenon Schmitz, Denizar Martins, Roberto Coelho 

3:05 pm High Performance  DC Fast Charger...538 

Nikhil Kumar, Moien Mohamadi, Sudip Mazumder 

Stage 3: 2:05pm-3:45pm 

6c : Advanced Control III 
Chair: Sudip Mazumder, University of Illinois at Chicago, USA 

2:05 pm Turn-on Switching Transition Control using a GaN-FET based Active 

Gate Drive...545  

Debanjan Chatterjee, Sudip Mazumder 

2:25 pm Dead-time ejection in ermanent agnet ind enerators sing a 

uper wisting lgorithm...552 

Daniel Memije, Oscar Carranza Castillo,  Jaime José Rodríguez Rivas, 
Ruben Ortega, Francisco Emilio Rodarte 

2:45 pm Impact of Time  of Digital Controllers on the Harmonic 

of Power Converters...558 

Jigneshkumar Patel, Ahmed Sheir, Vijay Sood 

3:05 pm Mode Transition for Increased Voltage Gain Range of a 4-Switch DC-DC 

Converter with Tri-State and Single Duty Cycle Control...564 

Qiong Wang, Ashutosh Choubey, Luiz Lopes  

3:25 pm Modified Voltage Controlled-Virtual Synchronous Machine Controller in 

the application of Parallel Connected Grid-Forming Inverters...570 

Prithwiraj Roy Chowdhury, Ehab Shoubaki, Madhav Manjrekar 



Thursday, July 1 

8:00 am Keynote VII (Master Stage) 

Autonomous Control for Coordination of Distributed Energy Source 
Converters in Microgrid...N/A 
 Jinjun Liu 
Chair:  Adel Nasiri, University of Wisconsin at Milwaukee, USA 

8:40 am Changeovers  

8:45 am Keynote VIII (Master Stage) 

Grid Modernization: Technological Advancements Beyond Smart 
Grid...N/A  
John D. McDonald 
Chair:  Adel Nasiri, University of Wisconsin at Milwaukee, USA 

9:20 am Changeovers  

9:25 am Keynote IX (Master Stage) 

Scaling Energy Access Solutions – Challenges and Opportunities...N/A 
Deepak Divan 
Chair:  Adel Nasiri, University of Wisconsin at Milwaukee, USA 

10:00 am Break  

Stage 1: 10:10 am -11:50am 

7a : Advanced Components & Converter Design 
Chair: Ghanshyamsinh Gohil, Hitachi ABB Power Grids, USA 

10:10 am Airgap-less Integrated Magnetic Array sing High Performance 

Magnetic Material  EV Chargers...575 

Moien Mohamadi, Sudip Mazumder  

10:30 am Suppression Switching Ringing of SiC-MOSFET Inverters with 

Combined Design of DC Bus Snubber and Gate Drive...581 

Lingqiang Yu, Yuying Wu, Abubakar Uba Ibrahim, Dehong Xu, 
Seiki  Igarashi, Tatsuhiko Fujihira 

10:50 am Modelling and imulation ethodology for onsidering elamination 

onding ull out in a SiC MOSFET hip uring the hort- ircuit 

hase...588

Yannick Dumollard, Emmanuel  Batista, Jean-Marc Dienot, Laurent



Pecastaing 

11:10 am A 650V/60A Gate Driver Integrated Wire-bondless Multichip GaN 

Module...594 

Asif Imran Emon, Hayden Carlton, John Harris, Alexis Krone, Mustafeez ul 
Hassan, Abdul Basit Mirza, Zhao Yuan, David Huitink, Fang Luo 

Stage 2: 10:10 am -11:50am 

7b : Grid-Forming Control II 
Chair: Herbert Hess, University of Idaho, USA 

10:10 am Parabolic Droop Voltage Regulation by DER Inverter for Power System 

Support Functions...600 

Shuang Xu, Bo Cao, Hassan Hassan, Guanhong Song, Liuchen Chang 

10:30 am AC Power Flow Control – Minimizing VA Rating...605 

Debrup Das, Anil Kondabathini 

10:50 am Inertia Emulation Control using Demand Response via 5G 

Communications...610  

Samaneh Morovati, Seddik Djouadi, Mohammed Olama, Jin Dong, Kevin
 Tomsovic, Aly Fathy , Teja Kuruganti 

11:10 am Virual Power Plant Integration into  Vertically Integrated Utility: A 

Case Study...615 

Ashot Mnatsakanyan, Christos Iraklis, Ali Hussain Almazrooqi, Hamad 
Albeshr  

Stage 3: 10:10 am -11:50am 

7c Sustainable Energy Misc Topic II 
Chair: Taesic Kim, Texas A&M University, USA 

10:10 am An Overview of Quantum Security for Distributed Energy Resources...620 

Jongmin An, Jaehak Chung, Taesic Kim, Bohyun Ahn, Jinchun Choi 

10:30 am A Modified Push-Pull Topology with Phase-shift Modulation...627 

Mandeep singh Rana, Hitesh Kumar, Santanu Mishra  

10:50 am Electric Machine Emulat  in Voltage-Response Mode with 

Differentiator Compensation...634 

Yuhao Qi, Ke Ma, Weiyu Tang 

11:10 am Enhanced Frequency-Locked Loop Based on a Third-Order Generalized 

Integrator...640 

Jiayu Fang, Shuying Yang, Zhen Xie, Lingxiang Wang 



 10:10 am 7d : Lightening Talk III (Poster session) 
Chair: Niraj Shrestha, University of Illinois at Chicago, USA 

10:10 am Improved Ant Lion Algorithm  Orderly Charging of 

Vehicles...648 

Xuanhui Peng, Caixue Chen, Tuo Zheng, Wendong Tang, Zhigang Xiong, 
Gang Ouyang 

10:17 am Hybrid Control Strategy for DAB-LLC Sigma Converter...655 

Zhiwei Chen, Wei Wang, Jie Chen, Qicai Ren, Alian Chen, Tong Liu 

10:24 am Simplified Current Tracking Strategy for LCL-Based Rectifier Under 

Unbalanced Grid Voltage Condition...660 

Xiang Gao, Jie Chen, Wei Wang, Tong Liu, Alian Chen, Qicai Ren 

10:31 am A Modified Modular Multilevel Converter with Features of Reduction 

of Submodule Capacitor Fluctuation and Fault-Tolerant Operation...666 

Ducdung Le, Dong-Choon Lee  

10:38 am Grid Interactive Smart Inverter with Intrusion Detection Capability...672 

Khaled Rayane, Haitham Abu-Rub, Mohammad Shadmand, Sertac 
Bayhan, Atallah Benalia 

10:45 am Parameter esign of apacitor for Z-source ircuit reaker 

onsidering the nfluence of ine esistance and nductance...678 

Yuan Song, Yingting Yu, Shiwen Wang, Yu Lei, Xiong Li 

10:52 am A Novel Efficient Bidirectional T-source Circuit Breaker for Low 

Voltage DC Distribution Network...682 

Yuan Song, Yingting Yu, Shiwen Wang, Qinyi Liu, Xiong Li 

10:59 am  and PV Droop Controls in Highly 

Resistive Microgrids using Analytical Impedance Models...687 

Frederik Stallmann, Axel Mertens 

11:06 am Synchronous Fault Compensator for Voltage Sensor-less Grid-

Following Power Converters...695 

Andres Tarraso, Ngoc Bao Lai, Pedro Rodriguez 

11:13 am An Improved Decentralized Control of Grid-Connected 

 Inverters with Different Power Capacities...700 

Xiaochao Hou, Kai Sun 



11:19 am Efficient Management of Energy Storage Systems using  

...705 

Ngoc Bao Lai, Andres Tarraso, Pedro Rodriguez 

11:26 am A Simple Impedance Reshaping Method for Stability Enhancement of 

Grid-Following Inverter Under Weak Grid...708 

Liang Huang, Chao Wu, Dao Zhou, Frede Blaabjerg 

11:33 am Transient Current Optimal Control of the Hybrid Three Level Dual 

Active Bridge Converters Based on Triple-Phase-Shifting Control...714 

Chunshui Du, Wenchen Guo, Song Guo, Wenlu Cai, Qiguo Shi 

11:40 am Three-Dimensional Frequency Thermal Network Model of Reactor 

Under High Power and High Frequency Square Wave Voltage...722 

Li Shen, Fan Xie, Bo Zhang, Chen Yang 

11:47 am Voltage Sensitivity Estimation Based on Measurements of Distributed 

PV Inverters...727 

Robin Strunk, Marcel Sarstedt, Axel Mertens 

11:54 am Modulated Model Predictive Control With Common Voltage 

Injection for MMCC-STATCOM Under Unbalanced Load...734 

Li Zhang, Yongfei Li, Xuejiao Pan 

12:01 pm DCSCF Detection Method of MMC-DC-Grid Based on 

 DBN-SOFTMAX...741

Yuyu Zheng, Meiqin Mao 

Master Stage: 12:15pm – 1:00pm 
12:15 pm Awards 

Chair: Sudip K. Mazumder, University of Illinois at Chicago, USA 

1:00 pm End Conference 




