
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP13616-POD 
978-1-4799-1253-7 

2013 North American  
Power Symposium 
 
(NAPS 2013) 

Manhattan, Kansas, USA 
22 – 24 September 2013 



TABLE OF CONTENTS 
 
 
 

Accelerated Parallel WLS State Estimation for Large-scale Power Systems on GPU..................................................... 1
Hadis Karimipour, Venkata Dinavahi 

 

PMU Placement for Robust State Estimation ..................................................................................................................... 7
Murat Göl, Ali Abur 

 

Distributed Implementation of an Augmented State Dynamic Estimator ...................................................................... 12
A. Rouhani, A. Abur 

 

Novel Approaches Using Semidefinite Programming Method for Power Systems State Estimation ........................... 17
Yang Weng, Bruce Fardanesh, Marija D. Ilic, Rohit Negi 

 

Online Estimation of Power System Distribution Factors--A Sparse Representation Approach ................................. 23
Yu Christine Chen, Alejandro D. Dominguez-Garcia, Peter W. Sauer 

 

Parallel Kalman Filter Based Time-domain Harmonic State Estimation....................................................................... 28
Rafael Cisneros-Magaña, Aurelio Medina, Venkata Dinavahi 

 

A Simple and Effective Approach for Peak Load Shaving Using Battery Storage Systems.......................................... 34
A. Rahimi, M. Zarghami, M. Vaziri, S. Vadhva 

 

Impact of Load Type on Power Consumption and Line Loss in Voltage Reduction Program ..................................... 39
Sushanta Paul, Ward Jewell 

 

Look-ahead Control Approach for Thermostatic Electric Load in Distribution System .............................................. 45
Farshid Shariatzadeh, Anurag K. Srivastava 

 

Implementing a Grid State Indicator for Responsive Retail Demand............................................................................. 51
Jinjin Lu, Judith Cardell 

 

On the Design of a Survey for Reconciling Consumer Behaviors with Demand Response in the Smart 
Home..................................................................................................................................................................................... 57

Adam Zipperer, Patricia A. Aloise-Young, Siddharth Suryanarayanan 
 

A Utility Control Panel for Demand Response Planning.................................................................................................. 63
Shayan Behzadirafi, Hossein Salehfar 

 

Electromechanical Mode Estimation Validation Using Recursive Residual Whiteness Testing ................................... 69
Zheng Cao, John W. Pierre 

 

Small-signal Stability Assessment of the Power Electronic-based AC Systems Using Impedance 
Measurnment-based Technique ......................................................................................................................................... 75

M. Amin Salmani, Chris S. Edrington 
 

Towards the Development of a Two-time Scale CUEP/BCU Method ............................................................................. 81
Edson A. R. Theodoro, Luis F. C. Alberto, Hsiao-Dong Chiang 

 

Improved Stability Design of Interconnected Distributed Generation Resources ......................................................... 87
Mahmood Saadeh, Roy McCann 

 

A Framework for Decentralized Design of System Controllers Using an Extended Relative Gain 
Approach .............................................................................................................................................................................. 93

E. N. Reyes, M. A. Pérez, A. R. Messina 
 

Visualization of Interarea Oscillations Using an Extended Subspace Identification Technique................................... 99
J. Ramos, R. Jimenez, E. Barocio 

 

Energy Storage and SuperGrid Integration .................................................................................................................... 105
Michael West, Thomas Baldwin 

 

Wind and PV Hybrid Renewable System Dispatch Using Battery Energy Storage..................................................... 111
Meng Liu, Wei-Jen Lee, Lyndon K. Lee 

 

Making the Economic Case for Bulk Energy Storage in Electric Power Systems........................................................ 116
John R. Ruggiero, Gerald T. Heydt 

 

Two-phase Short-term Scheduling with Renewable Energy Resources and Storage .................................................. 122
Eric Galvan, Guillermo Gutierrez-Alcaraz 

 

Assessment of the Use of CAISO Wholesale Grid State Indicator to Schedule Storage .............................................. 128
Haneen Aburub, Ward T. Jewell, James E. Price 

 

Optimal Operation of Energy Storage for Arbitrage and Ancillary Service Capacity: The Infinite 
Horizon Approach ............................................................................................................................................................. 134

Jonathan Donadee 
 

Composite System Reliability Assessment Using Dynamically Directed Particle Swarm Optimization .................... 140
Mohammed Benidris, Salem Elsaiah, Joydeep Mitra 

 

Probability State Sequence Method for Reliability Analysis of Wind Farms Considering Wake Effect ................... 146
Dongbo Zhao, A. P. Sakis Meliopoulos, Zhenyu Tan, Rui Fan 

 



Locational Security Impact Factors for Security Index Constrained Economic Dispatch Problem........................... 152
Rui Yang, Gabriela Hug 

 

Composite Power System Reliability Assessment Using Maximum Capacity Flow and Directed Binary 
Particle Swarm Optimization ........................................................................................................................................... 158

Mohammed Benidris, Joydeep Mitra 
 

Classification of Power System Security State in Presence of Fluctuating In-feed in Operational 
Planning.............................................................................................................................................................................. 164

Olli Makela, Goran Andersson 
 

Impacts of Wind Speed Simulation Methods and Reliability Metrics on Capacity Value of Wind 
Power .................................................................................................................................................................................. 170

Chong Qu, Xiuli Wang, Shaoyu Xie, Xiong Wu 
 

Harmonic Power Flow Using Multi-segment Frequency-dependent Transmission Line Models ............................... 176
Bikash Poudel, Valentina Cecchi 

 

A Novel Method to Converge to the Unstable Equilibrium Point for a Two-bus System............................................ 182
Yang Feng, Daniel Tylavsky 

 

Development of a Linearized Model of a Pressurized Water Reactor Generating Station for Power 
System Dynamic Simulations............................................................................................................................................ 188

Samet E. Arda, Keith E. Holbert, John Undrill 
 

Development of a New Coupling Method for Analog-digital Hybrid Real-time Power System 
Simulator ............................................................................................................................................................................ 194

Ryohei Suzuki, Yasutoshi Yoshioka, Chikashi Nakazawa, Atsushi Harada, Takehiko Kojima 
 

Computation of Transient Voltage Profiles Along Transmission Lines by Successive Application of 
the Numerical Laplace Transform ................................................................................................................................... 199

Rodrigo Nuricumbo-Guillén, Pablo Gómez, Fermín P. Espino-Cortés 
 

Intelligent Load Shedding Using Extended Differential Evolutionary Algorithm ...................................................... N/A
Maliheh Foruzanfar, Ali Akbar Gharaveisi, S. Masoud Barakati 

 

Volt/VAr Optimization with Energy Savings for Distribution System Using Intelligent Control .............................. 211
Griet Devriese, Farshid Shariatzadeh, Anurag K. Srivastava 

 

Influence of Voltage Unbalance Due to Single Phase Distributed Generators in the Power Distribution 
Systems ............................................................................................................................................................................... 217

Elias Zraik, Sung Yeul Park 
 

Multi-agent System Based Voltage Regulation in a Low-voltage Distribution Network ............................................. 223
Stefan Lang, Niannian Cai, Joydeep Mitra 

 

Inverter-based Var Control in Low Voltage Distribution Systems with Rooftop Solar PV ........................................ 229
Ahmad Reza Malekpour, Anil Pahwa, Sanjoy Das 

 

A Local Control Approach to Voltage Regulation in Distribution Networks ............................................................... 234
Baosen Zhang, Alejandro D. Dominguez-Garcia, David Tse 

 

Hierarchical Power Flow Control in Low Voltage Microgrids...................................................................................... 240
H. R. Chamorro, N. L. Díaz 

 

Frequency Stability and Control of a Power System with Large PV Plants Using PMU Information....................... 245
Abdlmnam Abdlrahem, Ganesh K. Venayagamoorthy, Keith A. Corzine 

 

Wind Power Impact on Power System Frequency Response ......................................................................................... 251
H. R. Chamorro, M. Ghandhari, R. Eriksson 

 

Frequency Control Design for Two-areas Network Connected with HVDC ................................................................ 257
Z. Khatami M. Abedi, G. B. Gharehpetian, C. S. Edrington 

 

Evaluating the Ability of Hydroelectric Power Generation for Controlling Frequency with a Large 
Introduction of Wind Power Generation......................................................................................................................... 263

Yu Matsumoto, Yasuhiro Hayashi, Tsuyoshi Tanaka 
 

Placement of PMUs in Power Systems with Multiple Operation Scenarios ................................................................. 269
Lei Huang, Jian Xu, Yuanzhang Sun, Wenzhong (David) Gao, Xiaomin Li, Jianxun Dong, Chengzhu Qi 

 

Distribution Fault Location Using Wide-area Voltage Magnitude Measurements ...................................................... 274
Shamina Hossain, Hao Zhu, Thomas Overbye 

 

Compressing Phasor Measurement Data......................................................................................................................... 279
Philip Top, John Breneman 

 

Real-time Modeling and Model Validation of Synchronous Generator Using Synchrophasor 
Measurements .................................................................................................................................................................... 283

Viet Phong Tran, Sukumar Kamalasadan, Johan Enslin 
 

Area Angles Monitor Area Stress by Responding to Line Outages ............................................................................... 288
Atena Darvishi, Ian Dobson, Akihiro Oi, Chikashi Nakazawa 

 

Comparison Between Overcurrent Relay and Developed PMU Based Protection ...................................................... 294
Ankush Saran 

 



Analytical Approach to Study Effect of Mutual Coupling on Ground Over-current Relays ...................................... 300
N. Karnik, M. Sahni, J. York, T. Cook 

 

Investigation of Transmission Line Protection Performance in an Electric Grid with Electronically 
Coupled Generation........................................................................................................................................................... 306

Shawn M. Holder, Li Hang, Brian K. Johnson 
 

An Impedance Based Fault Location Algorithm for Tapped Lines Using Local Measurements................................ 312
Ahad Esmaeilian, Mladen Kezunovic 

 

Changes in Overcurrent Protection Paradigms of Low and Medium-voltage Smart Grids ....................................... 318
J. C. Gomez, M. M. Morcos 

 

Validated Short Circuit Modeling of Type 3 Wind Turbine Generator with Crowbar Protection ............................ 322
Malati Chaudhary, Sukumar M. Brahma, Satish J. Ranade 

 

Jacobian Singularities in Optimal Power Flow Problems Caused by Intertemporal Constraints.............................. 328
Kyri Baker, Dinghuan Zhu, Gabriela Hug, Xin Li 

 

Improving the Robustness of Newton-based Power Flow Methods to Cope with Poor Initial Points ........................ 334
Walter Murray, Tomas Tinoco De Rubira, Adam Wigington 

 

Implementation of Loadflow for Networks with Controllable Network Transformers............................................... 340
Debrup Das, Deepak Divan, Ronald G. Harley 

 

An Optimal Power Flow with a Quadratic Environmental Constraint Using Partial Least Squares 
Technique ........................................................................................................................................................................... 346

Vikas Dawar, Bernard Lesieutre, Tracey Holloway 
 

PV Bus Modeling in a Holomorphically Embedded Power-flow Formulation............................................................. 352
Muthu Kumar Subramanian, Yang Feng, Daniel Tylavsky 

 

Effects of Inductance Variations Due to Temperature on Load-flow Results .............................................................. 358
Walid Hubbi, Yan Wang, Wenbo Zhang 

 

A Machine Learning-based Faulty Line Identification for Smart Distribution Network............................................ 362
Hanif Livani, Cansin Yaman Evrenosoglu, Virgilio A. Centeno 

 

Hierarchical Optimization and Control of a Distribution System ................................................................................. 367
T. Alquthami, A. P. Meliopoulos 

 

Statistical Method to Improve Voltage Profile Under Incomplete Distribution System Information ........................ 373
Vivek Joshi, Jignesh Solanki, Sarika Khushalani Solanki 

 

A Joint Application of a Genetic Algorithm Plus the Minimal Spanning Tree for Optimizing 
Electrical Energy Systems................................................................................................................................................. 378

Diana P. Montoya, Juan M. Ramirez 
 

Study on Visualization of Distribution Topology Based on Intelligent Algorithms ..................................................... 384
Jiang Li, Chao Wei, Yiwei Wang, Peng Zhang, Hao Zhang, Guoqing Li 

 

Impact Analysis of Transient Stability Due to Cyber Attack on FACTS Devices ........................................................ 389
Bo Chen, Karen L. Butler-Purry, Deepa Kundur 

 

Approximate Bisimulation-based Reduction of Power System Dynamic Model with Application to 
Transient Stability Analysis .............................................................................................................................................. 395

Savo D. Ðukic, Andrija T. Saric, Aleksandar M. Stankovic 
 

Transient Model Verification of Wind Turbines ............................................................................................................ 401
Joseph A. Silvers, Komal S. Shetye, Thomas J. Overbye 

 

Performance Analysis for Two-level Parallel Transient Stability Constrained Optimal Power Flow........................ 406
Guangchao Geng, Quanyuan Jiang, Venkataramana Ajjarapu 

 

Suitable Placements of Multiple FACTS Devices to Improve the Transient Stability Using Trajectory 
Sensitivity Analysis ............................................................................................................................................................ 412

Amin Nasri, Robert Eriksson, Mehrdad Ghandhari 
 

Transient Stability Assessment and Synchronization of Multimachine Power System Using Kuramoto 
Model .................................................................................................................................................................................. 418

S. Sharma, S. Kulkarni, A. Maksud, S. R. Wagh, N. M. Singh 
 

Real-time Synchronization Control for Standalone Distribution Networks in Islanded Power Systems ................... 424
Yucheng Zhang, Huaxi Zheng, Hossein Ali Mohammadpour, Roger A. Dougal 

 

The Application of Demand Response for Frequency Regulation in an Islanded Microgrid with High 
Penetration of Renewable Generation ............................................................................................................................. 430

Kevin Marchese, S. A. Pourmousavi, M. H. Nehrir 
 

Optimal Energy Management of Wind Power Generation System in Islanded Microgrid System............................ 436
Hamed Babazadeh, Wenzhong Gao, Ziping Wu, Yan Li 

 

Droop-based Control in a Photovoltaic-centric Microgrid with Battery Energy Storage ........................................... 441
Manohar Chamana, Badrul H. Chowdhury 

 

Design and Quasi-equilibrium Analysis of a Distributed Frequency-restoration Controller for 
Inverter-based Microgrids ................................................................................................................................................ 447

Nathan Ainsworth, Santiago Grijalva 
 



An Overview of Real Time Hardware-in-the-loop Capabilities in Digital Simulation for Electric 
Microgrids .......................................................................................................................................................................... 453

Mayank Panwar, Blake Lundstrom, James Langston, Siddharth Suryanarayanan, Sudipta Chakraborty 
 

Calculation of the Autocorrelation Function of the Stochastic Single Machine Infinite Bus System ......................... 459
Goodarz Ghanavati, Paul D. H. Hines, Taras Lakoba, Eduardo Cotilla-Sanchez 

 

Initial Results in the Detection and Estimation of Forced Oscillations in Power Systems........................................... 465
Jim Follum, John W. Pierre 

 

Power System State Recognition Using Data Mining Algorithms ................................................................................. 471
Prem Alluri, Sarika Khushalani Solanki, Jignesh Solanki, Tim Menzies 

 

Harmonic Distortion in Transmission Networks Due to Wind Farm Interconnection Using IGBT 
Frequency Inverters .......................................................................................................................................................... 477

Daphne Schwanz, Roberto Chouhy Leborgne 
 

A Novel Islanding Detection Based on Coupling in Control Action Between Real and Reactive 
Current Components........................................................................................................................................................ N/A

Karthick S., Swarup K. S. 
 

Performance Enhancement of Automatic Generation Control for a Multi-area Power System in the 
Presence of Communication Delay................................................................................................................................... 488

Kaveh Rahimi, Parviz Famouri 
 

An Integrated Transmission and Distribution Systems Model with Distribution-based LMP (DLMP) 
Pricing................................................................................................................................................................................. 494

Nikita G. Singhal, Kory W. Hedman 
 

The Effects of Extended Locational Marginal Pricing in Wholesale Electricity Markets ........................................... 500
Gregory Thompson, Chao Li, Muhong Zhang, Kory W. Hedman 

 

Cost Analysis and Optimal kV Level Selection of Alternate Wind Farms.................................................................... 506
Dongbo Zhao, A. P. Sakis Meliopoulos, Liangyi Sun 

 

Asynchronous Distributed Cooperative Energy Management Through Gossip-based Incremental 
Cost Consensus Algorithm ................................................................................................................................................ 512

Ziang Zhang, Navid Rahbari-Asr, Mo-Yuen Chow 
 

Statistics of Building-specific Load Forecasting Models ................................................................................................ 518
Jonathan Berardino, Chika Nwankpa 

 

Applying Wavelets to Predict Solar PV Output Power Using Generalized Regression Neural Network .................. 524
Paras Mandal, Ashraf Ul Haque, Surya T. S. Madhira, Donna I. Al-Hakeem 

 

Static Transmission Expansion Planning Considering Uncertainty in Demand Using BPSO .................................... 529
Luis F. Fuerte-Ledezma, Guillermo Gutiérrez-Alcaraz, Mohammad S. Javadi 

 

Modeling Microgrid Islanding Problems As DCOPs...................................................................................................... 535
Saurabh Gupta, William Yeoh, Enrico Pontelli, Palak Jain, Satish J. Ranade 

 

Day Ahead Scheduling of Distribution System with Distributed Energy Resources Considering 
Demand Response and Energy Storage ........................................................................................................................... 541

Mojtaba Khanabadi, Sukumar Kamalasadan 
 

Mitigating Carbon Dioxide Emission with Gradual Implemetation of Distributed Generation in 
Northern California........................................................................................................................................................... 547

Vikas Azad, Rahim Khoie 
 

Optimal Location and Sizing of Distributed Generators in Distribution Networks..................................................... 553
Samir Dahal, Hossein Salehfar 

 

A Complex Networks Approach for Sizing and Siting of Distributed Generators in the Distribution 
System................................................................................................................................................................................. 559

S. Pahwa, D. Weerasinghe, C. Scoglio, R. Miller 
 

Energy Management and Control for Islanded Microgrid Using Multi-agents ........................................................... 564
Frank Ibarra Hernández, Carlos Alberto Canesin, Ramon Zamora, Fransiska Martina, Anurag K. Srivastava 

 

Analysis of Voltage Stability Issues with Distributed Generation Penetration in Distribution Networks ................. 570
Po-Chen Chen, Vuk Malbasa, Mladen Kezunovic 

 

Online Transmission Line Loadability Assessment Using Synchrophasor Measurements ......................................... 576
Jiangmeng Zhang, Alejandro D. Dominguez-Garcia, Peter W. Sauer 

 

Power System Modal Analysis Tool Developed for Industry Use .................................................................................. 581
Alexander R. Borden, Bernard C. Lesieutre, Jim Gronquist 

 

“Load-type” Voltage Stability Buffer Calculation Method............................................................................................ 587
Ala A. Tamimi, Anil Pahwa, Shelli Starrett 

 

Statistical Estimation of Power System Vulnerability .................................................................................................... 592
Fredy A. Sanz, Juan M. Ramirez, Rosa E. Correa 

 

A New Measure of Local Error in the Numerical Solution for Online Dynamic Security Assessment ...................... 598
K. Sarojkumar, S. Krishna 

 



Automated Low Frequency Load Cutoff ......................................................................................................................... 604
Philip Top, Israr Hussain, Matthew Clower, Robert Barnard, Norman Luong 

 

A Five-level Single-phase Transformerless Inverter for Photovoltaic Grid-connected Systems................................ N/A
S. Yousofi-Darmian, S. Masoud Barakati 

 

Overview of Series Connected Flexible AC Transmission Systems (FACTS) .............................................................. 616
Michael Bocovich, Kartik Iyer, Ross M. Terhaar, Ned Mohan 

 

A Robust PID-type Fuzzy Logic Controller for Variable Speed Motor Drives............................................................ 622
Casey Igleheart, Jonathon Marques, Carlos Ramirez-Leon, Yinan Li, Farhad Ashrafzadeh, Stacy Wilson 

 

Impact of PHEV on Reserve Scheduling: A MILP-SCUC Method............................................................................... 628
Ibrahim Krad, David Wenzhong Gao 

 

PHEVs Centralized/decentralized Charging Control Mechanisms: Requirements and Impacts............................... 634
Moein Moeini-Aghtaie, Ali Abbaspour, Mahmud Fotuhi-Firuzabad, Payman Dehghanian 

 

Integration of PHEV Smart Charging Method to Hybrid Wind Power/Battery Storage System .............................. 640
Yin Yao, Wenzhong Gao, Yan Li 

 

Distribution Constraints on Resource Allocation of PEV Load in the Power Grid ..................................................... 646
David Ganger, Ahmed Ewaisha 

 

Synthesis of Sample Paths of Wind Power Through Factor Analysis & Cluster Analysis .......................................... 651
Duehee Lee, Ross Baldick 

 

Cross-correlation Study of Onshore/Offshore Wind Generation and Load in Texas .................................................. 657
Shijia Zhao, Le Xie, Chanan Singh 

 

Identification of Optimal Wind Farm Sites for a High Wind Penetration Future ....................................................... 662
James Slegers, James D. McCalley 

 

Lifetime Cost Optimized Wind Power Control Using Hybrid Energy Storage System............................................... 668
Dongsheng Li, Fenglong Lu, Qin Lv, Li Shang 

 

Optimum Planning and Operation of Compressed Air Energy Storage with Wind Energy Integration .................. 674
Salman Kahrobaee, Sohrab Asgarpoor 

 

State Space Based Modeling and Sensitivity Analysis of DFIG in an Unbalanced Network....................................... 680
Rui Fan, Dongbo Zhao, Zhenyu Tan, Liangyi Sun, A. P. Sakis Meliopoulos 

 

Real-time Simulation for Active and Reactive Power Control of Doubly Fed Induction Generator.......................... 686
Rabindra Maharjan, Sukumar Kamalasadan 

 

Optimal Frequency Regulation Deployment in Competitive Electricity Markets ...................................................... N/A
Hameed Safiullah, Gabriela Hug, Rahul Tongia 

 

A Review and Simulation on Real Time Reactive Power Spot Markets ....................................................................... 698
David Ganger, Ji Zhao, Mojgan Hedayati, Akhil Mandadi 

 

Reactive Power Markets: a Possible Future? .................................................................................................................. 703
Koustubh Banerjee, Parag Mitra, Aratrik Sarkar, Yuan Liu, Supriya Chathadi 

 

Strategic Generation Companies Bidding with Uncertainty Using Interval Arithmetic ............................................. 709
Guillermo Gutierrez-Alcaraz, Ana C. Nuñez-Ponce 

 

Solving Dynamic Economic Load Dispatch with Ramp Rate Limit Using Quadratic Programming ........................ 715
F. Benhamida, I. Ziane, S. Souag, A. Graa, B. Dehiba 

 

A Market-based Operation Method for Distribution System with Distributed Generation and 
Demand Response .............................................................................................................................................................. 720

Dongbo Zhao, A. P. Sakis Meliopoulos, Zhenyu Tan, Aniemi Umana, Rui Fan 
 

Restoration of Smart Grid Distribution System Using Two-way Communication Capability ................................... 726
R. Belkacemi, A. Babalola, F. Ariyo, Ali Feliachi 

 

Determining Reactive Power Levels Necessary to Provide Optimal Feeder Line Voltage Regulation....................... 730
John Seuss, Ronald G. Harley 

 

Fault Location Analysis of Ungrounded Distribution System Based on Residual Voltage Distribution .................... 736
Hongbo Sun, Daniel Nikovski, Tomihiro Takano, Yasuhiro Kojima, Tetsufumi Ohno 

 

Line Fault Analysis of Ungrounded Distribution Systems ............................................................................................. 742
Hongbo Sun, Daniel Nikovski, Tomihiro Takano, Yasuhiro Kojima, Tetsufumi Ohno 

 

High Temperature Low Sag (HTLS) Technologies As Upgrades for Overhead Transmission Systems .................... 748
Askhat Tokombayev, Gerald T. Heydt 

 

Geomagnetically Induced Current Sensitivity to Assumed Substation Grounding Resistance .................................. 754
Uyen Bui, Thomas J. Overbye, Komal Shetye, Hao Zhu, James Weber 

 

Probabilistic Modeling and Reliability Analysis for Validating Geomagnetically Induced Current 
Data..................................................................................................................................................................................... 760

Maryam Kazerooni, Hao Zhu, Thomas J. Overbye 
 

Model Screening Metrics for Thermal Models of Substation Distribution Transformers .......................................... 766
Shruti Rao, Ming Zhang, Daniel Tylavsky 

 



Effect of Shielding and Grounding on Lightning Performance of 23kV Distribution Feeders ................................... 772
Roberto J. Cabral, Daniel S. Gazzana, Roberto C. Leborgne, Arturo S. Bretas, Guilherme A. D. Dias, Daphne 
Schwanz, Marcos Telló 

 

Experience and Lessons Learned in a Graduate-level Course Based on Students As “teachers” .............................. 778
Ned Mohan 

 

Review of Modular Multilevel Converters for Teaching a Graduate-level Course of Power Electronics 
in Power Systems ............................................................................................................................................................... 781

Ashish Kumar Sahoo, Ruben Otero-De-Leon, Ned Mohan 
 

Modeling of Z-source Converter for Renewable Energy Integration............................................................................ 787
Yin Li, Javad Khazaei, Lingling Fan, Zhixin Miao 

 

Realizing Space Vector Modulation in MATLAB/simulink and PSCAD ..................................................................... 793
Yan Ma, Lingling Fan, Zhixin Miao 

 

Generation of a Multilevel SPWM Technique of 3, 9 and 21 Levels with FPGAs........................................................ 799
N. M. Salgado-Herrera, Aurelio Medina-Ríos, Antonio Ramos-Paz Member, J. R. Rodríguez-Rodríguez 

 

A Condition Monitoring System for Wind Turbine Generator Temperature by Applying Multiple 
Linear Regression Model .................................................................................................................................................. 804

Khaled B. Abdusamad, David Wenzhong Gao, Eduard Muljadi 
 

Cost/benefit Analysis for Circuit Breaker Maintenance Planning and Scheduling ..................................................... 812
Payman Dehghanian, Mladen Kezunovic 

 

Component Reliability Evaluation in the Presence of Smart Monitoring..................................................................... 818
Mohammad Heidari-Kapourchali, Visvakumar Aravinthan 

 

Enhance Neher-McGrath Formulation to Model Current Uncertainty........................................................................ 824
Chang-Jen Lan 

 

Inductive FCL’s Impact on Circuit Breaker’s Interruption Condition During Short-line Faults.............................. 829
Mohammad Tasdighi 

 

Optimal Tap Settings for Voltage Regulation Transformers in Distribution Networks.............................................. 834
Brett A. Robbins, Hao Zhu, Alejandro D. Domínguez-García 

 

Kansas State University - Electrical and Computer Engineering.................................................................................. 840
Don Gruenbacher 

 

K-state Power Engineering, IEEE PES and K-state First Lady .................................................................................... 851
Noel Schulz 

 

Crystal Ball View of Power Systems in 2025 ................................................................................................................... 860
Doug Sterbenz 

 

T & D 2025: Risks Or Opportunities ............................................................................................................................... 878
Michael E. Beehler 

 

Author Index 




