PROGRAM LISTING

Monday, October 12

Special Session 1-A: Prof. Tom Lipo Memorial Session 1
Chair(s): Thomas Jahns, Bulent Sarlioglu

Designing a Magnetic Gear for an Electric Aircraft Drivetrain [#0736]
Ho Yin (David) Wong', Hossein Baninajar'?, Bertrand Dechant?, Jonathan Bird'?
"Portland State University, United States; *FluxMagic, Inc., United States

Methods to Determine the Stator Inter-Turn Short Circuit in an Induction Motor with
Installed Rotor [#0312]
Dimas Anton Asfani', | Made Yulistya Negara', | Gusti Ngurah Satriyadi Hernanda',
Daniar Fahmi', Eduard Muljadi?, Robert M. Nelms?
'Institut Teknologi Sepuluh Nopember, Indonesia; *Auburn University, United States

Investigation of Asymmetric Consequent-Pole Hybrid Excited Flux Reversal Machines [#0011]
F.R. Wei, Z.Q. Zhu, X.Y. Sun
The University of Sheffield, United Kingdom

Design Optimization of Coreless Axial-Flux PM Machines with Litz Wire and

PCB Stator Windings [#1494]
Murat G. Kesgin, Peng Han, Narges Taran, Damien Lawhorn, Donovin Lewis, Dan M. lonel
University of Kentucky, United States

Session 1: Machines for Transportation
Chair(s): Alireza Fatemi, Rajesh Deodhar

Basic Study on Efficiency Improvement of Hybrid Excitation Flux Switching Motor using
Variably Magnetizable Permanent Magnet for Automotive Traction Drives [#0597]
Keita Otsuka, Takeshi Okada, Tomoya Mifune, Hiroaki Matsumori,

Takashi Kosaka, Nobuyuki Matsui
Nagoya Institute of Technology, Japan

A 3D-Airgap Slotless Permanent Magnet Machine for Transportation Applications [#1225]
Md Sariful Islam’, Rajib Mikail?, Ritvik Chattopadhyay', Igbal Husain'
'North Carolina State University, United States; 2ABB US Corporate Research Center, United States

Air-Cooled Multi Phase Dual-Winding In-Wheel Motor integrated with

Ultra Small SiC Module [#0024]
Kan Akatsu', Satoshi Tanimoto?, Yoshinori Murakami®
'"Yokohama National University, Japan; *Fukushima SiC Applied Engineering Inc., Japan;
*Nissan Motor Co., Ltd, Japan

Novel Efficiency-Shifting Radial-Axial Hybrid Interior Permanent Magnet Synchronous
Motor for Electric Vehicle [#0273]

Hoyun Won, Yang-Ki Hong, Minyeong Choi, Hwan-Sik Yoon, Shuhui Li, Tim Haskew

The University of Alabama, United States



Investigation of Enhancing Reluctance Torque of a Delta-Type Variable Flux Memory Motor
having Large Flux Barrier for EV/HEV Traction [#0390]

Ren Tsunata, Masatsugu Takemoto, Satoshi Ogasawara, Koji Orikawa

Hokkaido University, Japan

A High-Speed High-Power-Density Non-Heavy Rare-Earth Permanent
Magnet Traction Motor [#0759]
Tsarafidy Raminosoa', Randy Wiles', J. Emily Cousineau?, Kevin Bennion?, Jon Wilkins'
'Oak Ridge National Laboratory, United States; ?National Renewable Energy Laboratory, United States

Motor System Integrated Magnetic Multiple Spur Gear and High Speed Motors for
Electric Vehicle [#0388]

Kohei Aiso', Kan Akatsu?, Yasuaki Aoyama?®

'Waseda University, Japan; ?Yokohama National University, Japan; *Hitachi, Ltd., Japan

Session 2: Power Converter Controls in Wind and PV Systems
Chair(s): Eduard Muljadi, Fei Gao

Modulated Predictive Current Control of NPC Converter-Based PMSG
Wind Energy System [#1324]
Venkata Yaramasu', Kristiyan Milev', Apparao Dekka?, Jose Rodriguez®

"Northern Arizona University, United States; *Lakehead University, Canada;
3Universidad Andres Bello, Chile

Anti-Disturbance Full-Order Sliding Mode Control of PMSG-Based Wind Energy
Conversion Systems [#0137]
Chun Wei', Jianxing Xu', Qiang Chen', Wei Qiao?, Jianwu Zeng?®
'Zhejiang University of Technology, China; ?University of Nebraska-Lincoln, United States;
3Minnesota State University-Mankato, United States

Impact of Virtual Synchronous Generator (VSG) on Sub Synchronous Control Interaction (SSCI)
in DFIG Systems using Sequence Domain Impedance Method [#1571]

Mohammad Khatibi, Yu-Fang Jin, Sara Ahmed

University of Texas at San Antonio, United States

LVRT Control based on Partial State-Feedback Linearization for SCIG Wind Turbine Systems [#1389]
Anh Tan Nguyen, Dong-Choon Lee
Yeungnam University, Korea

Power Optimizer based on Model Predictive Control for a Cascade Multilevel
Impedance Source Inverter [#1463]

Sally Sajadian

Lafayette College, United States

Circulating Current Analysis and Power Mismatch Elimination Strategy for an MMC-Based
Photovoltaic System [#0094]

Xicai Pan, Shangzhi Pan, Jinwu Gong, Xiaoming Zha

Wuhan University, China



Comparative Analysis of Flexible Power Point Tracking Algorithms in Photovoltaic Systems [#1419]
Hossein Dehghani Tafti', Georgios Konstantinou', Christopher D. Townsend?, Glen G. Farivar?,
Salvador Ceballos®*, Josep Pou®, John E. Fletcher'

'"University of New Wales, Australia; ?The University of Western Australia, Australia; *Nanyang
Technological University, Singapore; “Basque Research and Technology Alliance, Spain

Energy Harvesting Comparison and Analysis in 1000V and 1500V Grid-Connected
PV Systems [#0593]
Branislav Stevanovié¢!, Emanuel Serban?, Miroslav Vasi¢', Martin Ordonez?,
Santiago Cébreces?®, Pedro Alou'
"Universidad Politécnica de Madrid, Spain; “The University of British Columbia, Canada;
3Universidad de Alcald, Spain

Session 3: DC-DC Converters - Switched Capacitors and
Datacenter Applications
Chair(s): Wenkang Huang, Gui-Jia Su

Upscaling Supercapacitor assisted Low Dropout Regulator for High-Current and
High-Voltage for the 48 V DC Google Rack Architecture [#1570]

Thilanga Ariyarathna', Nihal Kularatna?, D. Alistair Steyn-Rosse?

'Waikato Institute of Technology, New Zealand; *The University of Waikato, New Zealand

An Integrated Programmable Gate Timing Control and Gate Driver Chip for a 48V-to-0.75V
Active-Clamp Forward Converter Power Block [#1095]
Dongkwun Kim'?, Yoshitaka Yamauchi', Xiaodong Meng', Tianyu Jia', Liam McAuliffe’,
Todd Takken', Kevin Tien', Shurong Tian', Yuan Yao', Andrew Ferencz', Mingoo Seok?, Xin Zhang'
"IBM T. J. Watson Research Center, United States; ?Columbia University, United States

Series Voltage Compensator for Differential Power Processing [#1403]
Ping Wang, Minjie Chen
Princeton University, United States

A 12 Switch Zero-Inductor Voltage Converter Topology for Next Generation Datacenters [#1086]
Samuel Webb, Yan-Fei Liu
Queen's University, Canada

Merged-Two-Stage Resonant and PWM Soft-Charging of Hybrid-Switched-Capacitor
DC-DC Converters [#0551]

Yenan Chen, Jaeil Baek, Minjie Chen

Princeton University, United States

Reducing Coss Switching Loss in a GaN-Based Resonant Cockcroft-Walton Converter using
Resonant Charge Redistribution [#0380]

Nathan Miles Ellis, Rajeevan Amirtharajah

University of California-Davis, United States

Switched Capacitor Converter with Flexible Voltage Gain and 99.2% Efficiency
Utilizing Autotransformer [#1238]

Fnu Satvik, Wensong Yu, Dakai Wang, Siyuan Chen

North Carolina State University, United States



A Novel Hybrid 4:1 Step Down Converter using an Autotransformer with
DC Winding Current [#0684]

Cheng Li, Diego Serrano, José A. Cobos

Universidad Politécnica de Madrid, Spain

Session 4: Wide-Bandgap Semiconductors 1
Chair(s): Cong Li, Christina DiMarino

Comparison of Medium-Voltage Oscilloscope Probes for Evaluating Silicon-Carbide
Multi-Chip Power Modules [#0816]
Christopher D. New, Andrew N. Lemmon, Brian T. DeBoi, Jared C. Helton, Blake W. Nelson
The University of Alabama, United States

A Physical Investigation of Large-Signal Dynamic Output Capacitance and Energy Loss in
GaN-on-Si Power HEMTs at High-Frequency Applications [#0838]
Jia Zhuang', Grayson Zulauf', Jaume Roig?, James D. Plummer', Juan Rivas-Davila'
'Stanford University, United States; 2ON Semiconductors, Belgium

Characterization and Analysis of Insulated Metal Substrate-Based SiC Power Module for
Traction Application [#0296]

Shajjad Chowdhury, Emre Gurpinar, Burak Ozpineci

Odak Ridge National Laboratory, United States

An Intelligent Three-Level Active Gate Driver for Crosstalk Suppression of SiC MOSFET [#0254]
Zhidong Qiu, Hong Li, Yanfeng Jiang, Tiancong Shao, Zhichang Yang, Jiaxin Wang, Zhipeng Zhang
Beijing Jiaotong University, China

A 500kW Forced-Air-Cooled Silicon Carbide (SiC) 3-Phase DC/AC Converter with a

Power Density of 1.246MW/m?® and Efficiency >98.5% [#0538]
Yan Li', Yonglei Zhang', Xibo Yuan?, Lei Zhang', Fei Ye'!, Zhe Li', Yaohua Li', Yipu Xu', Zijian Wang'
'China University of Mining and Technology, China; 2University of Bristol, United Kingdom

Characterizing Threshold Voltage Shifts and Recovery in Schottky Gate and
Ohmic Gate GaN HEMTs [#0518]

Jose Ortiz Gonzalez, Burhan Etoz, Olayiwola Alatise

University of Warwick, United Kingdom

Impact of Parasitics and Load Current on the Switching Transient Time and
Motor Terminal Overvoltage in SiC-Based Drives [#0963]

Wenzhi Zhou, Mohamed S. Diab, Xibo Yuan

University of Bristol, United Kingdom

3D Commutation-Loop Design Methodology for a Silicon-Carbide based 15 kW, 380:480 V
Matrix Converter with PCB Aluminum Nitride Cooling Inlay [#0726]
Victoria Baker', Boran Fan', Rolando Burgos', Vladimir Blasko?, Warren Chen?
Virginia Polytechnic Institute and State University, United States; Raytheon Technologies
Research Center, United States

Performance of Wide-Bandgap Gallium Nitride vs Silicon Carbide Cascode Transistors [#0680]
Yasin Gunaydin', Saeed Jahdi', Olayiwola Alatise?, Jose Ortiz Gonzalez?, Ruizhu Wu?,
Bernard Stark!, Mohammad Hedayati', Xibo Yuan', Phil Mellor'
"University of Bristol, United Kingdom; 2University of Warwick, United Kingdom



Session 5: High Speed and Bearingless Machines
Chair(s): Eric Severson, Peng Han

Design of an Ultra-High Speed Bearingless Motor for Significant Rated Power [#1407]
Ashad Farhan, Martin Johnson, Kyle Hanson, Eric L. Severson
University of Wisconsin-Madison, United States

Fully Passively Levitated Self-Bearing Machines with Combined Windings [#0267]
Joachim Van Verdeghem, Bruno Dehez
Université Catholique de Louvain, Belgium

Investigation of Enhancing Output Power Density in Ultra-High-Speed Motors with
Concentrated Winding Structure [#0995]
Takayuki lida', Masatsugu Takemoto?, Satoshi Ogasawara', Koji Orikawa', lkuya Sato®,
Hiroyuki Kokubun?®, Akio Toba®, Masao Shuto?
"Hokkaido University, Japan; ?Okayama University, Japan; 3Fuji Electric Co., Ltd., Japan

Towards Electrostatic Levitation of Rotating Machines [#1058]
Michael Mayberry, Daniel C. Ludois, Eric L. Severson
University of Wisconsin-Madison, United States

Investigation of Combined Electro Magnetic Structure of Bearingless Motor and
Magnetic Gear [#0637]
Akira Kumashiro', Akira Chiba', Wolfgang Gruber?, Wolfgang Amrhein?, Gerald Jungmayr®
'"Tokyo Institute of Technology, Japan; “Johannes Kepler University Linz, Austria;
3Linz Center of Mechatronics GmbH, Austria

Magnetically Geared Conveyor Drive Unit — An Updated Version [#0615]
Simon Staal Nielsen', Rasmus Koldborg Holm?, Nick llsee Berg, Peter Omand Rasmussen’
'Aalborg University, Denmark; 2Dansk Ingenigrsservice A/S, Denmark

Effects of Axial Flux Magnetic Gear Misalignment [#1502]
Bryton Praslicka', Matthew Johnson?, Matthew C. Gardner', Ellen Dangtran', Hamid A. Toliyat'
'"Texas A&M University, United States; 2U.S. Army CCDC, United States

A Dual Stator/Rotor PM and Winding Flux Modulated PM Machine [#0607]
Shaofeng Jia, Shuai Feng, Deliang Liang, Jinjun Liu
Xi 'an Jiaotong University, China

Comparison of Reluctance and Surface Permanent Magnet Coaxial Magnetic Gears [#1509]
Shima Hasanpour', Matthew C. Gardner', Matthew Johnson?, Hamid A. Toliyat'
'"Texas A&M University, United States; 2U.S. Army CCDC, United States

Session 6: Power Converters for Solar Energy
Chair(s): Deepak Divan, Kaushik Basu

Internal Energy Balance of a Modular Multilevel Cascade Converter based on Chopper-Cells
with Distributed Energy Resources for Grid-Connected Photovoltaic Systems [#0886]

Bruno E. de O. B. Luna', Cursino B. Jacobina?, Alexandre C. Oliveira?

'Federal University of Semi-Arid Region, Brazil; Federal University of Campina Grande, Brazil



A Fundamental Voltage and Harmonics Elimination Control Strategy for Single-Phase
Cascade Off-Grid Photovoltaic-Storage System using Hybrid Modulations [#0119]
Yiyan Lu', Zhao Liu', Jianshou Kong?, Deping Tang?, Jie Yu', Jiawei Ji'
"Nanjing University of Science and Technology, China; 2Changshu Intelligent Laser Equipment
Research Institute, China; *Hefei Kewell Power System Co., Ltd., China

Optimized Predictive Control of Hybrid Multilevel PV Inverter with
Reduced Leakage Current [#0998]
Jayesh Kumar Motwani, Abhinandan Routray, Nimish Kumar Chaudhari,
Rajeev Kumar Singh, Ranjit Mahanty
Indian Institute of Technology (BHU) Varanasi, India

Multiport Power Management Method with Partial Power Processing in a MV Solid-State
Transformer for PV, Storage, and Fast-Charging EV Integration [#1143]

Liran Zheng, Rajendra Prasad Kandula, Deepak Divan

Georgia Institute of Technology, United States

A Series Interharmonic Filter for Cascaded H-Bridge PV Inverters [#1587]
Yiwei Pan, Ariya Sangwongwanich, Yongheng Yang, Frede Blaabjerg
Aalborg University, Denmark

A Solution for the Full-Bridge Grid-Tie Inverter using Single Virtual Ground
Capacitor with UPWM [#0218]

Ruihua Shen, Henry Shu-Hung Chung
City University of Hong Kong, China

A Current-Mode Controller for an HB-NPC Inverter using the Virtual-Ground
Trajectory for Power Injection in PV Systems [#0779]
S. lturriaga-Medina’, P.R. Martinez-Rodriguez', G. Escobar?, J.C. Mayo-Maldonado?,
J.E. Valdez-Resendiz?, D. Guillen-Aparicio?, O.F. Ruiz-Martinez®
'"Universidad Autonoma de San Luis Potosi, Mexico; ?Tecnologico de Monterrey, Mexico;
3Universidad Panamericana, Mexico

An 11 kV AC, 16 kV DC, 200 kW Direct-to-Line Inverter Building-Block using
Series-Connected 10 kV SiC MOSFETs [#1093]

Lakshmi Ravi, Xiang Lin, Dong Dong, Rolando Burgos

Virginia Polytechnic Institute and State University, United States

Session 7: Isolated DC-DC Converters
Chair(s): Shafiq Ahmed Odhano, Yuan Xibo

LLC Converters Power Density Enhancement through Optimized Current Shaping using
Multi-Resonant Branches [#0006]

Ali Elrayyah

Hamad Bin Khalifa University, Qatar

Current Balancing and Phase Shedding by Split Capacitor for a Three-Phase LLC Resonant
Converter [#1138]

Akiteru Chiba, Yuuki Aoyagi, Kazuto Takagi

Sanken Electric Co., Ltd., Japan



Analysis and Control of Three-Phase Interleaved SCC-LLC Resonant Converter Load Sharing
Considering Component Tolerance [#1582]

Bo Sheng, Xiang Zhou, Wenbo Liu, Yang Chen, Yan-Fei Liu, Paresh C. Sen

Queen's University, Canada

An Interchangeable Soft-Switched Voltage Boosting Circuit for a Multi-Mode LLC Step-Up
Converter Module in Medium Voltage Applications [#1135]

Mehdi Abbasi', Reza Emamalipour’, Muhammad Ali Masood Cheema?, John Lam'

"York University, Canada; ?Northern Transformer, Canada

Dual Voltage Flyback Topology Operation with Efficiency Enhancers at Dual Voltage Mains [#0725]
Noam Ezra, Teng Long
University of Cambridge, United Kingdom

The Asymmetrical Half-Bridge Flyback Converter: A Reexamination [#0162]
Giorgio Spiazzi, Simone Buso
University of Padova, Italy

Family of Hybrid DC-DC Converters for Connecting DC Current Bus and DC Voltage Bus [#0674]
Nie Hou, Yun Wei Li
University of Alberta, Canada

Fault Tolerant Isolated Dual Active DC-DC Converter using WBG Devices [#1183]
Amin Ashraf Gandomi', Leila Parsa', Vahid Dargahi?, Keith Corzine'
'University of California-Santa Cruz, United States; “University of Washington-Tacoma, United States

Session 8: Modern Tools for Detecting and Identifying
Electrical System Parameters or Attacks
Chair(s): Burak Ozpineci, Osama Mohammed

DC Microgrids under Denial of Service Attacks: Feasibility and Stability Issues [#1567]
Jianzhe Liu', Bai Cui?, Bo Chen', Xiaonan Lu?, Feng Qiu', Sudip Mazumder*
'Argonne National Laboratory, United States; ?National Renewable Energy Laboratory, United States;
3Temple University, United States; “University of lllinois at Chicago, United States

Data-Driven Cyberattack Detection for Photovoltaic (PV) Systems through
Analyzing Micro-PMU Data [#0734]
Qi Li', Fangyu Li', Jinan Zhang', Jin Ye'!, Wenzhan Song', Alan Mantooth?
'"University of Georgia, United States; University of Arkansas, United States

Composite Load Model Parameter Identification with Distributed Machine Learning
for the Stability Study of Microgrids [#0796]

Javad Khodabakhsh', Gerry Moschopoulos', Pirathayini Srikantha?

'Western University, Canada; ?York University, Canada

Detection of False-Data Injection Attacks in Supercapacitor Charging Systems [#0891]
Bowen Liu, Fu Jiang, Heng Li, Hongtao Liao, Hang Zhang, Xiangi Lu, Jun Peng, Zhiwu Huang
Central South University, China



Expanding Exposure Area of Magnetic Field Generator for Biological Evaluation by using
Dual Air-Core Inductor [#0845]

Kazuki Matsubara, Keiji Wada, Yukihisa Suzuki
Tokyo Metropolitan University, Japan

Design Consideration for Power Line Sensors in Power Distribution Systems [#1307]
Xianyong Feng, Robert Hebner, Shannon Strank
The University of Texas at Austin, United States

Design and Implementation of Remote Plasma Sources for
Semiconductor Chamber Cleaning [#0352]

T.F. Wy, L.C. Yu, A. Kumari, R.Z. Hung, P.J. Chen

National Tsing-Hua University, Taiwan

A Design Methodology of a Free Positioning None-Overlapping Wireless Charging System for
Consumer Electronics with a Limited Parameter Variation [#0155]

Yiming Zhang, Shuxin Chen, Xin Li, Li Zhang, Yi Tang

Nanyang Technological University, Singapore

Session 9: Optimization in Electric Machines
Chair(s): Rukmi Dutta, Giulio De Donato

Multiphysics Optimisation of a Slotless Permanent Magnet Machine with a
Composite Winding Layer [#1076]

Suzanne Collins, Philip H. Mellor, Nick Simpson

University of Bristol, United Kingdom

Co-Optimization of an Electric Motor-Drivetrain System for Concentrated
Solar Power Heliostats [#1250]

Abdulaziz M. Qwbaiban, Shen Zhang, Thomas G. Habetler
Georgia Institute of Technology, United States

Rotor Surface Optimization of Interior Permanent Magnet Synchronous Motors to
Reduce both Rotor Core Loss and Torque Ripples [#0217]

Katsumi Yamazaki', Kento Utsunomiya', Akihiro Tanaka?, Toru Nakada?

'Chiba Institute of Technology, Japan; ?Nissan Motor Co. Ltd., Japan

Multi-Objective Whale Optimization Algorithm and Optimal Area Product Model based Design
of Litz-Wire Gapped High-Frequency Transformer for LLC Resonant Converters [#0263]
Daniyal Ahmed, Li Wang, Zehua Dai
Nanjing University of Aeronautics and Astronautics, China

Electromagnetic and Thermal Analysis of a Line-Start Permanent-Magnet
Synchronous Motor [#1440]
Mousalreza Faramarzi Palangar’, Amin Mahmoudi', Solmaz Kahourzade?, Wen L. Soong®
'Flinders University, Australia; University of South Austria, Australia; 3University of Adelaide, Australia

Design and Magnetic Field Analysis of a Dual Rotor Axial Flux PM Machine with
Steel-Assisted Halbach Magnet Configuration [#1515]

Sodiq Agoro, Igbal Husain

North Carolina State University, United States



Prediction of Transient Voltage Distribution in Inverter-Fed Stator Winding,
Considering Mutual Couplings in Time Domain [#0234]

Shubham Sundeep, Jiabin Wang, Antonio Griffo

The University of Sheffield, United Kingdom

Frequency-Domain based Windings Voltage Distribution Modelling for
Converter-Fed Electrical Machines [#0513]
Yi Wei', Antonio Griffo', Fernando Alvarez-Gonzalez', Ravindra Bhide?, Subhra Samanta?,
Richard Clark?, Arwyn Thomas?, Zi-Qiang Zhu'
"University of Sheffield, United Kingdom; 2Siemens Gamesa Renewable Energy Limited, United Kingdom

Two-Axis Vector Control of Double Stator Linear and Rotary Permanent Magnet Machine
Considering Orthogonally Coupling Effect [#0464]

Lei Xu, Xiaoyong Zhu, Li Zhang, Chao Zhang, Deyang Fan

Jiangsu University, China

Design and Analysis of a Hook Shaped Stator Core with Ring Winding Transverse
Flux Machine for Wind Turbine Applications [#1531]

Anik Chowdhury, Yilmaz Sozer

The University of Akron, United States

Session 10: Optimization and Sizing of Energy Storage Systems
Chair(s): Yilmaz Sozer, Xiaofeng Yang

Robustness Evaluation of PV-Battery Sizing Principle under Mission Profile Variations [#0860]
Monika Sandelic, Ariya Sangwongwanich, Frede Blaabjerg
Aalborg University, Denmark

Distributed ESS Capacity Decision for Home Appliances in Smart Home [#1356]
Yeon ju Baik', Ye gu Kang?
'"University of Wisconsin-Madison, United States; 2University of Oviedo, Spain

Cost Optimization of Battery and Supercapacitor Hybrid Energy Storage System for
Dispatching Solar PV Power [#1553]

Pranoy Kumar Singha Roy, JiangBiao He, Yuan Liao

University of Kentucky, United States

An Online Extremum Seeking Optimization Strategy for Warm-Up of Lithium Batteries [#0896]
Kaifu Guan, Zhiwu Huang, Yongijie Liu, Hongtao Liao, Zhiwei Gao, Yue Wu, Yinhui Le,
Xiaoyong Zhang, Jun Peng
Central South University, China

Reactive Balancing Circuit for Paralleled Battery Modules Employing Dynamic
Capacitance Modulation [#0945]

Phuong-Ha La, Sung-Jin Choi

University of Ulsan, Korea

Power Management of Supercapacitors using Auxiliary Bank Switching for
Hybrid Energy Storage Systems [#0766]

Yashwanth Dasari, Deepak Ronanki, Sheldon S. Williamson

University of Ontario Institute of Technology, Canada



Cooperative Cell Balancing of Supercapacitors with Adaptive Observers [#0914]
Minghui Guo, Xiaoyong Zhang, Heng Li, Hongtao Liao, Yexin Liao, Zhigiang Meng,
Hang Zhang, Zhiwu Huang
Central South University, China

Analysis of the Inter-Submodule Active Power Disparity Limits in Modular Multilevel
Converter-Based Battery Energy Storage Systems [#0186]
Gaowen Liang', Hossein Dehghan Tafti?, Glen G. Farivar', Josep Pou',
Christopher D. Townsend?®, Georgios Konstantinou?
'Nanyang Technological University, Singapore; 2University of New South Wales, Australia;
University of Western Australia, Australia

Session 11: DC-DC Converters for Electric Transportation
Chair(s): Li Zhang, Manuel Arias

Variable-Frequency Controlled Interleaved Boost Converter [#1173]
Shamar Christian, Roberto Armin Fantino, Roderick Amir Gomez, Yue Zhao, Juan Carlos Balda
University of Arkansas, United States

A Composite DC-DC Converter using Current-Fed Dual-Half Bridge [#0727]
Nan Lin, Zhe Zhao, Fei Diao, Yue Zhao, Juan Carlos Balda
University of Arkansas, United States

A Bidirectional Non-Isolated DC-DC Converter based on Switched-Capacitor Converters for
DC Electric Railways [#0326]

Kazuaki Tesaki, Makoto Hagiwara

Tokyo Institute of Technology, Japan

Split Duty Cycle Coupled Multi-Phase Boost-Buck Converter [#1335]
Ahmed K. Khamis', Mohammed Agamy', Ramanujam Ramabhadran?
'"University at Albany, SUNY, United States; 2GE Aviation, United States

Auxiliary Power Module - Integrated EV Charger with Extended ZVS Range [#0486]
Gibum Yu, Sewan Choi
Seoul National University of Science and Technology, Korea

Isolated DC/DC Multimode Converter with Energy Storage Integration for
Charging Stations [#0337]
Felix Hoffmann, Thiago Pereira, Marco Liserre
Christian-Albrechts-Universitat zu Kiel, Germany

High Efficiency Bidirectional DC-DC Converter with Matrix Transformer for
Heavy Duty Hybrid Electric Vehicles [#1159]

Shubham Mungekar, Akash Dey, Ghansyamsinh Gohil
The University of Texas at Dallas, United States

Experimental Characterization of a 750-V 100-kW 16-kHz Bidirectional Isolated DC-DC
Converter with a Unity-Turns-Ratio Transformer at Different Voltage Ratios [#007 3]
Ryo Haneda, Hirofumi Akagi
Tokyo Institute of Technology, Japan



Zero-Voltage-Switching Current-Source Rectifier based EV Charging System using
SiC Devices [#0479]

Yang Xu', Zheng Wang', Pengcheng Liu', Yihan Chen', Jiangbiao He?

'Southeast University, China; 2University of Kentucky, United States

Session 12: Wide-Bandgap Semiconductors 2
Chair(s): Xiu Yao, He Li

Mitigation of Motor Overvoltage in SiC-Device-Based Drives using a Soft-Switching Inverter [#1445]
Wenzhi Zhou, Mohamed S. Diab, Xibo Yuan
University of Bristol, United Kingdom

Online Health Monitoring and Aging Prognostics for SiC Power Converters [#0519]
Eddy Aeloiza', Arun Kadavelugu', Liming Liu', Joonas Puukko?
'ABB Inc., United States; 2ABB Oy, Finland

Hard-Switched Overvoltage Robustness of p-Gate GaN HEMTs at Increasing Temperatures [#1369]
Joseph P. Kozak, Ruizhe Zhang, Jingcun Liu, Qihao Song, Ming Xiao, Yuhao Zhang
Virginia Polytechnic Institute and State University, United States

Influence of Paralleled SiC MOSFET on Turn-Off Gate Voltage Oscillation [#0399]
Ye Zhu', Han Li', Cheng Luo?, Yong Liu', Cheng Wan', Jie Ma'
'Eaton Corp., China; ?Eaton Corp., United States

Trade-Offs between Gate Oxide Protection and Performance in SiC MOSFETs [#0730]
Jose Ortiz Gonzalez, Ruizhu Wu, Olayiwola Alatise
University of Warwick, United Kingdom

Turn on Switching Transient Analysis of SiC MOSFET and Schottky Diode Pair [#0883]
Shamibrota Kishore Roy, Kaushik Basu
Indian Institute of Science-Bangalore, India

Switching Current Imbalance Mitigation for Paralleled SiC MOSFETs using
Common-Mode Choke in Gate Loop [#0960]

Jiye Liu, Zedong Zheng

Tsinghua University, China

Current Sharing Analysis of SiC Power Modules in Parallel Operation [#1574]
Yue Zhang, Zhining Zhang, Boxue Hu, Faisal Alsaif, Khalid Alkhalid, Xiao Li, Jin Wang
The Ohio State University, United States

A 1200V/650V/160A SiC+Si IGBT 3-Level T-Type NPC Power Module with
Optimized Loop Inductance [#1140]
Asif Imran Emon, Zhao Yuan, Amol Deshpande, Hongwu Peng, Riya Paul, Fang Luo
University of Arkansas, United States



Tuesday, October 13

Special Session 1-B: Prof. Tom Lipo Memorial Session 2
Chair(s): Thomas Jahns, Bulent Sarlioglu

Evaluation of Current Distortion Improvement in an Asymmetrical Six-Phase Induction
Motor Drive by using SiC MOSFETs with Reduced Dead Time [#0237]

Ajay Kumar Morya', Alejandro G. Yepes?, Jesus Doval-Gandoy?, Hamid A. Toliyat'

'"Texas A&M University-College Station, United States; *University of Vigo, Spain

Overload Performance Prediction of PM and Synchronous Reluctance Machines for

Traction Applications [#0449]
Matteo Carbonieri', Wen L. Soong?, Amin Mahmoudi®, Solmaz Kahourzade®, Nicola Bianchi'
'"University of Padova, Italy; ?University of Adelaide, Australia, Australia; Flinders University, Australia;
“University of South Australia, Australia

Performance Comparison between SiC Two-Level and Si Three-Level AFE Converters [#0641]
Marzieh Karami', Rangarajan Tallam', Kenneth E. Pagenkopf?, Robert Cuzner®
'Rockwell Automation, United States; 2Cramer Magnetics, United States;
University of Wisconsin-Milwaukee, United States

Poster 1: NVH, Reliability and Machine Diagnostics
Chair(s): Jose Antonino-Daviu, Francisco Paz

Irreversible Demagnetization Fault Prognosis in a Permanent Magnet Type Machines [#0688]
Zia Ullah, Jin Hur
Incheon University, Korea

Online Detection of Irreversible Demagnetization Fault with Non-Excited Phase Voltage in
Brushless DC Motor Drive System [#0925]

Doo-Ho Kim, Jun-Hyuk Im, Ullah Zia, Jin Hur

Incheon National University, Korea

Insulation Design of a High Frequency Electrical Machine for More Electric
Aircraft Propulsion [#0043]
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Digital Active Gate Control for a Three-Phase Inverter Circuit for a Surge Voltage
Suppression and Switching Loss Reduction [#1596]
Daiki Yamaguchi', Yu Shan Cheng', Tomoyuki Mannen', Hidemine Obara?, Keiji Wada',
Toru Sai®, Makoto Takamiya®, Takayasu Sakurai®
'"Tokyo Metropolitan University, Japan; ?Yokohama National University, Japan;
3The University of Tokyo, Japan

A GaN Driver IC with Novel Highly Digitally Adaptive Dead-Time Control for
Synchronous Rectifier Buck Converter [#0808]
Ping Kun Chiu', Pin Ying Wang', Sheng Teng Li', Ching Jan Chen', Yi Ting Chen?
"National Taiwan University, Taiwan; 2National Chung-Shan Institute of Science and Technology, Taiwan

A Resonant Gate Driver with Variable Gain and a Capacitively Decoupled
High-Side GaN-FET [#0421]

Nathan Miles Ellis, Evan Sousa, Rajeevan Amirtharajah

University of California-Davis, United States

Automatic Search Method of Robust Gate Driving Vectors for Digital Gate Drivers against
Variations in Operating Conditions of IGBT's [#0439]

Ting-Wei Wang'?, Toru Sai', Ryuzo Morikawa', Katsuhiro Hata', Takayasu Sakurai’,

Po-Hung Chen?, Makoto Takamiya'

'The University of Tokyo, Japan; ?National Chiao Tung University, Taiwan

Design Guidelines of Current Source Gate Driver for Series Connected SiC MOSFETs [#0317]
Chunhui Liu, Zhengda Zhang, Yifu Liu, Yunpeng Si, Mengzhi Wang, Qin Lei
Arizona State University, United States

Statistics-Based Switching Loss Characterization of Power Semiconductor Device [#0262]
Jiayang Lin, Ke Ma, Ye Zhu
Shanghai Jiao Tong University, China



Session 17: AC Machines and Drives
Chair(s): Andrea Cavagnino, Mahesh Swamy

Analytical Model and Performance Prediction of Induction Motors using
Subdomain Technique [#1059]
Emad Roshandel', Amin Mahmoudi', Solmaz Kahourzade?, Wen Soong?
'Flinders University, Australia; “University of South Australia, Australia; *University of Adelaide, Australia

On the Effects of Ultra-High Switching Frequency on PWM-Inverter-Fed Induction Motors [#1514]
Giacomo Scelba', Danilo Camuglia', Giulio de Donato?, Silvio Vaschetto®,
Andrea Cavagnino®, Emmanuel Agamloh?
'"University of Catania, ltaly; *Sapienza University of Rome, Italy; 3Politecnico di Torino, ltaly;
“Baylor University, United States

Parameter Estimation of a Three Phase Induction Machine with a Solid
Copper-Coated Rotor and a Large Air Gap [#1556]

Christiane Mellak', Josef Deuringer?, Annette Muetze'

'Graz University of Technology, Austria; “Siemens Healthcare GmbH, Germany

Design of an Energy Efficient Outer Rotor Ceiling Fan Single Phase Induction Motor [#0264]
Utkarsh Sharma, Bhim Singh
Indian Institute of Technology Delhi, India

Sensorless Cascade-Model Predictive Control Applied to a Doubly Fed Induction Machine [#1568]
Jacopo Riccio', Shafig Odhano?, Mi Tang', Pericle Zanchetta'
'"University of Nottingham, United Kingdom; 2University of Newcastle, United Kingdom

Position Sensorless Control of PMSM Drives based on HF Sinusoidal Pulsating
Voltage Injection [#1580]

Jiali Liv, Yongchang Zhang, Haitao Yang, Wenjia Shen

North China University of Technology, China

Novel Compensation Method of Digital Delay for High-Speed Permanent Magnet
Synchronous Motor Under Low Carrier Ratio [#0214]

Keyuan Huang, Jiaxin Zhou, He Zhao, Wei Lv, Shoudao Huang

Hunan University, China

Saliency-Based Position Sensorless Drive for Permanent Magnet Machine with Low Cost
Shunt Resistor Current Sensing using Modified PWM Voltage Injection [#0657]

Jyun-You Chen, Kuo-Yuan Hung, Guan-Ren Chen, Shih-Chin Yang

National Taiwan University, Taiwan

Session 18: Microgrids 1
Chair(s): Meiqgin Mao, Lina He

Transient Load Sharing between Grid-Forming Generators in Islanded Microgrid [#0212]
Yelun Peng', Xin Zhang?, Li Zhan'
'Nanyang Technological University, Singapore; Zhejiang University, China



Autonomous Current Sharing Control with Integrated Virtual Impedance and
Self Synchronisation for Unbalanced Islanded Microgrids [#1557]

A.A. Nazib, D.G. Holmes, B.P. McGrath

RMIT University, Australia

Improved Adaptive Filter FLL Control Algorithm for Enhancing Performance of Islanded
Microgrid Supplying Dynamic Loads [#0634]

Rohini Sharma, Seema Kewat, Bhim Singh

Indian Institute of Technology-Delhi, India

A New Current Limiting and Overload Protection Strategy for Droop-Controlled Voltage-Source
Converters in Islanded AC Microgrids under Grid Faulted Conditions [#1613]

Zi-lin Li', Jiefeng Hu?, Ka Wing Chan'

'The Hong Kong Polytechnic University, Hong Kong; *Federation University Australia, Australia

Reduced Battery Usage in a Hybrid Battery and Photovoltaic Stand-Alone DC Microgrid with
Flexible Power Point Tracking [#0676]

Hein Wai Yan', Aditi Narang', Hossein Dehghani Tafti?, Glen G. Farivar', Josep Pou'

'Nanyang Technological University, Singapore; University of New South Wales, Australia

Sharing Control Strategies for a Hybrid 48V/375V/400Vac AC/DC Microgrid [#1101]
Carlos Gémez-Aleixandre, Angel Navarro-Rodriguez, Geber Villa, Cristian Blanco, Pablo Garcia
University of Oviedo, Spain

Adaptive PR and BBO based Control Strategy of Wind-Solar Integrated Standalone
Microgrid for Residential Application [#0585]

Farheen Chishti, Bhim Singh, Shadab Murshid

Indian Institute of Technology-Delhi, India

Session 19: Multilevel Converters 1
Chair(s): Younghoon Cho, Marco di Benedetto

A Five-Switch Four-Level Converter [#0029]
Jianfei Chen, Caisheng Wang
Wayne State University, United States

A Novel 7-Level X-Boost Active Neutral Point Clamped Inverter [#0670]
Haider Mhiesan, Dereje Woldegiorgis, Yuqgi Wei, Alan Mantooth
University of Arkansas, United States

A Pyramid-Type (PT) Multilevel Converter Topology [#1583]
Vahid Dargahi', Keith Corzine?, Arash Khoshkbar Sadigh?
"University of Washington, United States; 2University of California, Santa Cruz, United States;
Pennsylvania State University, United States

A Family of Modular Multilevel Bidirectional DC-DC Converters for High Voltage-Ratio
and Low Ripple Applications [#0527]

Pekik Argo Dahono, Andriazis Dahono

Institute of Technology Bandung, Indonesia



A New Asymmetric 49-Levels Cascaded MPUC Multilevel Inverter Fed by a
Single DC-Source [#1360]
Samuel C.S. Junior', Cursino Jacobina', Edgard L.L. Fabricio?, Alan S. Felinto'
'Federal University of Campina Grande, Brazil; Federal Institute of Paraiba, Brazil

A Seven-Level Switched Capacitor Inverter using Series/Parallel Conversion with
Reduced Number of Switches [#0553]

Masaki Sugiyama, Daiki Yamaguchi, Hirotaka Koizumi

Tokyo University of Science, Japan

Design of High-Power Density Interleaved 3-Phase 5-Level E-Type Back-to-Back Converter [#1479]
M. di Benedetto', A. Lidozzi', L. Solero', F. Crescimbini', P.J. Grbovi¢?
'Roma Tre University, Italy; ?Innsbruck University, Australia

New Cascaded-Transformers Multilevel Inverter for Renewable Distribution Systems [#0916]
Ahmed Ismail M. Ali'?, Mahmoud A. Abdallah?, Takaharu Takeshita'
'Nagoya Institute of Technology, Japan; South Valley University, Egypt

A Novel Solid-State Transformer with Loosely Coupled Resonant
Dual-Active-Bridge Converters [#0345]
Jaehong Lee', Junghyeon Roh', Seung-Hwan Lee', Sungmin Kim?, Myung-Yong Kim?
'"University of Seoul, Korea; Hanyang University, Korea; *Korea Railroad Research Institute, Korea

Session 20: Device and Module Packaging
Chair(s): Andrew Lemmon, Kristen Booth

High Power Density 1700-V/ 300-A Si-IGBT and SiC-MOSFET Hybrid Switch-Based
Half-Bridge Power Module [#1217]
Amol Deshpande, Asif Imran, Riya Paul, Zhao Yuan, Hongwu Peng, Fang Luo
University of Arkansas, United States

Low-Inductance Double-Sided Cooling Power Module with Branched Lead Frame
Terminals for EV Traction Inverter [#0563]

Takeshi Tokuyama', Akira Mima', Yusuke Takagi?, Akira Matsushita?

"Hitachi, Ltd., Japan; ?Hitachi Automotive Systems, Ltd., Japan

Design of a Low Multi-Loop Inductance Three Level Neutral Point Clamped Inverter
with GaN HEMTs [#0171]

Eduard Dechant', Norbert Seliger', Ralph Kennel?

"Technical University of Rosenheim, Germany; “Technical University of Munich, Germany

A 16 kV PCB-Based DC-Bus Distributed Capacitor Array with Integrated Power-AC-Terminal
for 10 kV SiC MOSFET Modules in Medium-Voltage Inverter Applications [#1096]

Lakshmi Ravi, Xiang Lin, Dong Dong, Rolando Burgos

Virginia Polytechnic Institute and State University, United States

Applying GaN HEMTs in Conventional Housing-Type Power Modules [#0531]
Lei Kou, Juncheng Lu
GaN Systems Inc., Canada



Chip Metallization Aging Monitoring with Induced Voltage v, between Kelvin and
Power Emitter for High Power IGBT Modules [#1374]

Yu Chen, Fanxu Meng, Ankang Zhu, Wuhua Li, Xiangning He

Zhejiang University, China

Fourier Analysis-Based Evolutionary Multi-Objective Multiphysics Optimization of
Liquid-Cooled Heat Sinks [#0504]

Raj Sahu, Emre Gurpinar, Burak Ozpineci

Odak Ridge National Laboratory, United States

Reliability Enhancement of Power Modules by Restricting Junction Temperature

Fluctuation through Increased Transient Thermal Capacity [#1236]
Xin Fang', Huaping Jiang', Xiaoyong Wang', Weihua Shao', Hai Ren', Li Ran', Hengchun Mao?
'Chongqing University, China; ?Quanten Technologies, United States

Session 21: Permanent Magnet Machines
Chair(s): Tsarafidy Raminosoa, Rajesh Deodhar

A Novel Asymmetric Rotor Interior PM Machine with Hybrid-Layer PMs [#0336]
Yang Xiao', Zi-Qiang Zhu', Jin-Tao Chen?, Di Wu?, Li-Ming Gong?
'The University of Sheffield, United Kingdom; “Midea Shanghai Motors and Drives Research Center, China

Control of a Dual Fed Open End Winding SPMSM with a Floating Capacitor [#1607]
Davide Minaglia', Luca Rovere?, Andrea Formentini?, Riccardo Leuzzi®, Sabino Pipolo?,
Mario Marchesoni*, Pericle Zanchetta®
'Danieli Automation S.P.A., Italy; 2University of Nottingham, United Kingdom;
3University of Pavia, ltaly; “University of Genoa, ltaly

A Novel Toroidal Permanent Magnet Motor Structure with High Torque Density and
Enhanced Cooling [#0699]

Maged Ibrahim, Fabrice Bernier, Jean-Michel Lamarre

National Research Council of Canada, Canada

A Novel Spoke-Type Asymmetric Rotor Interior PM Machine [#0157]
Yang Xiao', Zi-Qiang Zhu', Jin-Tao Chen?, Di Wu?, Li-Ming Gong?
'The University of Sheffield, United Kingdom; *Midea Shanghai Motors and Drives Research Center, China

Difference in Reluctance Torque Utility between Concentrated and Distributed Windings [#0290]
Akeshi Takahashi, Wataru Hatsuse
Hitachi, Ltd, Japan

Optimal Study of a High Specific Torque Vernier-Type Axial-Flux PM Machine with
Two Different Stators and a Single Winding [#1467]

Murat G. Kesgin, Peng Han, Narges Taran, Dan M. lonel

University of Kentucky, United States

Sensorless Capacity Evaluation of a New Five-Phase Flux-Intensifying Fault-Tolerant
Interior-Permanent-Magnet Motor [#0250]

Li Zhang, Xiaoyong Zhu, Lei Xu, Deyang Fan

Jiangsu University, China



A Method to Estimate the Worst-Case Torque Ripple under Manufacturing Uncertainties for
Permanent Magnet Synchronous Machines [#0494]
Yongxi Yang', Nicola Bianchi?, Gerd Bramerdorfer®, Yong Kong®*, Chengning Zhang', Shuo Zhang'
'Beijing Institute of Technology, China; University of Padova, ltaly; 2Johannes Kepler University Linz,
Austria; *Southeast University, China

Design and Analysis of Double-Stator Flux Modulated Permanent Magnet Motor
based on Flux Modulation Theory [#1007]

Deyang Fan', Li Quan', Xiaoyong Zhu', Peng Han?, Zixuan Xiang'

'Jiangsu University, China; “University of Kentucky, United States

Session 22: Converters for Eleciric Vehicles
Chair(s): Yilmaz Sozer, Mohamed Badawy

An Improved Pre-Filtering Moving Average Filter based Synchronization Algorithm for
Single-Phase V2G Application [#1326]

Komal Saleem', Kamyar Mehran', Zunaib Ali?

'Queen Mary University of London, United Kingdom; ?Northumbria University Newcastle, United Kingdom

Bidirectional Universal Converter Transformer Design for Electric Vehicle
Onboard Charging [#0782]
Jacob Buys', Ameer Janabi', Wei Qian', Xiaorui Wang', Yunting Liu', Bingsen Wang',
Xi Lu?, Ke Zou?, Chingchi Chen?, Fang Z. Peng
"Michigan State University, United States; *Ford Motors, United States;
3Florida State University, United States

A Novel Multipurpose V2G and G2V Power Electronics Interface for Electric Vehicles [#0515]
Tamanwé Payarou, Pragasen Pillay
Concordia University, Canada

Control of SiC based Integrated DC-DC Powertrain Charger for Electric Vehicles [#1265]
Saeed Anwar', Daniel Costinett!, Subhajyoti Mukherjee?, Shajjad Chowdhury?
'The University of Tennessee, United States; ?Oak Ridge National Laboratory, United States

Integrated Isolated OBC for EVs with 6-Phase Traction Motor Drives [#0901]
Paolo Pescetto, Gianmario Pellegrino
Politecnico di Torino, Italy

Modeling, Analysis, Design, and Verification of a Reduced Model Capacitive
Power Transfer based Wireless Charging System [#0798]

Deepa Vincent, Sheldon S. Williamson

Ontario Tech University, Canada

Session 23: AC-DC and AC-AC Converters
Chair(s): Pritam Das, Z. John Shen

Predictive Direct DC-Link Control for Active Power Decoupling of a Single-Phase
Reduced DC-Link MV Solid-State Transformer [#1044]

Liran Zheng, Rajendra Prasad Kandula, Deepak Divan

Georgia Institute of Technology, United States



Modular Filter Building Block for Modular full-SiC AC-DC Converters by an
Arrangement of Coupled Inductors [#0955]
Sungjae Ohn', Ripun Phukan', Dong Dong', Rolando Burgos', Dushan Boroyevich',
Mondal Gopal?, Sebastian Nielebock?
'Virginia Polytechnic Institute and State University, United States;
2Siemens AG Corporate Technology, Germany

Architecture and Control of an Interleaved 6-Level Bidirectional Converter with an
Active Energy Buffer for Level-Ill Electric Vehicle Charging [#1112]
Zitao Liao', Derek Chou', Kelly Fernandez', Yong-Long Syu?, Robert C.N. Pilawa-Podgurski'
'"University of California-Berkeley, United States; 2National Taiwan University of Science and
Technology, Taiwan

Single-Phase Multilevel Rectifier based on Series and Parallel Connections [#1062]
Filipe Vieira Rocha', Cursino Brandéo Jacobina', Antonio de Paula Dias Queiroz?, Nady Rocha?
'Federal University of Campina Grande, Brazil; *Federal Institute of Paraiba, Brazil

SVPWM Strategy of Matrix Converter Fed Asymmetrical Six-Phase Induction Motor with
Common-Mode Voltage Elimination and Unity Power-Factor Operation [#0478]

Sayan Paul, Kaushik Basu

Indian Institute of Science, India

An Advanced Commutation Method for Bidirectional Isolated Three-Phase AC/DC
Dual-Active-Bridge Converter based on Matrix Converter [#0586]

Kazuma Sumiya', Yuji Naito', Jin Xu?, Noboru Shimosato?, Yukihiko Sato'

'Chiba University, Japan; ?Myway Plus Corp., Japan

Multilevel Single-Phase AC-DC-AC Converter based on Packed U Cell [#0781]
Jean T. Cardoso', Cursino B. Jacobina', Maxsuel F. Cunha', Antonio de P.D. Queiroz?,
Samuel C.S. Junior!

'Federal University of Campina Grande, Brazil; *Federal Institute of Paraiba, Brazil

Modulated Model Predictive Control for the 3TSMC [#1579]
Guanguan Zhang', Hui Wang?, Chenghui Zhang'
'Shandong University, China; ?Central South University, China

Session 24: Circuits and Topologies for Wind Power Conversion
Chair(s): Frede Blaabjerg, Wei Qiao

Unit Partition Method for the Resonance Research in the DC-Link Busbar of
Back-to-Back Converter [#1313]
Yangyang Meng', Zipeng Liang', Sideng Hu', Zhenyu Ma?, Xiangning He'
'Zhejiang University, China; ?CRRC Zhuzhou Institute Co. Ltd, China

Investigation of a New Voltage Balancing Circuit for Parallel-Connected Offshore
PMSG-Based Wind Turbines [#0369]
Ahmed A. Elserougi’, Otavio Bertozzi?, Ahmed M. Massoud?®, Shehab Ahmed?
'Alexandria University, Egypt; King Abdullah University of Science and Technology, Saudi Arabia;
%Qatar University, Qatar



Variable Stator Frequency Diode Rectifier DFIG for Lower Cost MVDC Interface [#0114]
Chao Wu', lon Boldea?, Dao Zhou', Lucian Tutelea?, Frede Blaabjerg’
'Aalborg University, Denmark; *Politehnica University of Timisoara, Romania

Integrated Generator-Rectifier Co-Design for Offshore Wind Turbines [#0333]
Phuc Huynh, Samith Sirimanna, Jay Mok, Dongsu Lee, Olaolu Ajala, Sara Linares, Daniel Mulas,
Kiruba Haran, Alejandro Dominguez-Garcia, George Gross, Arijit Banerjee
University of lllinois at Urbana-Champaign, United States

Half-Controlled Converters Connecting Open-End Winding Doubly-Fed Induction
Generator to a DC-Microgrid [#1069]
Emerson L. Soares', Cursino B. Jacobina', italo André C. Oliveira', Nady Rocha?,
Victor Felipe M.B. Melo?
'Federal University of Campina Grande, Brazil; “Federal University of Paraiba, Brazil

Cascaded Three-Phase H-Bridge Converter Applied as Series Active Compensator for
DFIG-Based Wind Energy Conversion Systems [#1131]

ltalo A. Cavalcanti de Oliveira', Cursino Brandéo Jacobina',

Emerson de Lacerda Soares', Nady Rocha?

'Federal University of Campina Grande, Brazil; “Federal University of Paraiba, Brazil

Reduced-Size Converter in DFIG-Based Wind Energy Conversion System [#0536]
Rasoul Akbari, Afshin Izadian
Purdue School of Engineering and Technology, United States

Stand-Alone Wind Power System with Improved Light-Power Efficiency [#0993]
Ramtin Rasoulinezhad, Ebrahim Mohammadi, Adel Abosnina, Gerry Moschopoulos
Western University, Canada

Session 25: Thermal Analysis in Electric Machines
Chair(s): Antonio Griffo, Nick Simpson

A Feasibility Study of Heat Pipes for Thermal Management of Electrical Machines [#0877]
Rafal Wrobel, David Reay
Newcastle University, United Kingdom

A Rotating Double Layer Capacitive Slip Ring Concept for Power & Heat Transfer in
Machines using an lonic Conducting Working Fluid [#1473]

Daniel C. Ludois, Kevin Frankforter

University of Wisconsin-Madison, United States

Measurement of Rotor Thermal Time-Constant for Permanent Magnet

Synchronous Machines [#0086]
Eric Armando, Aldo Boglietti, Salvatore Musumeci, Sandro Rubino, Enrico Carpaneto, Daniele Martinello
Politecnico di Torino, Italy

Improved Cooling in Modular Consequent Pole PM Machine Utilizing Flux Gaps [#0120]
R. Zhou, G.J. Li, Z.Q. Zhu, M.P. Foster, D.A. Stone
The University of Sheffield, United Kingdom



Measurement-Based Optimization of Thermal Networks for Temperature Monitoring of
Outer Rotor PM Machines [#0517]
Daniel Wéckinger', Gerd Bramerdorfer', Stephan Drexler’, Silvio Vaschetto?, Andrea Cavagnino?,
Alberto Tenconi?, Wolfgang Amrhein’, Frank Jeske?
'Johannes Kepler University Linz, Austria; *Politecnico di Torino, Italy;
*EBM-Papst St. Georgen GmbH and Co. KG, Germany

Characterization of the Thermal Performances of Low-Cost Sub-Fractional Horsepower
BLDC Claw-Pole Motor Designs [#0856]

Stefan Leitner, Thomas Kulterer, Hannes Gruebler, Annette Muetze

Graz University of Technology, Austria

Electromagnetic-Thermal Coupled Fault Analysis of PMASynRM with Turn-to-Turn
Short Circuit involving a Few Strands [#0049]

Yanwen Shi, Jiabin Wang, Bo Wang

University of Sheffield, United Kingdom

A Fast Calculation Method for Steady State Performance of High Speed Traction Induction
Machine by Finite Element Analysis [#1031]

Haiwei Cai

Southeast University, China

Session 26: Grid-Connected Inverters
Chair(s): Dong Dong, Bo Wen

Grid-Forming Converters: An Overview of Control approaches and Future Trends [#0649]
Roberto Rosso', Xiongfei Wang?, Marco Liserre®, Xiaonan Lu*, Soenke Engelken'
'"WRD GmbH, Germany; ?Aalborg University, Denmark; *Christian-Albrechts Universitaet zu Kiel,
Germany; “Temple University, United States

A Grid-Forming Multi-Port Converter using Unified Virtual Oscillator Control [#0981]
M.A. Awal, Md Rashed Hassan Bipu, Siyuan Chen, Mehnaz Khan, Wensong Yu, Igbal Husain
North Carolina State University, United States

A Pre-Synchronization Strategy for Grid-Forming Virtual Oscillator Controlled Inverters [#1306]
Minghui Lu', Soham Dutta’, Victor Purba?, Sairaj Dhople?, Brian Johnson'
'"University of Washington, United States; 2University of Minnesota, United States

Developing a Machine Equivalent Inertial Response for a Virtual Oscillator Controlled
Inverter in a Machine-Inverter based Microgrid [#1458]

Jiacheng Li', John E. Fletcher', D.G. Holmes?, B.P. McGrath?

"University of New South Wales, Australia; RMIT, Australia

PLL-Less Active and Reactive Power Controller for Grid-Following Inverter [#1309]
Ahmad Khan'?, Mitchell Easley', Mohsen Hosseinzadehtaher'?, Mohammad B. Shadmand'?,
Haitham Abu-Rub?®, Poria Faijri’

'Kansas State University, United States; 2University of lllinois at Chicago, United States;
3Texas A&M University at Qatar, Qatar; “University of Nevada-Reno, United States

Current Harmonic Analysis of Multisampled LCL-Type Grid-Connected Inverter [#0472]
Shan He, Yiwei Pan, Dao Zhou, Xiongfei Wang, Frede Blaabjerg
Aalborg University, Denmark



Multisampling Control of LCL-Type Grid-Connected Inverter with an
Improved Repetitive Filter [#0481]

Shan He, Dao Zhou, Xiongfei Wang, Frede Blaabjerg

Aalborg University, Denmark

Session 27: Multilevel Converters 2
Chair(s): Montie Vitorino, Dragan Maksimov

Switched Capacitor MMC Submodule Voltage Balancing with Reduced Number of
Voltage Sensors [#0240]
Robson Bauwelz Gonzatti'?, Qichen Yang?, Hamed Pourgharibshahi?, Fang Peng?
'Federal University of Itajuba, Brazil; *Florida State University, United States

A Simple Carrier-Based Implementation for a General 3-Level Inverter using
Nearest Three Space Vector PWM Approach [#0828]

Aditya Dholakia', Sayan Paul', Shailesh Ghotgalkar?, Kaushik Basu'

'Indian Institute of Science, India; *Texas Instrument, India

A New Voltage-Balance Control Method for a Four-Level Hybrid-Clamped Converter [#091 3]
Jianfei Chen', Jianyu Pan?, Caisheng Wang', Jian Li?
'Wayne State University, United States; ?Chongqing University, China

Simplified Model Predictive Control of Multilevel Converters with
Internal Identical Structure [#0314]
Dehong Zhou', Zhongyi Quan?, Yunwei (Ryan) Li?
'"University of Electronic Science and Technology of China, China; ?University of Alberta, Canada

Ripple Decoupling of Modular Multilevel Converter with Flux Cancelled
Three-Port Converter [#1339]
Yifu Liu, Yunpeng Si, Mengzhi Wang, Zhengda Zhang, Chunhui Liu, Qin Lei
Arizona State University, United States

Steady-State Analysis of the Switched-Capacitor Modular Multilevel Converter with
-Matrix Modulation [#0807]
Qichen Yang', Robson Bauwelz Gonzatti'?, Hamed Pourgharibshahi', Fang Peng'
'Florida State University, United States; ?Federal University of Itajuba, Brazil

A Bidirectional Modular Multilevel Resonant DC-DC Converter for
Medium Voltage Power Conversion [#0473]
Wentao Cui, Shuai Shao, Jianjia Zhang, Yucen Li, Junming Zhang
Zhejiang University, China

Evaluation of Medium Voltage SiC Flying Capacitor Converter and
Modular Multilevel Converter [#0983]

Da Jiao, Qingyun Huang, Alex Q. Huang

The University of Texas at Austin, United States

Three-Phase Multilevel Flying Capacitor Rectifier with Reduced Switch Count [#0720]
Ailton do Egito Dutra, Montié Alves Vitorino, Mauricio Beltréo de Rossiter Corréa
Federal University of Campina Grande, Brazil



Session 28: Batteries and Battery Converters
Chair(s): Harish Krishnamoorthy, Sheldon Williamson

Fuzzy Entropy-Based State of Health Estimation of LiFePO, Batteries Considering
Temperature Variation [#0097]

Xin Sui', Shan He', Jinhao Meng?, Remus Teodorescu', Daniel-loan Stroe'

'Aalborg University, Denmark; *Sichuan University, China

Online Li-lon Battery State of Health Implementation for Grid-Tied Applications [#1114]
Irene Peldez', Ramy Georgious', Sarah Saeed', Pablo Garcia', Igor Cantero?
"University of Oviedo, Spain; 2CEGASA Energia, Spain

Voltage Variation with Hybrid Pulse as a Novel Indicator for Lifetime Estimation of
Li-lon Battery using in Smart Grid [#0056]

Shigi Liu, Junhua Wang, Qisheng Liu, Jia Tang, Hoolu Liu

Wuhan University, China, China

Simple and Low-Cost Online AC Ripple Current Injection Methods for a
Single-Cell Li-lon Battery [#0302]
Julio C. Yela, Abdulraouf Benshatti, Thomas Link, S.M. Rakiul Islam, Sung-Yeul Park
University of Connecticut, United States

Digital Multi-Loop Control of an LLC Resonant Converter for Electric Vehicle DC
Fast Charging [#1562]

Davide Cittanti, Matteo Gregorio, Eric Armando, Radu Bojoi

Politecnico di Torino, Italy

Active Equalization of Series/Parallel Li-lon Battery Modules including
No-Load Conditions [#1041]

Miguel Crespo', Ramy Georgious?, Pablo Garcia?, Geber Villa?

'Cegasa Energia, S.L.U., Spain; University of Oviedo, Spain

Multi-Objective Optimization of Triple Port Converter for Photovoltaic and
Energy Storage Integration [#1105]

Sneha Thakur, Ghanshyamsinh Gohil, Poras T. Balsara

The University of Texas at Dallas, United States

A Fast Energy-Efficient Pulse Preheating Strategy for Li-lon Battery at
Subzero Temperatures [#0898]
Zhiwu Huang, Zhiwei Gao, Yongjie Liu, Kaifu Guan, Hongtao Liao, Yue Wu,
Yinhui Le, Fu Jiang, Jun Peng
Central South University, China

Session 29: Machine Diagnostics and Protection
Chair(s): Narges Taran, Bryan P. Ruddy

Challenges of Common Mode Current and Voltage Acquisition for Stator Winding
Insulation Health Monitoring [#0678]

Fernando Alvarez-Gonzalez, David Hewitt, Antonio Griffo, Jiabin Wang

The University of Sheffield, United Kingdom



Detection and Compensation of Inter-turn Short Circuits in Interior Permanent Magnet
Synchronous Machines with 2-Level Voltage Source Inverter [#1077]

Pablo Castro Palavicino, Woongkul Lee, Bulent Sarlioglu

University of Wisconsin-Madison, United States

Effect of System Grounding, AC-DC Converter Topology and Inverter Modulation on
Motor Insulation Voltage Stress [#1397]

G.Y. Sizov, Z. Vrankovic, M.J. Melfi, G.L. Skibinski, Zhijun Liu

Rockwell Automation, United States

A Novel Method of Monitoring and Locating Stator Winding Insulation Ageing for
Inverter-Fed Machine based on Switching Harmonics [#0349]

Dayong Zheng, Pinjia Zhang

Tsinghua University, China

Triaxial Smart Sensor based on the Advanced Analysis of Stray Flux and Currents for the
Reliable Fault Detection in Induction Motors [#0233]

Israel Zamudio-Ramirez'?, Roque A. Osornio-Rios', Jose Antonino-Daviu?

'"Universidad Autonoma de Querétaro, Mexico; “Universitat Politecnica de Valencia, Spain

Bispectrum Analysis of Stray Flux Signals for the Robust Detection of Winding
Asymmetries in Wound Rotor Induction Motors [#0604]
Miguel E. Iglesias-Martinez', Pedro Ferndndez de Cérdoba?, Jose Alfonso Antonino-Daviu?,
J. Alberto Conejero?
'Universidad de Pinar del Rio, Cuba; Universitat Politécnica de Valéncia, Spain

Flux-Based Detection and Classification of Induction Motor Eccentricity, Rotor Cage,
and Load Defects [#0251]

Jaehoon Shin, Yonghyun Park, Sang Bin Lee

Korea University, Korea

Fault Tolerance Analysis of a Ironless PM Machine for Energy Storage [#0939]
Claudio Bianchini', Ambra Torreggiani', Danilo David?, Matteo Davoli?, Alberto Bellini?
'University of Modena and Reggio Emilia, Italy; Raw Power srl, Italy; *University of Bologna, Italy

Session 30: Power Converter Control and Applications
Chair(s): Ruxi Wang, Igor Cvetkovic

Grid-Connected Converter without Interfacing Filters: Principle, Analysis and
Implementation [#0794]
Yuchen He', Yuan Li', Qichen Yang', Robson Bauwelz Gonzatti'?, Allan Taylor®, Fangzheng Peng’
'Florida State University, United States; 2Federal University of Itajuba, Brazil;
3Kettering University, United States

Virtual Impedance-Based Grid Synchronization for Converters Connected
through Long Cables [#0241]
Robson Bauwelz Gonzatti'?, Bokang Zhou?, Yuchen He?, Allan R. Taylor®, Fang Peng?
'Federal University of Itajuba, Brazil; *Florida State University, United States;
3Kettering University, United States



Negative Virtual Capacitance to Eliminate Resonance Oscillations in a
Three-Phase Inverter with LCL Filter [#1248]

Vikram Roy Chowdhury, Jonathan W. Kimball

Missouri University of Science and Technology, United States

A Comparative Study between the PQ and IV Droop Control [#1219]
Gustavo P. de Pontes, Camila S. Gehrke, Edison R. Cabral da Silva, Fabiano Salvadori, Lucas V. Hartmann
Universidade Federal da Paraiba, Brazil

Integrated Magnetics Design for an Interleaved Three-Phase Buck Converter [#0325]
Yu-Chen Liu', Chen Chen?, Yu-Chen Chung', Meng-Chi Tsai', Kim Ann Katherine®
"National llan University, Taiwan; ?National Taiwan University of Science and Technology, Taiwan;
3National Taiwan University, Taiwan

Reduction of Vital Sensors in RSyM based Solar Water Pumping System [#0397]
Hina Parveen, Utkarsh Sharma, Bhim Singh
Indian Institute of Technology-Delhi, India

Demand Response of HVACs in Large Residential Communities based on
Experimental Developments [#1496]

Huangjie Gong', Evan S. Jones', Rosemary E. Alden', Andrew G. Frye',

Donald Colliver?, Dan M. lonel’

'"Tennessee Valley Authority, United States; “University of Kentucky, United States

Hierarchical Control of Heterogeneous Inverter Air-Conditionings for
Primary Frequency Regulation [#0004]
Tingyu Jiang', Ping Ju', Wenjie Ruan', Yang Yang?, Jian Zhao?, Fu Shen?
"Hohai University, China; *State Grid Taizhou Power Supply Co., Ching;
3State Grid Nanjing Power Supply Co., China

Session 31: AC-DC Power Converters
Chair(s): Mehdi Narimani, Mohamed Youssef

Three-Phase Bidirectional Buck-Boost Current DC-Link EV Battery Charger featuring a

Wide Output Voltage Range of 200 to 1000V [#1065]
Daifei Zhang', Mattia Guacci', Michael Haider', Dominik Bortis', Johann W. Kolar', Jordi Everts?
'ETH Zirich, Switzerland; ?Prodrive Technologies, Netherlands

Isolated Three-Phase AC to DC Converter with Matrix Converter Applying Wide
Output Voltage Operation [#1198]

Jun-ichi ltoh, Satoshi Nakamura, Shunsuke Takuma, Hiroki Watanabe

Nagaoka University of Technology, Japan

A Direct Three-Phase AC to DC Rectifier with a High-Frequency Open Delta
Transformer Isolation [#0783]

Erick I. Pool-Mazun', Jose Juan Sandoval’, Prasad Enjeti', Ira J. Pitel?

'"Texas A&M University, United States; Magna-Power Electronics Inc., United States

Control of a Three-Phase Diode Rectifier with an Instantaneous Reactive
Power Compensator [#0161]

Nuilers Surasak, Hideaki Fujita

Tokyo Institute of Technology, Japan



A Three-Phase Isolated Rectifier using Current Unfolding and Active Damping Methods [#1168]
Ha Pham N.', Tomoyuki Mannen?, Keiji Wada®
"University of Technology-Sydney, Australia; *University of Tsukuba, Japan;
*Tokyo Metropolitan University, Japan

A Single Stage 1.65kW AC-DC LLC Converter with Power Factor Correction (PFC) for
On-Board Charger (OBC) Application [#1565]

Wenbo Liu, Andrew Yurek, Bo Sheng, Yang Chen, Yan-Fei Liu, Paresh C. Sen

Queen's University, Canada

Electrolytic Capacitor-Less Quasi-Single-Stage AC/DC Converter with
Controllable Rectifier Circuits [#0879]

Zhennan Wang', Shengwen Fan', Zhenyu Shan?, Xiaofeng Ding?

'North China University of Technology, China; ?Beihang University, China

Self-Synchronized Class E Resonant Rectifier with Direct Voltage Detection Method [#1340]
Minki Kim, Jungwon Choi
University of Minnesota, United States

Multilevel Single-Phase Four-Leg AC-DC-AC Converter [#1204]
Phelipe L.S. Rodrigues, Cursino B. Jacobina, Anténio M.N. Lima
Federal University of Campina Grande, Brazil

Session 32: Microgrids 2
Chair(s): Akshay Rathore, Yue Zhao

An Adaptive Virtual Impedance Control for Improving Power Sharing among
Inverters in Islanded AC Microgrids [#0126]

A.S. Vijay, N. Parth, Suryanarayana Doolla, Mukul C. Chandorkar

Indian Institute of Technology-Bombay, India

Distributed Average Observation in Inverter Dominated Dynamic Microgrids [#1208]
Yuhua Du', Xiaonan Lu', Bo Chen?, Jianzhe Liu?, Xiongfei Wang?, Frede Blaabjerg?
'"Temple University, United States; 2Argonne National Laboratory, United States;
3Aalborg University, Denmark

Toward Distributed Control for Reconfigurable Robust Microgrids [#0226]
Xia Miao', Marija Ili¢', Christopher Smith?, Matthew Overlin?, Ryan Wiechens?
"Massachusetts Institute of Technology, United States; 2MIT Lincoln Laboratory, United States

Controller Design and Implementation of a Medium Voltage (13.8 kV) Modular
Multi-Level Converter for Asynchronous Microgrids [#1254]

Dingrui Li', Xingxuan Huang', Shigi Ji', Cheng Nie', Fred Wang'?, Leon M. Tolbert'?

'"The University of Tennessee, United States; 2Oak Ridge National Laboratory, United States

Dual State-Parameter Estimation for Series Arc Fault Detection on a DC Microgrid [#1049]
Kaushik Gajula, Xiu Yao, Luis Herrera
University at Buffalo, United States



Communicationless Power Management Strategy for the Multiple-DAB-Based
Energy Storage System in Isolated DC Microgrid [#1098]

Nie Hou, Yun Wei Li, Li Ding

University of Alberta, Canada

Distributed Control and Power Management of Islanded DC Nanogrids with

Applications to Rural Electrification [#0953]
Ali Arsalan', Jameel Ahmad?, Muhammad Tahir?, Sudip K. Mazumder*
'Khwaja Fareed University of Engineering and Information Technology, Pakistan; 2University of
Management and Technology Lahore, Pakistan; *University of Engineering and Technology Lahore,
Pakistan; “University of lllinois at Chicago, United States

Uncertainty Reduction for Data Centers in Energy Internet by a Compact AC-DC
Energy Router and Coordinated Energy Management Strategy [#0923]

Javad Khodabakhsh, Gerry Moschopoulos

Western University, Canada

Session 33: Switched Reluctance and Flux Switching Machines
Chair(s): Gerd Bramerdorfer, Silvio Vaschetto

Direct Voltage Controller for SRMs in Achieving Torque Ripple Minimization over
Wide Speed Range [#1544]

Okan Boler, Omer Gundogmus, Yilmaz Sozer

The University of Akron, United States

Voltage Pulsation Induced in DC Field Winding of Different Hybrid Excitation
Switched Flux Machines [#0010]

Xiaoyong Sun, Zi-Qiang Zhu, Fangrui Wei

The University of Sheffield, United Kingdom

The Effectiveness of Radial Force Sum Flattening for Vibration Mode 0 and

Noise Reduction in Switched Reluctance Motor [#0881]
Candra Adi Wiguna', Yifei Cai', Atsuya Ohashi?, Jihad Furgani®, Junichi Asama?, Akira Chiba'
'"Tokyo Institute of Technology, Japan; ?Shizuoka University, Japan;
3Bandung Institute of Technology, Indonesia

Design and Performance Analysis of Switched Reluctance Motor with Inner Holes to
Reduce Radial Force [#0619]

Grace Firsta Lukman, Xuan Son Nguyen, Kwang-Il Jeong, Jin-Woo Ahn

Kyungsung University, Korea

Reduction Method of Torque Ripple, DC Current Ripple, and Radial Force Ripple with
Control Flexibility of Five-Phase SRM [#0621]

Takahiro Kumagai, Jun-Ichi ltoh, Keisuke Kusaka

Nagaoka University of Technology, Japan

Design of a Novel Integrated Switched Reluctance Motor-Compressor [#1104]
Ahmed Hembel, Hao Ding, Leyue Zhang, Bulent Sarlioglu
University of Wisconsin-Madison, United States



Analytical and Experimental Investigations of Radial Force Detection by Strain Gauge for
Possible Application for Switched Reluctance Machines [#0866]

Yifei Cai', Candra Adi Wiguna', Hiroya Sugimoto?, Akira Chiba'

'"Tokyo Institute of Technology, Japan; Tokyo Denki University, Japan

Session 34: Invertier-Based Resources for
Power Quality Enhancement
Chair(s): Igor Cvetkovic, Jingxin Wang

CIMMCC and MSTOGI based Solar PV System for Improvement in Power Quality under
Grid Voltage Variation [#0461]

Abhishek Ranjan, Seema Kewat, Bhim Singh, Rohini Sharma

Indian Institute of Technology-Delhi, India

Power Oscillation Control of Grid-Feeding Converter Considering Next Generation
Grid Code during Asymmetrical Faults [#0257]

Yu Feng', Zhikang Shuai', Jun Ge', Huimin Zhao', Z. John Shen?

"Hunan University, China; ?lllinois Institute of Technology, United States

Solar Photovoltaic Array Fed Unified Power Quality Conditioner System Enabling

Alleviation of Asymmetrical Voltage Sag [#0436]
Sanjenbam Chandrakala Devi', Bhim Singh', Priyank Shah?, Sachin Devassy?, Hina Parveen'
'Indian Institute of Technology-Delhi, India; *The University of Warwick Coventry, United Kingdom;
3CSIR-Central Electronics Engineering Research Institute, India

Resonance Suppression based on Predictive Control of Grid-following Inverters with

LCL Filter in Weak Grid Condition [#1368]
Muhammed Faroog Umar'?, Ahmad Khan'?, Mitchell Easley', Silvanus D'silva’, Brevann Nun',
Mohammad B. Shadmand'*?
'Kansas State University, United States; “University of lllinois at Chicago, United States

A Novel Phase-Locked Loop based Four-Leg Converter Control for Unbalanced Load
Compensation under Distorted and Unbalanced Grid Condition [#0172]

Shilei Jiao, Krishna Raj R., Kaushik Rajashekara

University of Houston, United States

Development of a Hybrid Cascaded Converter based STATCOM with
Reduced Switching Losses [#0258]

Yu-Chen Su, Po-Tai Cheng

National Tsing Hua University, Taiwan

State-Feedback-Based Low-Frequency Active Damping of VSC Operating in
Weak-Grid Conditions [#0984]
Federico Cecati', Rongwu Zhu', Marco Liserre', Xiongfei Wang?
'Christian-Albrechts-Universitét Kiel, Germany; Aalborg University, Denmark

Universal Active Power Filter based on AC-DC-AC Converter with Six Controlled
Switches for Single-Phase Systems [#1202]

Phelipe L.S. Rodrigues, Cursino B. Jacobina, Anténio M.N. Lima

Federal University of Campina Grande, Brazil



Session 35: DC-DC Converters for Renewable Energy Applications
Chair(s): Santanu Mishra, Giorgio Spiazzi

Improvement of DC Nanogrid Energy Performance with a New Multi-Port Converter [#0989]
Ramtin Rasoulinezhad, Adel Abosnina, Gerry Moschopoulos
Western University, Canada

A High Gain DC-DC Topology based on Two-Winding Coupled Inductors

Featuring Continuous Input Current [#1350]
Mohsen Mahmoudi', Ali Ajami', Ebrahim Babaei?, Nima Abdolmaleki®, Caisheng Wang?
'Azarbaijan Shahid Madani University, Iran; ?University of Tabriz, Iran;
SWayne State University, United States

A Novel Single-Switch High Step-Up DC-DC Converter with Low Voltage Stress on
Active Components [#0767]

Pedram Chavoshipour Heris', Zahra Saadatizadeh', Frede Blaabjerg?

'"University of Tabriz, Iran; ?Aalborg University, Denmark

New CRM Topology for Zero Voltage Switching in Quadratic High Gain Boost Converter [#1025]
Nikhil Korada, Raja Ayyanar
Arizona State University, United States

Low Side Switch based Regenerative Snubber Circuit for Flyback Converter [#0396]
Saumya Bohra', Arnab Sarkar', Sandeep Anand'*?
'Indian Institute of Technology-Kanpur, India; ?Indian Institute of Technology-Bombay, India

Minimum Current-Ripple Point Tracking for Renewable Energy Applications [#0229]
C.A. Villarreal-Hernandez', J. Loranca-Coutino', O.F. Ruiz-Martinez?, J.C. Mayo-Maldonado',

J.E. Valdez-Resendiz', J.C. Rosas-Caro?, Daniel Guillen'
'"Tecnologico de Monterrey, Mexico; Universidad Panamericana, Mexico

A Novel Boost Converter Topology with Non-Pulsating Input and Output Current [#0694]
Enrique Garza-Arias', Julio C. Rosas-Caro?, Jesus E. Valdez-Resendiz',
Jonathan C. Mayo-Maldonado', Gerardo Escobar-Valderrama', Javier Loranca-Coutino’,
Carlos Villarreal-Hernandez', Leonardo J. Valdivia?
'"Tecnologico de Monterrey, Mexico; Universidad Panamericana, Mexico

A High Efficiency and High Power SiC DC-DC Converter based on Interleaved-Boost and
Full-Bridge LLC Integration for PV Applications [#0889]

Shilei Lu', Kai Sun', Guoen Cao?, Zheyuan Yi', Hanyu Liu', Yongdong Li'

'"Tsinghua University, China; ?Chinese Academy of Sciences, China

Analysis of an LCL-Isolated Modular Multilevel DC-DC Converter [#1118]
Mahmoud Mehrabankhomartash, Xiangyu Han, Maryam Saeedifard, Deepak Divan
Georgia Institute of Technology, United States



Session 36 : Utility Applications of Power Electronics
Chair(s): Nathan Weise, Necmi Altin

Modular Smart Transformer Topology for the Interconnection of
Multiple Isolated AC and DC Grids [#0354]
Johannes Kuprat, Markus Andresen, Vivek Raveendran, Marco Liserre
Kiel University, Germany

An Active Damping Control Strategy for a Multi-Cell AC-DC Solid State Transformer [#1288]
Vishnu Mahadeva lyer', Srinivas Gulur?, Subhashish Bhattacharya?
'GE Global Research, United States; ?North Carolina State University, United States

Coordinated Power Control Strategy of Modified Electrical Energy Router [#0255]
Zixun Pan', Xiaofeng Yang', Zejie Li', Haibo Tao', Yanbin Zhang', Trillion Q. Zheng', Pavel Kobrle?
'Beijing Jiaotong University, China; ?Czech Technical University, Czech Republic

A Hybrid Voltage Regulator with Arcless Tap Change and Stepless Voltage
Regulation Functions [#0743]

Yafeng Wang, Tiefu Zhao

University of North Carolina-Charlotte, United States

500kVA Hybrid Solid State Transformer (HSST): Architecture, Functionality and Control [#1315]
Qingyun Huang, Sanjay Rajendran, Soumik Sen, Zhicheng Guo, Ligi Zhang, Alex Q. Huang
The University of Texas at Austin, United States

A Control Method of Hybrid Transformer Enabled Harmonic Isolator for
Sensitive Clustered Harmonic Loads [#1387]
Yos Prabowo', Vishnu Mahadeva lyer?, Subhashish Bhattacharya', Eddy Aeloiza®
'North Carolina State University, United States; ’GE Global Research, United States;
*ABB Inc., United States

High Power DC-DC Converter based on Parallel Hybrid Converter [#1447]
Mohd Shadab Ansari', Ibhan Chand Rath', Siba Kumar Patro?, Anshuman Shukla’
'Indian Institute of Technology Bombay, India; *Visvesvaraya National Institute of Technology, India

A Control Technique to Eliminate dc Harmonics in Series-Connected Hybrid VSCs for
HVDC Applications [#1446]
Siba Kumar Patro', Anshuman Shukla?
'Visvesvaraya National Institute of Technology, India; {2]Indian Institute of Technology Bombay, India

Virtual Friction for Oscillation Damping and Inertia Sharing from Multi-Terminal

VSC-HVDC Grids [#1057]
Alberto Rodriguez-Cabero', Javier Roldan-Pérez', Milan Prodanovic', Jon Are Suul?, Salvatore D'arco?
'IMDEA Energy Institute, Spain; *SINTEF Energy Research, Norway
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Session 37: Reliability, EMI and Fault Tolerance in Electric Drives
Chair(s): Antonio J. Marques Cardoso, Thomas Wolbank

Fault-Tolerant Control of Five-Phase Open-End Induction motor Drive with a
Floating Capacitor [#0357]

Xiangwen Sun, Zicheng Liu, Dong Jiang, An Li

Huazhong University of Science and Technology, China

Time-Frequency Domain based Diagnostics of Stator Faults in Motors Drives via
Dispersal Magnetic Field [#0813]

Hassan H. Eldeeb', Haisen Zhao'?, Osama A. Mohammed'

'Florida International University, United States; ?North China Electric Power University, China

Universal SVPWM Fault-Tolerant Control of a New Five-Phase Flux-Intensifying
Fault-Tolerant Interior-Permanent-Magnet Motor [#0196]

Li Zhang, Xaiyong Zhu, Deyang Fan

Jiangsu University, China

Fully Integrated Fault-Tolerance for PMSMs in Aviation Applications [#0712]
Alastair P. Thurlbeck, Yue Cao
Oregon State University, United States

Analysis and Evaluation of Active/Hybrid/Passive DV/DT-Filter Concepts for Next
Generation SiC-Based Variable Speed Drive Inverter Systems [#1145]

M. Haider', M. Guacci', D. Bortis', J.W. Kolar', Y. Ono?

'ETH Zirich, Switzerland; 2Nabtesco R&D Center, Japan

Automatic Generation of Gate Driving Vectors for Digital Gate Drivers to
Satisfy EMI Regulations [#1226]

Ryuzo Morikawa, Toru Sai, Katsuhiro Hata, Makoto Takamiya

The University of Tokyo, Japan

A Novel Multi-Physical Coupled Model of Press-Pack IGBT in Steady Conducting
State Considering Fretting Wear [#1310]
Cao Zhan', Lingyu Zhu', Jiangang Dai’, Ting Hou?
'Xi'an Jiaotong University, China; “State Key Laboratory of HYDC Transmission Technology, China

SiC based Interleaved VSI Fed Transverse Flux Machine Drive for High Efficiency,
Low EMI Noise and High Power Density Applications [#1581]

Salman K. Harasis, Md Ehsanul Haque, Anik Chowdhury, Yilmaz Sozer

The University of Akron, United States

Session 38: Multilevel Converters 3
Chair(s): Sheng Zheng, Alinaghi Marzoughi

Design and Optimization of a Highly Integrated Modular Filter Building Block for

Three-Level Grid Tied Converters [#0997]
Ripun Phukan', Sungjae Ohn', Dong Dong', Rolando Burgos', Gopal Mondal?, Sebastian Nielebock?
Virginia Polytechnic Institute and State University, United States; “Siemens Corporate Research, Germany



A Parallel Control Strategy for Power Mismatch Elimination of Photovoltaic Grid-Connected
Cascaded H-Bridge Multilevel Inverter [#0093]

Xicai Pan, Shangzhi Pan, Jinwu Gong, Xiaoming Zha

Wuhan University, China

Single-Phase Cascaded Multilevel Rectifier using Totem-Pole Bridgeless Cells [#0721]
Ailton do Egito Dutra, Montié Alves Vitorino, Alan Santana Felinto, Mauricio Beltrdo de Rossiter Corréa
Federal University of Campina Grande, Brazil

A New Reduced Switch-Count Configuration for Regenerative Cascaded
H-Bridge Converter [#0079]
Sarah Badawi', Mehdi Narimani', Zhongyuan Cheng?, Navid Reza Zargari?
"McMaster University, Canada; ?Rockwell Automation Canada, Canada

Current Harmonic Reduction in DC-Link Capacitors of a Regenerative Cascaded
H-Bridge Converter [#0692]

Shaoyi Yuan, Mehdi Narimani

McMaster University, Canada

A New Model-Based Fault Detection and Localization Scheme for Cascaded
H-Bridge Multilevel Converter [#1584]
Naga Brahmendra Yadav Gorla, Sandeep Kolluri, Merlin Chai, Sanjib Kumar Panda
National University of Singapore, Singapore

Session 39: Grid Interactive Converter Control
Chair(s): Gab-Su Seo, Xiongfei Wang

CCS-MPC with Long Predictive Horizon for Grid-Connected Current Source Converter [#0242]
Cheng Xue, Li Ding, Yunwei (Ryan) Li
University of Alberta, Canada

Decoupled Active and Reactive Power Control without PLL Requirement for
Differential Buck Converter [#1304]
Ahmad Khan'?, Mohsen Hosseinzadehtaher'?, Mitchell Easley', Mohammad B. Shadmand'?,
Haitham Abu-Rub?
'Kansas State University, United States; 2University of lllinois at Chicago, United States;
3Texas A&M University at Qatar, Qatar

Control Technique for High-Frequency Soft-Switching Three-Phase Inverter under
Grid Fault Condition [#1281]

Gibong Son, Zhengrong Huang, Qiang Li, Fred C. Lee

Virginia Polytechnic Institute and State University, United States

Virtual Admittance PLL Structure for Grid Forming Power Converters in Microgrids [#0994]
Andres Tarraso', Jose Ignacio Candela', Ngoc Bao Lai?, Gregory N. Baltas?, Pedro Rodriguez?
'"Universitat Politecnica de Catalunya, Spain; ?Universidad Loyola Andalucia, Spain



A Single Feedback Current Control Design Technique for LCL Grid-Connected

Inverters based on Pole Allocation in the Frequency Domain [#0709]
Uziel Santos de Aratjo', Jodo Raphael Souza Martins?, André Pires Nébrega Tahim', Darlan
Alexandria Fernandes®, José Renes Pinheiro', Fabiano Fragoso Costa'
'Federal University of Bahia, Brazil; ?Federal University of Campina Grande, Brazil; *Federal University
of Paraiba, Brazil

Synchronverter-Based Control of Multi-Port Autonomous Reconfigurable

Solar Plants (MARS) [#1240]
Phani R.V. Marthi', Suman Debnath', Mariesa L. Crow?
'Oak Ridge National Laboratory, United States; *Missouri University of Science and Technology,
United States

Adaptive-Passive Virtual Inertia Control based on Energy Balance between a
Synchronous Generator and a Three-Phase Inverter [#1222]

Sara Yazdani, Mehdi Ferdowsi, Pourya Shamsi

Missouri University of Science and Technology, United States

Dynamic Discontinuous PWM for Grid-Tied Inverter Applications [#0675]
Zeliko Jankovic', Puneeth Murthy', Lixiang Wei', Adel Nasiri?
'Rockwell Automation, United States; “University of Wisconsin-Milwaukee, United States

Optimal Design of Grid Interactive Inverters based on Harmonic State Space Modeling [#1289]
Dongsen Sun, Xiaonan Lu, Liang Du
Temple University, United States

Session 40: Tools and Techniques for the Optimization and
Protection of Power Electronic Systems
Chair(s): Brandon Grainger, Shajjad Chowdhury

Electronic Design Automation (EDA) Tools and Considerations for Electro-Thermo-Mechanical
Co-Design of High Voltage Power Modules [#1243]

Tristan M. Evans, Shilpi Mukherijee, Yarui Peng, H. Alan Mantooth

University of Arkansas, United States

High-Frequency Transformer Design with High-Voltage Insulation for Modular Power
Conversion from Medium-Voltage AC to 400-V DC [#1187]

Zheqing Li, Yi-Hsun Hsieh, Qiang Li, Fred C. Lee, Mohamed H. Ahmed

Virginia Polytechnic Institute and State University, United States

Relative Entropy based Lithium-lon Battery Pack Short Circuit Detection for Electric Vehicle [#0549]
Zhenyu Sun', Zhenpo Wang', Peng Liu', Zhaosheng Zhang', Shuo Wang', David G. Dorrell?
'Beijing Institute of Technology, China; *University of Witwatersrand, South Africa

Q-Learning-Based Smart Selective Harmonic Current Mitigation-PWM (S2HCM-PWM) for
Grid-Connected Converters [#0992]

Amirhossein Moeini', Morteza Dabbaghjamanesh?, Jonathan W. Kimball'

"Missouri University of Science and Technology, United States;

The University of Texas at Dallas, United States



High Frequency Signal Injection Method for Online Condition Monitoring of
Electric Machines [#1576]

Okan Boler, Senol Sancar, Yilmaz Sozer, J. Alexis De Abreu-Garcia

The University of Akron, United States

A Frequency-Domain Method for Stray Parameters Extraction in Arbitrary Section of
Laminated Busbars [#1605]

Mingyang Wang, Guofeng Wu, Sideng Hu, Xiangning He

Zhejiang University, China

A Synchronous Distributed Control and Communication Network for SiC-Based

Scalable Impedance Measurement Unit [#1134]
Yu Rong', Jun Wang', Zhiyu Shen?, Sizhan Zhou', Bo Wen', Rolando Burgos', Dushan Boroyevich'
Virginia Polytechnic Institute and State University, United States;
?Delta Electronics (America) LTD., United States

Partial Discharge Signal Propagation in Three-Phase Gas-Insulated Switchgear:
CIGRE Recommendations-Based Analysis [#0559]

Ahmad Darwish', Shady S. Refaat?, Haitham Abu-Rub?, Hamid A. Toliyat'

'"Texas A&M University-College Station, United States; *Texas A&M University-Doha, Qatar

Session 41: Predictive and Sensorless Control of Eleciric Drives
Chair(s): David Diaz Reigosa, Francisco Paz

Saliency-Based Speed Sensorless Control of Single-Inverter Dual Induction Machines using
Reduced Amount of Current Sensors [#0580]
Eduardo Rodriguez Montero', Markus Vogelsberger?, Martin Bazant®, Thomas Wolbank'
'Vienna University of Technology, Austria; Bombardier Transportation Austria GmbH, Austria;
3Bombardier Transportation Switzerland Ltd., Switzerland

Improved Sensorless Control Method for Permanent Magnet Synchronous Machines
Considering Resistance Asymmetry and Temperature Variation [#0476]

Tianyi Liu', Zigiang Zhu', Zhanyuan Wu?, David Stone', Martin Foster'

'"University of Sheffield, United Kingdom; “Siemens Gamesa Renewable Energy, United Kingdom

Sensorless Control of Wound Rotor Synchronous Motors based on Rotor

High-Frequency Signal Injection [#0339]
David Reigosa, Ye Gu Kang, Maria Martinez, Daniel Fernéndez, J.M. Guerrero, Fernando Briz
University of Oviedo, Spain

Realization of Signal-Injection Sensorless Control of SMPMSM by Modification of
Current Trajectory [#1595]

Yoon-Ro Lee, Yong-Cheol Kwon, Seung-Ki Sul

Seoul National University, Korea

Position-Sensorless Control Design for Safety-Relevant Steer-by-Wire Applications [#0985]
Kilian Rehorik', Abdelrahmen Elsman?, Benjamin Grothmann?, Nikolaus Reiland’,
Dieter Gerling', Fabio Giulii Capponi?
'Bundeswehr University Munich, Germany; *University of Rome La Sapienza, Italy; *Audi AG, Germany



Mitigating DV/DT Stress Caused by the Line-Line Voltage Polarity Reversal in
Model Predictive Controlled VSI Drives [#0958]

Ameer Janabi, Shukai Wang, Jacob Buys, Bingsen Wang

Michigan State University, United States

A Robust Predictive Current Control of Induction Motor Drives [#0505]
Xing Wang', Yongchang Zhang', Haitao Yang', Boyue Zhang', Jose Rodriguez’
"North China University of Technology, China; 2Universidad Andres Bello, Chile

One Improved Finite-Set Model Predictive Current Control with Nonlinear Speed
Regulator for Linear Induction Motor based on Linear Metro [#0957]
Mosaad M. Ali'?, Wei Xu', Mahmoud F. EImorshedy'?, Yi Liu', Minghai Dong*
"Huazhong University of Science and Technology, China; ?Kafrelsheikh University, Egypt;
3Tanta University, Egypt; “Foshan Golden Age Motor Technology Co., Ltd., China

Data-Driven Predictive Current Control for Synchronous Motor Drives [#0663]
Paolo Gherardo Carlet', Andrea Favato', Saverio Bolognani?, Florian Dérfler?
"University of Padova, Italy; ?’ETH Ziirich, Switzerland

Session 42: Wireless Power Transfer in Transportation
Chair(s): Burak Ozpineci, Salman Harasis

An Inductive Power Transfer System using Soft-Switched AC/AC Active-Clamped
Half-Bridge Converter with Predictive Dead-Beat Grid Current Control [#0508]
Phuoc Sang Huynh, Deepak Ronanki, Sheldon S. Williamson
Ontario Tech University, Canada

Multi-Pad Receivers for High Power Dynamic Wireless Power Transfer [#1439]
Benny J. Varghese', Regan A. Zane', Abhilash Kamineni', Reza Tavakoli?, Zeljko Pantic?,
Chungchih Chou?, Leo Liu?

'Utah State University, United States; 2North Carolina State University, United States;
3Toyota Research Institute North America, United States

Design of a 7.7 kW Three-Phase Wireless Charging System for Light Duty Vehicles
based on Overlapping Windings [#1545]

Samir Chowdhury, Md Tawhid Bin Tarek, Yilmaz Sozer

The University of Akron, United States

Wireless Power Transfer System Integration with an On-Board Conductive Charger for
Plug-In Electric Vehicles [#1347]

Mohamed Elshaer', Chris Bell', Aqil Hamid', Jin Wang?

'Ford Motor Co., United States; The Ohio State University, United States

Electromagnetic Shielding Design for 200 kW Stationary Wireless Charging of
Light-Duty EV [#0224]
Bo Zhang', Richard B. Carlson', Veda P. Galigekere?, Omer C. Onar?, Jason L. Pries?
'ldaho National Laboratory, United States; 2Oak Ridge National Laboratory, United States



Unfolder-Based Single-Stage AC-AC Conversion System for Wireless
Charging Applications [#1354]
Chakridhar Reddy Teeneti, Rees Hatch, Dorai Babu Yelaverthi, Abhilash Kamineni,
Hongjie Wang, Regan Zane
Utah State University, United States

Comparative Analysis of DWPT Topologies and Regulation Schemes for
Improved Controllability [#1455]
Anindya Chitta Bagchi', Abhilash Kamineni', Regan Zane', Richard Carlson?
'Utah State University, United States; *ldaho National Laboratory, United States

Zero-Crossing Current Detection for Modular and Robust Dynamic
Wireless Power Transfer [#1351]

Matthew Hansen, Abhilash Kamineni, Regan Zane

Utah State University, United States

Session 43: DC-AC Single-Phase Converters
Chair(s): Liuchen Chang, Pedro Rodriguez

An Active Power Decoupling-integrated Four-Switch Quasi-Switched Boost Inverter [#0944]
Pramit Nandi, Ravindranath Adda
Indian Institute of Technology Guwahati, India

An n-Phase Interleaved Current Fed Switched Inverter [#1106]
Sonam Acharya', Santanu Mishra', Arvind Tiwari?
'Indian Institute of Technology Kanpur, India; ?GE Global Research, United States

New Five-Level Double-Flying-Capacitor Inverter Fed by a Boost-Flyback Converter [#1123]
Antonio Venancio de M. Filho', Edison Roberto C. da Silva'?, André Elias L. Costa’
'Federal University of Campina Grande, Brazil; ?Federal University of Paraiba, Brazil

Efficiency Improvement with Off-Time Discrete Control for 1 MHz Operated
Discontinuous Current Mode Grid-Tied Inverter [#1320]

Cheng Huang, Jiantao Zhang, Tomoyuki Mannen, Takanori Isobe

University of Tsukuba, Japan

Model Predictive Control with Low Switching Frequency for Railway Power Compensator [#1294]
Jeonghyeon Lee, Jehun Woo, Jongmin Jo, Hanju Cha
Chungnam National University, Korea

Verification of Iron Loss Affected by Secondary Frequency in Multi-Core Transformer for
Frequency Multiplying Circuit [#0432]

Shogo Nishikawa', Koji Orikawa', Satoshi Ogasawara', Masatsugu Takemoto?

"Hokkaido University, Japan; ?Okayama University, Japan

A Resonant Current Regulator for Direct Electrical Heating of Subsea Pipelines [#0173]
Anindya Ray, Kaushik Rajashekara
University of Houston, United States



Dynamic Performance Improvement of Single-Phase DC-AC Converter with
Non-Linear Digital Predictive Control [#0826]
Shah Zaman', Yan Zhang', Liu Jinjun', Li Xinying', Nauman Ali Larik?, Zhang Jinshui'
'Xi'an Jiaotong University, China; *South China University of Technology, China

Session 44: Reliability, Diagnostics and Fault Analysis
Chair(s): Huai Wang, Rongwu Zhu

Impact of Mission Profile Dynamics on Accuracy of Thermal Stress Modeling in
PV Inverters [#0045]

Ariya Sangwongwanich, Huai Wang, Frede Blaabijerg

Aalborg University, Denmark

A Calculation Method of Analytical DC Fault Current in MMC-HVDC Grid including
Current-Limiting Devices [#0304]

Song Tang, Guanlong Jia, Chenghao Zhang, Min Chen

Zhejiang University, China

A Simple Diagnosis Approach for Multiple IGBT Faults in Cascaded H-Bridge
Multilevel Converters [#0205]

Dong Xie, Xinglai Ge

Southwest Jiaotong University, China

Separation of Bond-Wire and Solder Layer Failure Modes in IGBT Power Modules [#0775]
Wenzhao Liu', Dao Zhou', Michael Hartmann?, Francesco lannuzzo', Frede Blaabjerg'
'Aalborg University, Denmark; *Schneider Electric Power Drives GmbH, Austria

Case Temperature Monitoring-Based Online Condition Monitoring of SiC MOSFET Power
Modules using a Radial Basis Function Network [#1586]

Cameron Entzminger, Wei Qiao, Liyan Qu

University of Nebraska-Lincoln, United States

Co-Optimization of Boost Converter Reliability and Volumetric Power Density using
Genetic Algorithm [#0544]

Lee Gill, Jason C. Neely, Lee J. Rashkin, Jack D. Flicker, Robert J. Kaplar

Sandia National Laboratories, United States

Preserving Converter Lifetime by Active Thermal Boundary Control [#0917]
Patrick T. Lewis', Brandon M. Grainger?
"Hepburn and Sons, LLC, United States; 2University of Pittsburgh, United States

Condition Monitoring of DC-Link Capacitors in Grid-Tied Solar Inverters using
Data-Driven Techniques [#1103]

Vahe Seferian', Ali Bazzi'?, Hazem Hajj’

'"American University of Beirut, Lebanon; 2University of Connecticut, United States

An IGBT Open-Circuit Fault Diagnosis Method for Grid-Tied T-Type Three-Level Inverters [#0210]
Zhan Li', Bohui Zhao', Xin Zhang?, Hao Ma?
'Nanyang Technological University, Singapore; *Zhejiang University, China



Session 45: Multi-Phase Motor Drives
Chair(s): Prerit Pramod, Mario Pulvirenti

Performance Evaluation and Improvement of Symmetrical Six-Phase Drives under
Two Open Legs with Star and Hexagon Connections [#0046]

Alejandro G. Yepes, Jesis Doval-Gandoy

University of Vigo, Spain

A Generalized Carrier-Based PWM with Zero-Axis Voltage Elimination for
Open-End Winding Motor Drive [#0358]

An Li, Xiangwen Sun, Dong Jiang, Zicheng Liu

Huazhong University of Science and Technology, China

Direct Instantaneous Torque Control of Five-Phase Segmented Switched Reluctance
Motor with Bipolar Excitation for In-Wheel Electric Vehicles [#1431]
Deepak Ronanki', Apparao Dekka', Parthiban Perumal?, Abdul R. Beig®
'Lakehead University, Canada; *National Institute of Technology Karnataka, India;
*Khalifa University, United Arab Emirates

Active Disturbance Rejection Control of Synchronous Reluctance Motors [#0616]
Angelo Accetta', Maurizio Cirrincione?, Filippo D'lppolito®, Marcello Pucci', Antonino Sferlazza®
"National Research Council of ltaly, Italy; 2University of the South Pacific, Fiji; *University of Palermo, Italy

Self-Commissioning of Synchronous Reluctance Motor Drives: Magnetic Model
Identification with Online Adaptation [#0215]

Anantaram Varatharajan, Gianmario Pellegrino, Eric Armando

Politecnico di Torino, Italy

Minimum Loss Control of a Five-Phase Permanent Magnet Assisted Synchronous
Reluctance Motor under Open Phase Fault [#0424]
Akm Arafat', Md. Khurshedul Islam?, Kazi Nishat Tasnim?, Seungdeog Choi?
'Commins Inc., United States; *Mississippi State University, United States

Dynamic Overmodulation for Improved Current Regulation of PMSM [#1591]
Jiwon Yoo, Seung-Ki Sul
Seoul National University, Korea

Session 46: Control and Stability of Power Converters
Chair(s): Ke Ma, Mohammad B Shadmand

Asymmetric Parameters Design for Bidirectional Resonant CLLC Battery Charger [#0433]
Jun Min, Martin Ordonez
The University of British Columbia, Canada

Primary Frequency Control in Islanded Microgrids using Solid-State Transformers as
Virtual Synchronous Machines [#0926]

Javad Khodabakhsh, Gerry Moschopoulos

Western University, Canada



Design and Optimization of AC-Side Filter using Coupled Inductor for
Single-Phase Full-Bridge Inverter [#0706]

Zhe Yang', Paige Williford', Fred Wang', Sandeep Bala?, Jing Xu?

'The University of Tennessee, United States; 2ABB Corporate Research, United States

CCM vs. CRM Design Optimization of a Boost-Derived Parallel Active Power
Decoupler for Microinverter Applications [#0749]

Yidi Shen, Michael D'Antonio, Shiladri Chakraborty, Alireza Khaligh

University of Maryland, United States

Using Deterministic Optimization to Compare Interleaved and Coupled Inverters:
Results and Experimental Verification [#0329]

Adrien Voldoire', Jean-Luc Schanen', Jean-Paul Ferrieux', Benoit Sarrazin',

Cyrille Gautier?, Marwan Ali?

'University Grenoble Alpes, France; ?Safran Tech, France

A Hybrid Multi-Loop Current Control of the Grid-Connected Converter with LCL Filter [#0406]
Yong-Yao Shen, Meng-Jiang Tsai, Jiuyang Zhou, Po-Tai Cheng
National Tsing-Hua University, Taiwan

A Trigonometric Solution to the Problem of Overmodulation in Five-Phase Inverters [#0599]
Luca Vancini, Michele Mengoni, Giacomo Sala, Gabriele Rizzoli, Luca Zarri, Angelo Tani
University of Bologna, Italy

Session 47: High Frequency DC-DC Converters
Chair(s): Dong Cao, Emanuel Serban

Current Sharing Analysis of Interleaved LCLC Resonant Converter [#0707]
Moijtaba Forouzesh, Bo Sheng, Yang Chen, Yan-Fei Liu
Queen's University, Canada

Optimal Design of GaN and PCB-Winding based Transformer-Inductor-Integrated
Magnetics for CLL Resonant Converter [#0009]

Yue Liu, Hongfei Wu, Yu Tai, Jun Zou, Yihang Jia

Nanjing University of Aeronautics and Astronautics, China

An Accurate Voltage Gain Model Considering Diode Effect for LLC Resonant
Converter in Wide Gain Range Applications [#1085]
Hao Wen', Dong Jiao', Jih-Sheng Lai', Johan Strydom?, Lanhua Zhang?
'Virginia Polytechnic Institute and State University, United States; “Texas Instruments Inc., United States

A 48V-to-1V Buck-Assisted Active-Clamp Forward Converter with Reduced
Voltage Stress for Datacenter Applications [#0244]

Lixiong Du, D. Brian Ma

The University of Texas-Dallas, United States

Analysis and Design of Active Snubber of a Step-Up Phase Shifted Full Bridge DC-DC
Converter Considering Parasitics [#0355]

Manmohan Mahapatra, Anirban Pal, Kaushik Basu

Indian Institute of Science, India



A 27.12-MHz 10-kV Power Amplifier for Compact Particle Accelerators Utilizing an
Optimized Matching Network [#1380]

Sreyam Sinha', Yuetao Hou', Di Ni', Qing Ji?, Arun Persaud?, Peter Seidl?,

Thomas Schenkel?, Amit Lal', Khurram K. Afridi’

'Cornell University, United States; Lawrence Berkeley National Laboratory, United States

A 50-MHz Multi-kV Power Amplifier for lon-Beam Accelerator Utilizing an
Optimized Toroidal Inductor [#1273]

Yuetao Hou', Sreyam Sinha', Di Ni', Qing Ji?, Arun Persaud?, Peter Seidl?,

Thomas Schenkel?, Amit Lal', Khurram K. Afridi’

'Cornell University, United States; Lawrence Berkeley National Laboratory, United States

LLC Resonant Converter using Pre-Charged Capacitor for High Input Voltage -
High PAPR Envelope Tracking [#1169]

Yu Yao, Harish S. Krishnamoorthy

University of Houston, United States

Spread Spectrum based Power Line Communication and EM Noise Reduction Technique for
Bidirectional HB CLLC Resonant Converter [#0211]

Hwa-Pyeong Park', Mina Kim?, Jongbok Baek', Moses Kang', Jee-Hoon Jung?

'Korea Institute of Energy Research, Korea; *Ulsan National Institute of Science and Technology, Korea

Session 48: Wireless Power Transfer
Chair(s): Chi-Kwan Lee, Yi Tang

Multiple-Transmitter Achieving Load-Independent Transmitter Current and
Compensation of Cross-Interference Among Transmitters for Wide Charging
Area Wireless Power Transfer Systems [#1371]
Kodai Matsuura', Masataka Ishihara', Akihiro Konishi', Kazuhiro Umetani?, Eiji Hiraki'
'Okayama University, Japan; *Tohoku University, Japan

Challenges and Solutions to Passive Rectification in Multi-MHz Frequency Capacitive
Wireless Power Transfer Systems for Electric Vehicle Charging [#1264]

Brandon Regensburger, Khurram K. Afridi

Cornell University, United States

A High Frequency Wireless Power Transfer System for Electric Vehicle Charging using
Multi-Layer Non-Uniform Self-Resonant Coil at MHz [#0809]

Ruiyang Qin, Jie Li, Daniel Costinett

The University of Tennessee-Knoxville, United States

A Direct AC-AC Single-Inductor Multiple-Output (SIMO) Converter for Multi-Coil
Wireless Power Transfer Applications [#0034]

Jiayang Wu, Albert T.L.Lee, Siew-Chong Tan, S.Y. (Ron) Hui

The University of Hong Kong, Hong Kong

Active Rectifier Design and Synchronization Control for 6.78 MHz Wireless Power Transfer [#1291]
Peter Pham, Spencer Cochran, Daniel J. Costinett, Leon M. Tolbert
The University of Tennessee, United States



A Novel Method to Design High Efficiency Transmission Line Class E Power Amplifier [#0268]
Donggin Mao, Ke Jin, Xirui Zhu
Nanjing University of Aeronautics and Astronautics, China

A New Control Method of Semi-Bridgeless Active Rectifier for Wireless Power Transfer
System based on the Double-Sided LCC Compensation [#0568]

Min Wu, Yongbin Jiang, Longyang Yu, Chengzi Yang, Mengyu Zhu, Jianpeng Wang,

Laili Wang, Wenijie Chen, Xu Yang

Xi'an Jiaotong University, China

A Dual Phase Shedding Method for the Improvement of Efficiency and Reduction of
Regulating Requirements in Series-Series Inductive Power Transfer [#0679]
Shuxin Chen', Yang Chen?, Hongchang Li%, Yiming Zhang', Xin Li', Yi Tang'
'Nanyang Technological University, Singapore; *Southwest Jiaotong University, China;
3Xinjiang University, China

Optically-Coupled Switched-Mode Converter for Smartphones Wireless

Charging Application [#0728]
Weiyang Zhou', Menggi Wang', Qunfang Wu', Guanliang Liu', Wencong Su', Can Huang?
"University of Michigan-Dearborn, United States; “Lawrence Livermore National Laboratory, United States

Data-Enabled Estimation and Feedback Control Method Utilizing Online Magnetic
Positioning System for Wireless Power Transfer Systems [#0287]

Zeqian Cheng, Hao Chen, Zhongnan Qian, Jiande Wu, Xiangning He

Zhejiang University, China

Control of Output Power in Primary Side LCC and Secondary Series Tuned Wireless
Power Transfer System without Secondary Side Sensors [#1348]
Subhajyoti Mukherjee, Veda P. Galigekere, Omer Onar, Burak Ozpineci, Jason Pries,
Rong Zeng, Gui-Jia Su
Oak Ridge National Laboratory, United States

Design of Auxiliary Circuit Elements for Achieving Zero Voltage Switching in a
Wireless Power Transfer System [#1328]
Tarak Saha', Subhajyoti Mukherjee?, Veda Prakash Galigekere?, Omer C. Onar?
'Utah State University, United States; ?Oak Ridge National Laboratory, United States

Session 49: Noise, Vibration and Reliability in Electric Machines
Chair(s): Jose Antonino-Daviu, Shanelle Foster

Investigation of the Effects of Skew of an Integrated Flux-Switching Motor-Compressor [#1009]
Hao Ding, Leyue Zhang, Ahmed Hembel, Bulent Sarlioglu
University of Wisconsin-Madison, United States

Impact of Damping Material on Vibration Isolation in Switched Reluctance Machines [#1536]
Lavanya Vadamodala', Anik Chowdhury', Md. Tawhid Bin Tarek', Shuvaijit Das', Abdul
W. Bandarkar', Omer Gundogmus', Yilmaz Sozer', Fernando Venegas?, David Colavincenzo?
'The University of Akron, United States; ?Bendix Commercial Vehicle Systems, United States



Analysis of Radial Force Ripple with Sensor Errors and its Effect in

NVH Performance for SRMs [#1532]
Omer Gundogmus, Anik Chowdhury, Abdul Wahab Bandarkar, Lavanya Vadamodala,
Md Ehsanul Haque, Yilmaz Sozer
The University of Akron, United States

Vibrations and Acoustic Noise Analyses of Modular SPM Machines [#0121]
Guang-Jin Li', Xiao-Bin Liang?, Zi-Qiang Zhu', Javier Ojeda®, Mohamed Gabsi®
'The University of Sheffield, United Kingdom; “State Grid Sichuan Electric Power Institute, China;
3Ecole Normale Supérieure Paris-Saclay, France

Current Profile Optimization Method for Simultaneous DC-Link Current Ripple and
Acoustic Noise Minimization in Switched Reluctance Machines [#1535]
Omer Gundogmus', Md Ehsanul Haque', Lavanya Vadamodala', Abdul Wahab Bandarkar’,
Anik Chowdhury', Yilmaz Sozer', Fernando Venegas?, David Colavincenzo?
'"The University of Akron, United States; “Bendix Commercial Vehicle Systems, United States

Comparison of Frequency Responses of the Motors with Bearing Voltage
Reduction Structures [#0455]

Jun-Hyuk Im, Woo-Jong Kim, Jin Hur

Incheon National University, Korea

Evaluation of Bearing Voltage Reduction in Electric Machines by using
Insulated Shaft and Bearings [#1468]
Peng Han', Greg Heins?, Dean Patterson?, Mark Thiele?, Dan M. lonel’
"University of Kentucky, United States; “Regal Beloit Corp., Australia

Combined Numerical and Experimental Determination of Ball Bearing Capacitances
for Bearing Current Prediction [#1471]

Peng Han', Greg Heins?, Dean Patterson?, Mark Thiele?, Dan M. lonel’

'"University of Kentucky, United States; “Regal Beloit Corp., Australia

Session 50: Battery Management Systems
Chair(s): Jaber Abu Qahouq, Sheldon Williamson

Unbiased Model Identification and State of Energy Estimation of Lithium-lon Battery [#1325]
Zhongbao Wei, Hongwen He, Jian Hu
Beijing Institute of Technology, China

Data-Driven Nonparametric Li-lon Battery Ageing Model Aiming at Learning from
Real Operation Data: Holistic Validation with EV Driving Profiles [#0418]

Mattin Lucu', Markel Azkue', Haritza Camblong?, Egoitz Martinez-Laserna’

'Ikerlan Technology Research Centre, Spain; “University of the Basque Country, Spain

Li-lon Battery State of Charge Estimation of Multi-Type Working Conditions using a Segmented
Multiple Independent Forgetting Factors Recursive Least Squares Method [#0139]

Hoolu Liv, Junhua Wang, Qisheng Liu, Shiqi Liu, Jia Tang

Wuhan University, China

Combined SOC and SOE Estimation of Lithium-lon Battery for Electric Vehicle Applications [#0847]
Prashant Shrivastava, Tey Kok Soon, Mohd Yamani Idna Idris, Saad Mekhilef
University Malaya, Malaysia



Wireless Smart Battery Management System for Electric Vehicles [#1002]
Xinrong Huang', Anirudh Budnar Acharya', Jinhao Meng?, Xin Sui',
Daniel-loan Stroe', Remus Teodorescu'

'Aalborg University, Denmark; 2Sichuan University, China

Comparison of Lithium-lon Battery Pack Models based on Test Data from Idaho and
Argonne National Laboratories [#0409]

Kevin Davis', John G. Hayes?

'Cork Institute of Technology, Ireland; ?University College Cork, Ireland

The Effect of Pulsed Current on the Performance of Lithium-lon Batteries [#1010]
Xinrong Huang', Yuanyuan Li?, Jinhao Meng?®, Xin Sui', Remus Teodorescu', Daniel-loan Stroe'
'Aalborg University, Denmark; “University of Electronic Science and Technology, China;
3Sichuan University, China

Bidirectional AC/DC Converter using GaN HEMT based Non-Isolated DAB for
Battery Emulation [#1364]

Sanchit Mishra, T. Sreekanth, Ned Mohan

University of Minnesota, United States

Session 51: Power Converter Control
Chair(s): Frede Blaabjerg, Marco Liserre

Global Optimization for Dual Active Bridge Converters to Minimize RMS Current [#0620]
Ruoyu Li, Linghui Meng, Rongxin Chen, Han Yan, Zeliang Shu
Southwest Jiaotong University, China

Three-Phase-Four-Wire Three-Level Inverter with Neutral Inductor and Neutral Module for
Saving AC-Filter-Inductances and DC-Link-Capacitances [#1322]
Li Zhang, Donghan Shi, Wentao Jiang, Tianbo Yang, Chi Jin, Yiming Zhang, Wai Kuan Loh, Yi Tang
Nanyang Technological University, Singapore

Systematic Finite-Control-Set Model Predictive Control Design with Unified Model for
Isomorphic and Dual Power Converters [#1363]

Cheng Xue, Yuzhuo Li, Yunwei Li

University of Alberta, Canada

Optimized Cascaded Controller Design for a 10 kW/100 kHz Large Signal
Bandwidth AC Power Source [#1561]

Florian Krismer, Varsha N. Behrunani, Pascal S. Niklaus, Johann W. Kolar
ETH Zirich, Switzerland

Inverter Nonlinearity Compensation of Discontinuous PWM Considering Voltage Drop
of Power Semiconductor and Dead Time Effect [#1612]

Joon-Hee Lee, Seung-Ki Sul

Seoul National University, Korea

Design of Harmonic Tolerant Mock-Up-Load for Distribution System Testbed [#0861]
Hitesh Kumar, Santanu K. Mishra, Mandeep Singh Rana
Indian Institute of Technology Kanpur, India



Pl Controller Tuning Optimization for Grid-Connected VSC using Space Mapping [#0133]
Wesam Taha, Mohamed Bakr, Ali Emadi
McMaster University, Canada

Subsynchronous Resonance Analysis in Multi-Bus Multi-VSC Power System based on
Two-Port Network Modeling Method [#0219]

Shih-Feng Chou, Xiongfei Wang, Frede Blaabijerg

Aalborg University, Denmark

Design of Control Architecture for Stacked Low-Inertia Converters with

Fast Dynamic Control [#1303]
Xiangyu Han, Liran Zheng, Zheng An, Rajendra Prasad Kandula, Maryam Saeedifard, Deepak Divan
Georgia Institute of Technology, United States

Session 52: Multilevel Converters 4
Chair(s): John Shen, Hui Li

Optimized Circulating Current Control Method based on Proportional Resonant and
Proportional Integral Controllers for Modular Multi-Level Converter Applications [#0789]
Semih Isik, Mohammed Alharbi, Subhashish Bhattacharya
North Carolina State University, United States

Modeling of MMC based High Power DC-DC Converter Controlled using
Trapezoidal Modulation [#1449]

Mohd Shadab Ansari, Anshuman Shukla, Himanshu J. Bahirat

Indian Institute of Technology Bombay, India

Computationally Efficient Optimization Method for Model Predictive Pulse Pattern Control of
Modular Multilevel Converters [#0321]

Wei Tian, Yuebin Pang, Xiaonan Gao, Qifan Yang, Ralph Kennel

Technical University of Munich, Germany

A Level-Increased MMC Topology and Modulation Strategy in DC Distribution Grids [#0625]
Jianye Tao, Chen Wang, Yi Wang, Tong Xu
North China Electric Power University, China

A New High-Frequency Multilevel Boost Power Factor Correction Approach with
GaN Semiconductors [#0529]

Kevin C. Hodge, Erick I. Pool-Mazun, Jorge Ramos-Ruiz, Prasad Enjeti

Texas A&M University, United States

Flying Capacitor Voltages Estimation in Flying Capacitor Multilevel DC-DC Converters
based on Peak Inductor Current Detection and Output Voltage Measurement [#0668]
Hongxiang Chen, Sai Tang, Zhong Zeng, Jun Wang
Hunan University, China

A Simplified Model Predictive Control Strategy for a Nine-Level Hybrid Multilevel Converter [#0681]
Yufei Li'?, Fei Diao?, Yue Zhao?
"Northwestern Polytechnical University-Xi’an, China; University of Arkansas, United States



A Five-Level Flying-DC-Source Multilevel Inverter with Self-Regulated Voltages and
Boosting Capability [#0420]
Antonio Venancio de M. Filho', André Elias L. da Costa', Edison Roberto C. da Silva'?,
Cursino Brandéo Jacobina', Nady Rocha?®
'Federal University of Campina Grande, Brazil; Federal University of Paraiba, Brazil

Session 53: Design and Control of Electric Drives
Chair(s): Jul-Ki Seok, Kevin Lee

Analysis and Design of Spatial Six-Step Controllers for Permanent Magnet
Synchronous Machines [#0386]
Marc S. Petit', Hao Zeng?, Bulent Sarlioglu?
"Miller Electric Manufacturing, LLC, United States; “University of Wisconsin-Madison, United States

NVH Performance of Direct Flux Controlled Switched Reluctance Machine [#1569]
Okan Boler, Omer Gundogmus, Abdul Wahab Bandarkar, Yilmaz Sozer
The University of Akron, United States

Deadbeat Control for AC Drive Systems with Optimal Dynamic Performance [#1116]
Wei Tian', Qifan Yang', Xinyue Li'?, Xiaonan Gao', Xiao Chen', Ralph Kennel'
'"Technical University of Munich, Germany; ?Bosch Rexroth AG, Germany

Design of a SiC-Based Switched CCM/TCM Inverter for High-Speed Machine Drive with
Low PWM-Induced Current Ripple [#0610]

Yunlei Jiang, Yanfeng Shen, Luke Shillaber, Teng Long

University of Cambridge, United Kingdom

Optimal Super-Twisting Sliding-Mode Control using Adaptive Dynamic Programming for
Uncertain Linear-Stage Considering PMSM Servo Drive Dynamics [#1332]
Fayez F.M. El-Sousy', Mahmoud M. Amin?, Ghada A. Abdel AziZ®,
Ahmed Al-Durra*, Osama A. Mohammed®
'Prince Sattam bin Abdulaziz University, Saudi Arabia; ?Manhattan College, United States;
3Electronics Research Institute, Egypt; “Khalifa University, United Arab Emirates;
*Florida International University, United States

Power Converter Topology and Control Strategy for Novel Two-Phase DC-Biased
Vernier Reluctance Machine [#1276]

Shaofeng Jia, Binke Li, Xiaozhuang Dong, Deliang Liang, Jinjun Liu

Xi'an Jiaotong University, China

Auto Tuning Method to Identify Motor Stator and Rotor Parameter in
Field-Orientation-Controlled Induction Motor [#0474]
Masaki Nagataki', Keiichiro Kondo', Osamu Yamazaki?, Kazuaki Yuki?, Yosuke Nakazawa?
'Waseda University, Japan; *Toshiba Infrastructure Systems and Solutions Corp., Japan

Winding Inductance Estimations in Air-Cored Resonant Induction Machines [#1290]
Zhao Jin', Matteo F. lacchetti’, Alexander C. Smith', Rajesh P. Deodhar?, Yoshiyuki Komi®,
Ahmad Abduallah?, Chiaki Umemura®
'The University of Manchester, United Kingdom; ?IMRA Europe S.A.S. UK Research Centre, United
Kingdom; 3Aisin Seiki Co., Ltd., Japan



A Non-Invasive Dual-EKF-Based Rotor Temperature Estimation Technique for
Permanent Magnet Machines [#0360]

Tianze Meng, Pinjia Zhang

Tsinghua University, China

On-Line Stator Resistance Estimation of Vector-Controlled Synchronous Reluctance
Motors using Inductance Information [#1365]

Shu Yamamoto', Hideaki Hirahara', Ryotaro Eto?

"Polytechnic University, Japan; *Wakayama Polytechnic Center, Japan

Accurate Capacitance Calculation of Multi-Layer Foil Windings in a
Medium/High-Frequency High-Power Transformer [#1172]

Annoy Kumar Das, Baylon G. Fernandes

Indian Institute of Technology Bombay, India

Session 54: Power Converter EMI
Chair(s): David Perreault, Bilal Akin

Electromagnetic Interference Spectrum Steering Technique using Switching Angle
Modulation in DC-DC Converters [#1526]

Le Yang, Shuo Wang

University of Florida, United States

Modeling, Design, and Implementation of a Novel Transformer-Less Feedforward-Controlled
Active EMI Filter for AC-DC Power Converters [#0980]
Zhe Zhang', Ali M. Bazzi'?

'"University of Connecticut, United States; ’American University of Beirut, Lebanon

Design and Implementation of Selective Active EMI Filter with Digital Resonant Controller [#1070]
Hongwu Peng, Balaji Narayanasamy, Asif Imran Emon, Zhao Yuan, Mustafeez Ul Hassan, Fang Luo
University of Arkansas, United States

A Novel Simulation Model for Common-Mode Inductors based on the
Permeance-Capacitance Analogy [#0862]

Shotaro Takahashi', Satoshi Ogasawara?

'"Tokyo Metropolitan University, Japan; *Hokkaido University, Japan

Analysis of Conducted Electromagnetic Noise Spectra Reduction for Flyback Converter
using Frequency Dithering Technique [#0179]

Rong Huang', Qing Ji', Lihong Xie?, Min Cheng'

'Soochow University, China; *Bristol University, United Kingdom

Conducted EMI Suppression using Power Semiconductor Filter in
Fixed-Frequency Operation [#0178]
Kun Zhang, John Wing-To Fan, Chung-Pui Tung, Henry Shu-Hung Chung
City University of Hong Kong, China

Near Field Coupling's Impact on Radiated EMI and Mitigation Techniques for
Power Converters in Automotive Applications [#0030]

Juntao Yao', Shuo Wang', Zheng Luo'

"University of Florida, United States; 2Monolithic Power Systems, Inc., United States



Investigation and Reduction of Near Electric Field Emitted from a Helical Inductor [#1492]
Mohamed El-Sharkh, Shuo Wang, Boyi Zhang
University of Florida, United States

Session 55: Predictive Control
Chair(s): Sheng Zheng, Yuhua Du

Proportional Integral Finite Set Model Predictive Control for a Transformer-Less
Compact Multilevel Active Power Filter [#1552]
Mohammad Babaie, Mohammad Sharifzadeh, Kamal Al-Haddad

Ecole de Technologie Supérieure, Canada

A New Constant Switching Frequency Model Predictive Control Method for Grid Connected
5-level ANPC Inverter with Capacitors Sensor-less Voltage Balancing [#1330]

Mostafa Abarzadeh', Nathan Weise', Liuchen Chang?, Kamal Al-Haddad?

"Marquette University, United States; 2University of New Brunswick, Canada;

3Ecole de Technologie Supérieure, Canada

Model Predictive Control of Step-Up Matrix Converters [#0543]
Vladimir Blasko', Mahmoud El Chamie', Boran Fan?, Rolando Burgos?
'Raytheon Technologies Research Center, United States; ?Virginia Polytechnic Institute and State
University, United States

Model-Free Predictive Current Control for Three-Phase Power Converters with LCL Filter [#0578]
Xiang Liu', Yongchang Zhang', Haitao Yang', Jose Rodriguez?
"North China University of Technology, China; *Universidad Andres Bello, Chile

Large Signal Stability Analysis of DAB Converter using Moving Discretized Control Set -
Model Predictive Control [#0294]
Luca Tarisciotti', Linglin Chen?, Shao Shuai®, Tomislav Dragicevic*
'"Universidad Andres Bello, Chile; ?Huawei Technologies, China; *Zhejiang University, China;
“Technical University of Denmark, Denmark

A High Performance Feedback Quantized Predictive Control of Induction Machine Drives [#0840]
S.M. Muslem Uddin, Galina Mirzaeva
The University of Newcastle, Australia

A Two-Step Reference Prediction Method for Predictive Current Control of
Active Power Filters [#0909]

Haitao Yang, Bingyu Li, Yongchang Zhang

North China University of Technology, China

Model-Free Predictive Current Control of PWM Rectifier under Unbalanced and
Distorted Network [#0471]

Yongchang Zhang, Li Bingyu, Jie Liu, Xiang Liu

North China University of Technology, China



Session 56: Dual Active Bridge
Chair(s): Qingyun Huang, Qiang Li

An Alternative Dual Active Bridge Modulation to Minimize RMS Current and
Extend ZVS Range [#1337]

Faizah Zahin', Alireza Abasian?, S. Ali Khajehoddin'
"University of Alberta, Canada; “University of Lorraine, France

Small Signal Model of Dual Active Bridge Converter for Multi-Phase Shift Modulation [#1043]
Md Safayatullah, Issa Batarseh
University of Central Florida, United States

Internal Model based PID Tuning of a Phase-Shift Control in a Single-Phase
Bidirectional Dual Active Bridge DC-DC Converter [#1462]

Sara Yazdani, Mehdi Ferdowsi, Pourya Shamsi

Missouri University of Science and Technology, United States

Design Considerations for PPS Controlled Current-Fed DAB Converter to Achieve
Full Load Range ZVS with Low Inductor RMS Current [#0546]

Jing Guo, Hua Han, Guo Xu, Zhigiang Cai, Hui Wang, Yao Sun, Mei Su

Central South University, China

Adaptive Modulation of a CLC-Resonant DAB Converter for Wide Range ZVS Operation with
Minimum Reactive Circulating Power [#1554]

C.A. Teixeira, R.H. Wilkinson, L.D. James, B.P. McGrath, D.G. Holmes

RMIT University, Australia

Analytical Modelling and Control of Dual Active Bridge Converter Considering
all Phase-Shifts [#1477]

Muhammad Faisal Fiaz', Sandro Calligaro', Roberto Petrella?

'Free University of Bolzano-Bozen, Italy; 2University of Udine, Italy

A Medium Voltage Dual Active Bridge Converter based on Gen-3 10 kV SiC MOSFETs [#1523]
Anup Anurag', Nithin Kolli', Sayan Acharya?, Subhashish Bhattacharya',
Todd R. Weatherford®, Andrew Parker®
'North Carolina State University, United States; 2ABB US Corporate Research Center, United States;
*Naval Postgraduate School, United States

Design of 1500V/200kW 99.6% Efficiency Dual Active Bridge Converters based on
1700V SiC Power MOSFET Module [#1150]

Wei Xu, RuiYang Yu, Zhicheng Guo, Alex Q. Huang

The University of Texas at Austin, United States

Design Optimization for Weighted Conduction Loss Minimization in a
Dual-Active-Bridge-Based PV Microinverter [#0752]

Michael D'Antonio, Shiladri Chakraborty, Alireza Khaligh

University of Maryland, United States



Session 57: Protection Devices and
Solid State Circuit Breakers
Chair(s): John Shen, Oscar Lucia

Main Breaker Switching Control and Design Optimization for a Progressively Switched
Hybrid DC Circuit Breaker [#1409]

Md Rifat Kaisar Rachi, Igbal Husain

North Carolina State University, United States

Accelerated Aging Test of Solid-State DC Circuit Breaker based on

2.5kV Reverse Blocking IGCT [#0506]
Rostan Rodrigues', Utkarsh Raheja', Pietro Cairoli', Luca Raciti?, Antonello Antoniazzi?
'ABB Inc., United States; ABB S.p.A, ltaly

Optimal Design of a Novel High-Power Thyristor-Based DC Circuit Breaker [#1604]
Siavash Beheshtaein, Mandana Saravani, Farzad Banihashemi, Robert Cuzner
University of Wisconsin-Milwaukee, United States

Experimental Validation of Parallel Connection of RB-IGCTs for High Efficiency

Solid State Circuit Breaker [#0521]
Yuzhi Zhang', Utkarsh Raheja’, Rostan Rodrigues', Pietro Cairoli', Luca Raciti?, Antonello Antoniazzi®
'ABB Inc., United States; ABB S.p.A., ltaly

Evaluate 1’t Capability of SiC MOSFETs in Solid State Circuit Breaker Applications [#1402]
Zhou Dong', Ren Ren', Fred Wang'*?
'"The University of Tennessee, United States; 2Oak Ridge National Laboratory, United States

High Current Medium Voltage Bidirectional Solid State Circuit Breaker using
SiC JFET Super Cascode [#1292]

Utkarsh Mehrotra, Bahiji Ballard, Douglas C. Hopkins

North Carolina State University, United States

Lightning Impulse Protection for Grid-Connected Solid-State Transformers [#0547]
Chunmeng Xu, Jia Wei, Liran Zheng, Xiangyu Han, Maryam Saeedifard, Rajendra Prasad Kandula,
Karthik Kandasamy, Deepak Divan, Lukas Graber
Georgia Institute of Technology, United States

Smart Plug 2.0: Solid State Smart Plugs Preventing Fire and Shock Hazards in
Smart Homes and Offices [#1182]

Zhixi Deng, Yuanfeng Zhou, Risha Na, Z. John Shen

lllinois Institute of Technology, United States

Session 58: IPM and PM Motor Drives
Chair(s): David Diaz Reigosa, Paolo Pescetto

Analysis of Implementation Methodologies of Deadbeat Direct-Torque and Flux Control
(DB-DTFC) for IPMSMs in Stationary and Rotatory Reference Frames [#0644]

Daniel E. Gaona', Hadi El Khatib?, Teng Long', Michael Saur®

'"University of Cambridge, United Kingdom; ?Bundeswehr University-Munich, Germany;

3Audi AG, Germany



MTPA Tracking Algorithms for IPMSMs and SynRMs: Accurate Evaluation and Adaptive
Tuning of Real Signal Injection and Virtual Signal Injection [#1156]

Sandro Calligaro', Davide Marzona?, Roberto Petrella?, Amir Shahdadi?

'Free University of Bozen, Italy; *University of Udine, Italy

Overmodulation Strategy for Deadbeat-Flux and Torque Control of IPMSM with Flux
Trajectory Control in the Stationary Reference Frame [#0645]
Daniel E. Gaona', Hadi El Khatib?, Teng Long', Michael Saur?
'"University of Cambridge, United Kingdom; ?Bundeswehr University-Munich, Germany;
*Audi AG, Germany

A Novel Method for Measuring High Frequency DQ-Axis and Cross-Coupling
Inductances in Interior Permanent Magnet Synchronous Machines [#0016]

B. Shuang, Z.Q. Zhu

University of Sheffield, United Kingdom

Enhancement of Disturbance Rejection Capability in Dual Three Phase PMSM System

by using Virtual Impedance [#0490]
Luocheng Yan', Zigiang Zhu', Ji Qi', Yuan Ren?, Chengwei Gan?, Simon Brockway?, Chris Hilton?
"University of Sheffield, United Kingdom; ?Protean Electric, United Kingdom

Magnet Temperature Estimation in Variable Leakage Flux Permanent Magnet
Synchronous Machines using the Magnet Flux Linkage [#0592]
Diego F. Laborda', David Diaz Reigosa', Daniel Ferndndez', Kensuke Sasaki?,
Takashi Kato?, Fernando Briz'
"University of Oviedo, Spain; *Nissan Motor Co. Ltd., Japan

Power Hardware-in-the-Loop based Emulation of an Open-Winding Permanent
Magnet Machine [#0411]

K.S. Amitkumar, Pragasen Pillay

Concordia University, Canada

Electric Drives with Wide Bandgap Devices for Two-Phase Very Low Inductance Machines [#1466]
Yibin Zhang, Damien Lawhorn, Peng Han, Aaron M. Cramer, Dan M. lonel
University of Kentucky, United States

Session 59: Modelling and Stability of Converters and Systems
Chair(s): Ke Maq, Yi Tang

Soft Startup Strategies for DAB-Based DCX in Composite Converters [#0832]
Yucheng Gao, Vivek Sankaranarayanan, Robert W. Erickson, Dragan Maksimovic
University of Colorado-Boulder, United States

Small-Signal Dynamic and High-Bandwidth Design of LLC Resonant Converter [#0530]
Yi-Hsun Hsieh, Fred C. Lee

Virginia Polytechnic Institute and State University, United States

Scalable State-Space Model of a Voltage Source Converter for Low-Frequency
Stability Analysis [#1013]
Federico Cecati', Rongwu Zhu', Marius Langwasser', Marco Liserre', Xiongfei Wang?
'Christian-Albrechts-Universitét Kiel, Germany; ?Aalborg University, Denmark



A Master-and-Slave Resonant Tank Switch approach to Effectively Reduce
Frequency Range in LCC Converter [#0395]
Zhipeng Cheng', Han Peng’, Jimin Chen', Yong Kang', Jinglin Wu?, Xu Chu?
"Huazhong University of Science and Technology, China; 2United Imaging Healthcare Co., China

A General Interpolated Model for Voltage Source Converters in Real-Time Simulation
and HIL Test Applications [#0747]

Wei Li, Fei Zhang

OPAL-RT Technologies, Canada

Holistic Small-Signal Modeling and Al-Assisted Region-Based Stability Analysis of
Autonomous AC and DC Microgrids [#1549]
Yuxi Men', Lizhi Ding', Yuhua Du', Xiaonan Lu', Dongbo Zhao?, Yue Cao®
"Temple University, United States; 2Argonne National Laboratory, United States;
3Oregon State University, United States

Transfer Learning for Identifying Impedance Estimation in Voltage Source Inverters [#0857]
Mengfan Zhang', Xiongfei Wang', Dongsheng Yang?, Zihao Cui', Mads Graesbgll Christensen'
'Aalborg University, Denmark; 2Eindhoven University of Technology, Netherlands

Stability-Oriented Resonant Parameter Design for CLLC-Type Resonant Dual
Active Bridge Converter with Swarm Intelligence [#0583]

Fanfan Lin', Xin Zhang?, Xinze Li'

'Nanyang Technological University, Singapore; Zhejiang University, China

AC Impedance Characterization of a PV Inverter with Grid-Forming Control [#1000]
Rebecca Rye, Rolando Burgos, Ye Tang, Qing Lin, Dushan Boroyevich
Virginia Polytechnic Institute and State University, United States

Data-Driven based Control Applied to DC Network Converters for

Voltage Bus Stabilization [#0298]
J. Loranca-Coutifio', C.V. Villarreal-Hernandez', O.F. Ruiz-Martinez?, J.C. Mayo-Maldonado',
J.E. Valdez-Resendiz', G. Escobar’, J.C. Rosas-Caro?, Daniel Guillen'
'"Tecnologico de Monterrey, Mexico; ?Universidad Panamericana, Mexico

Analysis and Minimization of Neutral Point Current Deviation in Grid Tied 3-Level NPC
Converter under Various Grid Fault Conditions [#1344]

Jaehoon Choi, Yongsug Suh

Chonbuk National University, Korea

Small Signal Stability Analysis of Parallel Connected Grid-Tied Inverters with
Direct and Self Synchronisation of the Phase Locked Loop [#1485]
Peishuo Mu, Brendan McGrath, Donald Grahame Holmes, Carlos Teixeira
RMIT University, Australia

Accurate PWM Model of Multi-Updated L-filtered Voltage-Source Converters [#1260]
Yangwen Wang, Zheming Jin, Xiongfei Wang
Aalborg University, Denmark



Session 60: Multilevel Converier Control
Chair(s): Tiefu Zhao, Kyo-Beum Lee

Dead-Time Effect Compensation of a 5-Level ANPC WBG Inverter for
High Power Density Aviation Applications [#0764]
Dongwoo Han', Bokang Zhou', Fang Z. Peng', Suman Dwari?
'Florida state University, United States; Raytheon Technologies Research Center, United States

Dual-Loop High Speed Voltage Balancing Control for High Frequency Four-Level
GaN Totem-Pole PFC with Small Flying Capacitors [#1056]

Qingxuan Ma, Qingyun Huang, Alex Q. Huang

The University of Texas at Austin, United States

WBG Fractional Power Processing: A New Si-SiC Hybrid Voltage Source Inverter Design [#1229]
Aritra Kundu, Risha Na, Asim Amir, Yuanfeng Zhou, lan P. Brown, Z. John Shen
lllinois Institute of Technology, United States

Hybrid Modulation Method for Nearest-Level-Control-Based MMC to Suppress DC Power
Fluctuation when Enabling Circulating Current Suppression [#1520]

Bin He, Ke Ma, Xikai Xin, Weiyao Wang

Shanghai Jiao Tong University, China

Improvement of the Commandability Zones of a Modular DC-DC Converter based on a
Three-Level Boost Converter [#1416]
Mohammad Afkar', Roghayeh Gavagsaz-Ghoachani', Matheepot Phattanasak?,
Jean-Philippe Martin®, Serge Pierfederici®
'Shahid Beheshti University, Iran; ?King Mongkut's University of Technology North Bangkok, Thailand;
3Université de Lorraine, France

Indirect Model Predictive Control for a Grid-Tied Three-Level Neutral Point
Clamped Converter with an LCL Filter [#0863]

Mattia Rossi', Petros Karamanakos?, Francesco Castelli-Dezza'

'Politecnico di Milano, Italy; “Tampere University, Finland

New Modulation Technique for Five-Level Interleaved T-Type Inverters for
Switching Loss Reduction [#0014]

Dereje Woldegiorgis, Yuqi Wei, Haider Mhiesan, Alan Mantooth

University of Arkansas, United States

Multilevel Converter for Variable Speed Medium-Voltage Switched
Reluctance Motor Drives [#1037]
Ahmed Shehada’, R. Krishnan?, Abdul R. Beig'
'Khalifa University, United Arab Emirates; ?Virginia Polytechnic Institute and State University, United States

Session 61: Digital Control Implementation and Testing
Chair(s): Issa Batarseh, Daniel Costinett

A Digital Single Period Control Method for Single-Inductor Dual-Output
DC-DC Buck Converter [#0203]

Daying Sun, Chao Huang, Chong Wang, Cong Xu, Wenhua Gu

Nanjing University of Science and Technology, China



Control Strategies for a Unified Power Quality Conditioner with Hybrid Energy
Storage in a Low-Voltage Distribution Network [#0988]

Jose M. Piedra', Pablo Garcia?, Ramy Georgious?, Miguel Crespo®

'Gesinne S.L., Spain; 2University of Oviedo, Spain; *Cegasa Energia, S.L.U., Spain

Robust Control based on Flatness Properties for a DC-DC Switching Power Converter [#1199]
Roghayeh Gavagsaz-Ghoachani', Matheepot Phattanasak?, Jean-Philippe Martin®, Serge Pierfederici?
'Shahid Beheshti University, Iran; ?King Mongkut's University of Technology North Bangkok, Thailand;
3Université de Lorraine, France

Reduction of Capacitance in Four-Switch Quasi-Switched Boost Inverter using
Low-Frequency Ripple Damping Scheme [#0946]

Pramit Nandi, Ravindranath Adda

Indian Institute of Technology Guwahati, India

Overall Interleaved Boost Converter Multiple-Objective Optimization Design
based on NSGA2 Algorithm [#0811]

Guanliang Liu, Weiyang Zhou, Qunfang Wu, Mengqi Wang

University of Michigan-Dearborn, United States

Design Issues for Real-Time PMSM Power-Hardware-in-the-Loop: Analysis at
Switching Frequency [#1480]

L. Bigarelli', M. di Benedetto', A. Lidozzi', F. Crescimbini', P.J. Grbovi¢?

'Roma Tre University, Italy; ?University of Innsbruck, Austria

Design Issues for a Real-Time PMSM Power-Hardware-in-the-Loop: Analysis at
Fundamental Frequency [#1483]

L. Bigarelli', M. di Benedetto', A. Lidozzi', L. Solero', P.J. Grbovi¢?
'Roma Tre University, Italy; ?University of Innsbruck, Austria

Accurate Small-Signal Discrete-Time Model of Dual Active Bridge using Saltation Matrices [#1181]
Rahul Mallik, Andrew M. Pace, Samuel A. Burden, Brian Johnson
University of Washington, United States

Session 62: Electric Drivetrains
Chair(s): Prerit Pramod, Taehyung Kim

Optimum PWM Switching Mode Selection of Dual Inverter-Fed Open Winding
IPMSM Drive System for High-Power Premium Class EV [#0624]
Hiroaki Matsumori', Yuki Makimura', Soshi Morishita', Yuto Maeda', Takashi Kosaka',
Nobuyuki Matsui', Naoto Saito?, Yoshinobu lto?, Subrata Saha?
'Nagoya Institute of Technology, Japan; ?Aisin-AW Co., Ltd., Japan

Discrete-Time Torque Control of High-Speed SPM Machine for Aircraft Electric Propulsion [#1433]
Haoo Zeng, James Swanke, Dheeraj Bobba, Bulent Sarlioglu, Thomas M. Jahns
University of Wisconsin-Madison, United States

An Improved Direct Torque Control with Battery Power Management of Open-End

Winding Induction Motor Drive for Electric Vehicles [#0937]
Utkal Ranjan Muduli'?, Abdul R. Beig?, Khaled Al Jaafari?, Jamal Y. Alsawalhi?, Ranjan Kumar Behera'
'Indian Institute of Technology Patna, India; *Khalifa University, United Arab Emirates



Comparison of IGBT and SiC Inverter Loss for 400V and 800V DC Bus
Electric Vehicle Drivetrains [#1452]
Alexander Allca-Pekarovic', Phillip J. Kollmeyer', Parisa Mahvelatishamsabadi',
Tissa Mirfakhrai?, Payam Naghshtabrizi?, Ali Emadi’
"McMaster University, Canada; Eaton Research Laboratories, United States

Control of Boost Converter Module for Open-End Winding Permanent
Magnet Motor Based, Dual Inverter Drive [#0076]

Ryan Brody, Brandon M. Grainger

University of Pittsburgh, United States

Half Bridge Sub-module Based Modular Multilevel Converter in 50Hz/50Hz Railway
Continuous Co-phase Power Supply Application [#1282]
Ziming Li', Xiaogian Li', Yingdong Wei', Chao Lu', Zhuoxuan Shen',
Mingrui Li', Yunzhi Lin?, Zenggqin Li®
'"Tsinghua University, Dept. of Electrical Eng., China; ?China Railway Electrification
Engineering Group, China; *China Railway Electric Industry Co., Ltd, China

A Turboelectric Distributed Propulsion based on Brushless Doubly-Fed Machines [#1270]
Peng Peng', Julia Zhang', Adam Brugmann?, Lloyd Ut?, Xiaodan Wang', Boxue Hu',
Eric Kline?, Longya Xu', Jin Wang'
'"The Ohio State University, United States; “Safran Group, United States

Modeling of Negative Resistance Converter Traction Power System [#0305]
Zhan Shang, Xiaofeng Yang, Jingda Gu, Trillion Q. Zheng
Beijing Jiaotong University, China

On-Line Detection of Dc Arc Faults using Hurst Exponents for Hybrid-Electric Vehicles [#0976]
Benjamin Shaffer!, Yousef Abdullah', Jin Wang', Babak Arfaei?, Matt Volpone?
'Ohio State University, United States; ?Ford Motor Co., United States

Disturbance Rejection Ability Enhancement using a Repetitive Observer in

Phase-Locked Loop for More Electric Aircraft [#0493]
Mi Tang', Stefano Bifaretti?, Sabino Pipolo', Andrea Formentini', Shafiqg Odhano?, Pericle Zanchetta'*
'"University of Nottingham, United Kingdom; ?University of Rome Tor Vergata, ltaly;
3University of Newcastle, United Kingdom; “University of Pavia, Italy

Machine Learning Enabled Fast Multi-Objective Optimization for

Electrified Aviation Power System Design [#0819]
Derek Jackson', Syrine Belakaria?, Yue Cao', Janardhan Rao Doppa?, Xiaonan Lu?
'Oregon State University, United States; *Washington State University, United States;
3Temple University, United States

Recoverability of Shipboard MVdc Architectures [#1115]
Jacob Gudex, Mark Vygoder, Rounak Siddaiah, Robert M. Cuzner
University of Wisconsin-Milwaukee, United States




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /1stGrade
    /5thGrader
    /5thGraderBold
    /5thGraderBoldItalic
    /5thGraderItalic
    /A770Roman
    /Aachen-Bold
    /AachenBT-Bold
    /AachenBT-Roman
    /AbadiMT-Condensed
    /AbadiMT-CondensedExtraBold
    /AbadiMT-CondensedLight
    /AbcKids
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AccentSwissCheese
    /ACharmingFont
    /AdelonLight
    /AdLibBT-Regular
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMingStd-Light-Acro
    /AdobeMyungjoStd-Medium
    /AdobeMyungjoStd-Medium-Acro
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeSongStd-Light-Acro
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /Advantage-Book
    /Advantage-BookOblique
    /Advantage-Demi
    /Advantage-DemiOblique
    /AGaramondAlt-Italic
    /AGaramondAlt-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramondExp-Bold
    /AGaramondExp-BoldItalic
    /AGaramondExp-Italic
    /AGaramondExp-Regular
    /AGaramondExp-Semibold
    /AGaramondExp-SemiboldItalic
    /AGaramond-Italic
    /AGaramondPro-Bold
    /AGaramondPro-BoldItalic
    /AGaramondPro-Italic
    /AGaramondPro-Regular
    /AGaramondPro-Semibold
    /AGaramondPro-SemiboldItalic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGaramond-Titling
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Agnes
    /AGOldFace-BoldOutline
    /AGOldFace-Outline
    /AharoniBold
    /AIDancingEgypt
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldCn
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Cn
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightCn
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdCn
    /AkzidenzGroteskBE-MdCnIt
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AkzidenzGroteskBE-XBd
    /AkzidenzGroteskBE-XBdCn
    /AkzidenzGroteskBE-XBdCnIt
    /Aladdin
    /AladdinExpanded
    /AladdinExpandedItalic
    /AladdinItalic
    /Alba
    /AlbaMatter
    /AlbaSuper
    /AlbertusExtraBold
    /Albertus-ExtraBold
    /AlbertusMedium
    /Albertus-Medium
    /AlbertusMedium-Italic
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /AldusRoman
    /AlefbetNormal
    /Alefbet-Normal
    /AlexeiCopperplate
    /Algerian
    /AlgerianBasD
    /AlgerianD
    /AllegroBT-Regular
    /Allise
    /Allstar
    /AlmanacMT
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmazonRegularSWFTE
    /Ambient
    /AmeliaBT-Regular
    /Americana
    /Americana-Bold
    /AmericanaBT-Bold
    /AmericanaBT-ExtraBold
    /AmericanaBT-ExtraBoldCondensed
    /AmericanaBT-Italic
    /AmericanaBT-Roman
    /Americana-ExtraBold
    /Americana-Italic
    /AmericanGaramondBT-Bold
    /AmericanGaramondBT-BoldItalic
    /AmericanGaramondBT-Italic
    /AmericanGaramondBT-Roman
    /AmericanTextBT-Regular
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-Cond
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-Medium
    /AmericanUncD
    /AmerigoBT-BoldA
    /AmerigoBT-BoldItalicA
    /AmerigoBT-ItalicA
    /AmerigoBT-MediumA
    /AmerigoBT-MediumItalicA
    /AmerigoBT-RomanA
    /AmerTypewriterITCbyBT-Bold
    /AmerTypewriterITCbyBT-Medium
    /Amphion
    /AmphionBold
    /AmphionExtrabold
    /AmphionItalic
    /AndaleMonoIPA
    /Andy-Bold
    /Angelica
    /Angelina
    /AngelLust
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /AnimalTracks
    /Anna
    /AntiqueOliT-Ligh
    /AntiqueOliT-Medi
    /AntiqueOlive
    /ApolloMT
    /ApolloMT-Expert
    /ApolloMT-Italic
    /ApolloMT-ItalicExpert
    /ApolloMT-ItalicOsF
    /ApolloMT-SC
    /ApolloMT-SemiBold
    /ApolloMT-SemiBoldExpert
    /ApolloMT-SemiBoldOsF
    /ArabBruD
    /Archie
    /Architect
    /Architect-
    /Architect-Bold
    /Architect-BoldItalic
    /Architect-Italic
    /Architecture-Normal
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /ArialMonospaced
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialNarrowSpecialG1
    /ArialNarrowSpecialG1-Bold
    /ArialNarrowSpecialG1-Italic
    /ArialNarrowSpecialG2
    /ArialNarrowSpecialG2-Bold
    /ArialNarrowSpecialG2-Italic
    /ArialRoundedMTBold
    /ArialSpecialG1
    /ArialSpecialG1-Bold
    /ArialSpecialG1-BoldItalic
    /ArialSpecialG1-Italic
    /ArialSpecialG2
    /ArialSpecialG2-Bold
    /ArialSpecialG2-BoldItalic
    /ArialSpecialG2-Italic
    /ArialUnicodeMS
    /Arizona
    /ArnoldBoeD
    /ArribaArribaLetPlain
    /ArribaArribaPlain
    /ArrowBlack
    /ArrowBold
    /ArrowExtraBold
    /ArrowLight
    /ArrowMedium
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /ArsisD-Regu
    /ArsisD-ReguItal
    /ArtBrush
    /Artisan-
    /Ashley
    /ATDelphianOpen
    /AteUp
    /AtlanticInline
    /AtlanticInline-Normal
    /AtomicSansICG
    /AtomicSerifICG
    /AugsburgInitials
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AvalonBold
    /AvalonBoldItalic
    /AvalonPlain
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-CondBold
    /AvantGarde-CondBook
    /AvantGarde-CondDemi
    /AvantGarde-CondMedium
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /Avenir-Black
    /Avenir-Book
    /Avenir-Light
    /Avenir-Medium
    /AVGarde-Bld
    /AVGarde-BldItlic
    /AVGarde-Itlic
    /AVGarde-Normal
    /B733Deco
    /BabyKruffy
    /BadCabbageICG
    /BadCabbageICG-Bold
    /BadCabbageICG-Primal
    /BadlocICG
    /BadlocICG-Bevel
    /BadlocICG-Compression
    /BaileySansITC-Bold
    /BaileySansITC-BoldItalic
    /BaileySansITC-Book
    /BaileySansITC-BookItalic
    /BakerSignet
    /BakerSignetBT-Roman
    /BalloonBT-Bold
    /BalloonBT-ExtraBold
    /BalloonBT-Light
    /bamboo
    /BanditRegular
    /BangleBold
    /BangleItalic
    /BangleNormal
    /BangLetPlain
    /BangPlain
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Barbatrick
    /BarbedWireSWFTE
    /Bard-Normal
    /BardPlain
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /Baskerville-Italic
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBoldItalic
    /BaskOldFace
    /Batang
    /BatangChe
    /BauderieScriptSSi
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoniBT-Black
    /BauerBodoniBT-BlackCondensed
    /BauerBodoniBT-BlackItalic
    /BauerBodoniBT-Bold
    /BauerBodoniBT-BoldCondensed
    /BauerBodoniBT-BoldItalic
    /BauerBodoniBT-Italic
    /BauerBodoniBT-Roman
    /BauerBodoniBT-Titling
    /BauerBodoni-Italic
    /BauerBodoni-Roman
    /Bauhaus93
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BAVGarde-Bld
    /BAVGarde-BldItlic
    /BAVGarde-Itlic
    /BAVGarde-Normal
    /BeachThinBold
    /BeachThinBoldItalic
    /BeachThinItalic
    /BeachThinNormal
    /BealeCharming
    /BeatMyGuest
    /Bedrock-Normal
    /BedrockPlain
    /Beehive-Normal
    /BeehivePSMT
    /Beesknees
    /BeeskneesITC
    /Beetlejuice
    /BeetlejuiceItalic
    /BeffleRegular
    /BellCentennialBT-Address
    /BellCentennialBT-BoldListing
    /BellCentennialBT-NameAndNumber
    /BellCentennialBT-SubCaption
    /Bellevue
    /BellGothic-Black
    /BellGothic-Bold
    /BellGothicBT-Black
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BelweBT-Bold
    /BelweBT-Light
    /BelweBT-Medium
    /BelweBT-RomanCondensed
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatFrisky
    /BenguiatGothic-Bold
    /BenguiatGothic-BoldOblique
    /BenguiatGothic-Book
    /BenguiatGothic-BookOblique
    /BenguiatGothic-Heavy
    /BenguiatGothic-HeavyOblique
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatGothic-Medium
    /BenguiatGothic-MediumOblique
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /BergellLetPlain
    /BergellPlain
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BermudaLP-Squiggle
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashion
    /BernhardFashionBT-Regular
    /BernhardModern
    /BernhardModern-Bold
    /BernhardModern-BoldItalic
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BertholdScript-Regular
    /BertramLetPlain
    /BertramPlain
    /BibleScrT
    /BickleyScriptPlain
    /BiffoMT
    /BillboardItalic
    /BillboardPlain
    /BillyBear'sCrayons-Regular
    /BinnerD
    /BinnerGothic
    /Birch
    /BirchStd
    /BitstreamVeraSans-Bold
    /BitstreamVeraSans-BoldOblique
    /BitstreamVeraSansMono-Bold
    /BitstreamVeraSansMono-BoldOb
    /BitstreamVeraSansMono-Oblique
    /BitstreamVeraSansMono-Roman
    /BitstreamVeraSans-Oblique
    /BitstreamVeraSans-Roman
    /BitstreamVeraSerif-Bold
    /BitstreamVeraSerif-Roman
    /BlackadderITC-Regular
    /Blackletter686BT-Regular
    /BlacklightD
    /Blackoak
    /BlackoakStd
    /BlippoBT-Black
    /Bloody
    /BlueprintRegularSWFTE
    /BocaRatonICG
    /BocaRatonICG-Solid
    /BodegaSansBlack
    /BodieMFFlag
    /BodoniBE-Italic
    /BodoniBE-Medium
    /BodoniBE-MediumItalic
    /BodoniBE-Regular
    /Bodoni-Bold
    /Bodoni-BoldCondensed
    /Bodoni-BoldItalic
    /Bodoni-Book
    /Bodoni-BookItalic
    /BodoniBT-Bold
    /BodoniBT-BoldCondensed
    /BodoniBT-BoldItalic
    /BodoniBT-Book
    /BodoniBT-BookItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bodoni-PosterItalic
    /BoinkLetPlain
    /BoinkPlain
    /BoltBoldITCbyBT-Regular
    /BonApetitMT
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Bold
    /Bookman-BoldItalic
    /Bookman-Demi
    /Bookman-DemiItalic
    /BookmanITCbyBT-Demi
    /BookmanITCbyBT-DemiItalic
    /BookmanITCbyBT-Light
    /BookmanITCbyBT-LightItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Bookman-Medium
    /Bookman-MediumItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /BradyBunch
    /Braggadocio
    /BremenBT-Black
    /BremenBT-Bold
    /BriquetPlain
    /Brisk-Normal
    /BriskPlain
    /BritannicBold
    /BroadbandICG
    /Broadway
    /BroadwayBT-Regular
    /BroadwayEngravedBT-Regular
    /Brochure-Normal
    /BrochurePlain
    /BrodyD
    /BronxLetPlain
    /BronxPlain
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BruceOldStyleBT-Italic
    /BruceOldStyleBT-Roman
    /Brush445BT-Regular
    /Brush738BT-RegularA
    /BrushScript
    /BrushScriptBT-Regular
    /BrushScriptMT
    /BrushScriptStd
    /BudmoJiggler
    /BudmoJigglerBold
    /BulmerBT-Italic
    /BulmerBT-Roman
    /Bumbazoid
    /Burlesque-
    /BurnstownDam
    /BusoramaITCbyBT-Medium
    /BusterD
    /BuxomD
    /CACPinafore
    /CaflischScript-Bold
    /CaflischScriptPro-Regular
    /CaflischScript-Regular
    /Caliban
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Calligraphic421BT-RomanB
    /Calligraphic810BT-Italic
    /Calligraphic810BT-Roman
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /CamelliaD
    /Cancun-Normal
    /CancunPlain
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candida-Bold
    /CandidaBT-Bold
    /CandidaBT-Italic
    /CandidaBT-Roman
    /Candida-Italic
    /Candida-Roman
    /CandyBitsBT-Regular
    /CandyCaneUnregistered
    /Capacitor
    /CaptainHowdy
    /CarletonNormal
    /Carleton-Normal
    /CarminaBT-Black
    /CarminaBT-BlackItalic
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /CarnegieRegularSWFTE
    /Carta
    /Cartoon-Bold
    /CasablancaAntiqueItalic
    /CasablancaAntique-Italic
    /CasablancaAntique-Normal
    /CasablancaAntiquePlain
    /CasablancaBold
    /CasablancaBoldItalic
    /CasablancaItalic
    /CasablancaPlain
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOldFaceBT-Heavy
    /CaslonOldFaceBT-Italic
    /CaslonOldFaceBT-Roman
    /CaslonOpenfaceBT-Regular
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /Casque
    /CasqueBold
    /CasqueBoldItalic
    /CasqueCondensed
    /CasqueCondensedBold
    /CasqueCondensedItalic
    /CasqueItalic
    /Castellar
    /CastellarMT
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /CataneoBT-Bold
    /CataneoBT-Light
    /CataneoBT-Regular
    /CataneoBT-RegularSwash
    /Cathedral-
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /CaxtonBT-Light
    /CaxtonBT-LightItalic
    /Celebrity-
    /Centaur
    /Centaur-Italic
    /Century
    /Century725BT-Black
    /Century725BT-Bold
    /Century725BT-BoldCondensed
    /Century725BT-Italic
    /Century725BT-Roman
    /Century725BT-RomanCondensed
    /Century731BT-BoldA
    /Century731BT-BoldItalicA
    /Century731BT-ItalicA
    /Century731BT-RomanA
    /Century751BT-ItalicB
    /Century751BT-RomanB
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldstyleBT-Bold
    /CenturyOldstyleBT-Italic
    /CenturyOldstyleBT-Roman
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Monospace
    /CenturySchoolbookBT-Roman
    /CenturySchoolbook-Italic
    /Century-Ultra
    /Century-UltraItalic
    /Cerebral-
    /Cezanne
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /Chachie
    /Chalk
    /Chalkboard
    /ChalkWide
    /Chancellor-
    /Chaparral-Display
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /CharlemagneStd-Bold
    /CharlesworthBold
    /Charlesworth-Bold
    /Charlesworth-Normal
    /CharlesworthPlain
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /ChartreuseParsonsSH
    /Cheltenham-Bold
    /Cheltenham-BoldItalic
    /Cheltenham-Book
    /Cheltenham-BookItalic
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondensed
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Cheltenham-Light
    /Cheltenham-LightItalic
    /CheltenhamThree
    /CheltenhamThreeBold
    /CheltenhamThreeBoldItalic
    /CheltenhamThreeItalic
    /Cheltenham-Ultra
    /Cheltenham-UltraItalic
    /Cheq
    /Chesterfield
    /ChesterfieldCondensed
    /Chicago
    /Chick
    /ChildishAlpha
    /Child's-Play
    /ChillerPlain
    /Chiller-Regular
    /ChinacatThin
    /ChiselD
    /Chubble
    /CircleD
    /City-Bold
    /City-BoldItalic
    /CityComD-Medi
    /CityD-Bold
    /CityD-Ligh
    /CityD-Medi
    /City-Light
    /City-LightItalic
    /City-Medium
    /City-MediumItalic
    /Civilian-
    /ClarendonBT-Black
    /ClarendonBT-Bold
    /ClarendonBT-BoldCondensed
    /ClarendonBT-Heavy
    /ClarendonBT-Light
    /ClarendonBT-Roman
    /ClarendonBT-RomanCondensed
    /ClarendonCondensedBold
    /Clarendon-Condensed-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /Clearface-Black
    /Clearface-BlackItalic
    /Clearface-Bold
    /Clearface-BoldItalic
    /ClearfaceGot-Bold
    /ClearfaceGothic
    /ClearfaceGothicBold
    /ClearfaceGothicLH-Black
    /ClearfaceGothicLH-Bold
    /ClearfaceGothicLH-Light
    /ClearfaceGothicLH-Medium
    /ClearfaceGothicLH-Roman
    /ClearfaceGot-Regu
    /Clearface-Heavy
    /Clearface-HeavyItalic
    /Clearface-Regular
    /Clearface-RegularItalic
    /Cleaxg-Bold
    /Cleaxg--DemiBold
    /Cleaxg-Light
    /Cleaxg-Medium
    /Cleaxgothic-ExtraBold
    /Cleaxg-Regular
    /Cleaxg-Xlight
    /CloisterBlackBT-Regular
    /CloisterOpenFaceBT-Regular
    /Cmb10
    /cmb10
    /Cmbsy10
    /cmbsy10
    /cmbsy5
    /Cmbsy6
    /cmbsy6
    /Cmbsy7
    /cmbsy7
    /Cmbsy8
    /cmbsy8
    /Cmbsy9
    /cmbsy9
    /Cmbx10
    /cmbx10
    /Cmbx12
    /cmbx12
    /Cmbx5
    /cmbx5
    /Cmbx6
    /cmbx6
    /Cmbx7
    /cmbx7
    /Cmbx8
    /cmbx8
    /Cmbx9
    /cmbx9
    /Cmbxsl10
    /cmbxsl10
    /Cmbxti10
    /cmbxti10
    /Cmcsc10
    /cmcsc10
    /Cmcsc8
    /cmcsc8
    /Cmcsc9
    /cmcsc9
    /Cmdunh10
    /cmdunh10
    /Cmex10
    /cmex10
    /Cmex7
    /cmex7
    /Cmex8
    /cmex8
    /Cmex9
    /cmex9
    /Cmff10
    /cmff10
    /Cmfi10
    /cmfi10
    /Cmfib8
    /cmfib8
    /Cminch
    /cminch
    /Cmitt10
    /cmitt10
    /Cmmi10
    /cmmi10
    /Cmmi12
    /cmmi12
    /Cmmi5
    /cmmi5
    /Cmmi6
    /cmmi6
    /Cmmi7
    /cmmi7
    /Cmmi8
    /cmmi8
    /Cmmi9
    /cmmi9
    /Cmmib10
    /cmmib10
    /cmmib5
    /Cmmib6
    /cmmib6
    /Cmmib7
    /cmmib7
    /Cmmib8
    /cmmib8
    /Cmmib9
    /cmmib9
    /Cmr10
    /cmr10
    /Cmr12
    /cmr12
    /Cmr17
    /cmr17
    /Cmr5
    /cmr5
    /Cmr6
    /cmr6
    /Cmr7
    /cmr7
    /Cmr8
    /cmr8
    /Cmr9
    /cmr9
    /Cmsl10
    /cmsl10
    /Cmsl12
    /cmsl12
    /Cmsl8
    /cmsl8
    /Cmsl9
    /cmsl9
    /Cmsltt10
    /cmsltt10
    /Cmss10
    /cmss10
    /Cmss12
    /cmss12
    /Cmss17
    /cmss17
    /Cmss8
    /cmss8
    /Cmss9
    /cmss9
    /Cmssbx10
    /cmssbx10
    /Cmssdc10
    /cmssdc10
    /Cmssi10
    /cmssi10
    /Cmssi12
    /cmssi12
    /Cmssi17
    /cmssi17
    /Cmssi8
    /cmssi8
    /Cmssi9
    /cmssi9
    /Cmssq8
    /cmssq8
    /Cmssqi8
    /cmssqi8
    /Cmsy10
    /cmsy10
    /Cmsy5
    /cmsy5
    /Cmsy6
    /cmsy6
    /Cmsy7
    /cmsy7
    /Cmsy8
    /cmsy8
    /Cmsy9
    /cmsy9
    /Cmtcsc10
    /cmtcsc10
    /Cmtex10
    /cmtex10
    /Cmtex8
    /cmtex8
    /Cmtex9
    /cmtex9
    /Cmti10
    /cmti10
    /Cmti12
    /cmti12
    /Cmti7
    /cmti7
    /Cmti8
    /cmti8
    /Cmti9
    /cmti9
    /Cmtt10
    /cmtt10
    /Cmtt12
    /cmtt12
    /Cmtt8
    /cmtt8
    /Cmtt9
    /cmtt9
    /Cmu10
    /cmu10
    /Cmvtt10
    /cmvtt10
    /CocktailBubbly
    /Collegiate-Normal
    /ColonnaMT
    /ColorFont
    /Colossalis-Bold
    /Columbia-Bold
    /Columbia-DemiBold
    /Columbia-ExtraBold
    /Columbia-Light
    /Columbia-Medium
    /Columbia-Regular
    /Columbia-Xlight
    /Comet
    /ComicSansMS
    /ComicSansMS-Bold
    /ComixHeavy
    /ComixHeavyItalic
    /ComixHighlight
    /ComixHighlightItalic
    /ComixItalic
    /ComixRegular
    /CommercialScriptBT-Regular
    /CommonBullets
    /CompactaBT-Black
    /CompactaBT-Bold
    /CompactaBT-BoldItalic
    /CompactaBT-Italic
    /CompactaBT-Light
    /CompactaBT-Roman
    /Computer
    /Confetti
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBlackStd
    /CooperBlackStd-Italic
    /CooperBT-Black
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-BlackItalicHeadline
    /CooperBT-BlackOutline
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopperplateGothicLight
    /CopperplateGothic-Light
    /Copperplate-GothicThirty-OneABAItalic
    /Copperplate-ThirtyBC
    /Copperplate-ThirtyOneAB
    /Copperplate-ThirtyOneBC
    /Copperplate-ThirtyThreeBC
    /Copperplate-TwentyNineAB
    /Copperplate-TwentyNineBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CoronetItalic
    /CorvinusSkyline
    /Cosmic-Normal
    /CosmicPlain
    /CosmicTwo-Normal
    /CosmicTwoPlain
    /Cottage-Normal
    /CottagePlain
    /CountdownD
    /CountrysideNormal
    /Courier
    /Courier10PitchBT-Bold
    /Courier10PitchBT-BoldItalic
    /Courier10PitchBT-Italic
    /Courier10PitchBT-Roman
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /Cow-Spots
    /Cow-SpotsItalic
    /CrackMan
    /CrazyCreaturesBold
    /CrazyCreaturesBold-Italic
    /CrazyCreaturesItalic
    /CrazyCreaturesNormal
    /Crillee
    /CrilleeBT-Italic
    /Critter
    /CroissantD
    /Croobie
    /CurlzMT
    /Cushing-Bold
    /Cushing-BoldItalic
    /Cushing-Book
    /Cushing-BookItalic
    /Cushing-Heavy
    /Cushing-HeavyItalic
    /CushingITCbyBT-Heavy
    /CushingITCbyBT-HeavyItalic
    /Cushing-Medium
    /Cushing-MediumItalic
    /CutiesHand
    /Cutout
    /CzarBold
    /Czar-Bold
    /CzarBoldItalic
    /Czar-BoldItalic
    /CzarItalic
    /Czar-Italic
    /CzarNormal
    /Czar-Normal
    /DalmationByZane
    /DancinPlain
    /Dauphin-Normal
    /DauphinPlain
    /DavidaBoldBT-Regular
    /David-Bold
    /David-Reg
    /DavidTransparent
    /DearTeacher-Normal
    /Decorated035BT-Regular
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Desdemona
    /DeVinneBT-Italic
    /DeVinneBT-ItalicText
    /DeVinneBT-Roman
    /DeVinneBT-Text
    /DexGothicD
    /DextorD
    /DextorOutD
    /DFCalligraphicOrnaments
    /DFCalligraphicOrnamentsLET
    /DFDiversions
    /DFDiversionsLET
    /DFDiversities
    /DFDiversitiesLET
    /DiaconiaOldStyle
    /DiaconiaOldStyleBlack
    /DiaconiaOldStyleHeavy
    /DiaconiaOldStyleHeavyItalic
    /DiaconiaOldStyleItalic
    /DiaconiaOldStyleSmallCaps
    /Digiface
    /DigitalICG
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DinosaurJrPlane
    /DirectionsMT
    /DirectoryExpress
    /DiscMakersFont1105
    /Diskus
    /DiskusD-Medi
    /DisneyPrint
    /DisneySimple
    /DomBoldBT-Regular
    /DomCasual
    /DomCasualBT-Regular
    /DomDiagonalBT-Bold
    /DomDiagonalBT-Regular
    /Donald
    /DonCasualRegularSWFTE
    /DorchesterScriptMT
    /Dotum
    /DotumChe
    /DriftType
    /DucDeBerry
    /Dupree
    /DupreeLight
    /Dustine
    /DustineItalic
    /DustineSolid
    /DustineSolidItalic
    /Dutch766BT-BoldA
    /Dutch766BT-ItalicA
    /Dutch766BT-RomanA
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-ExtraBoldItalic
    /Dutch801BT-Italic
    /Dutch801BT-ItalicHeadline
    /Dutch801BT-Roman
    /Dutch801BT-RomanHeadline
    /Dutch801BT-SemiBold
    /Dutch801BT-SemiBoldItalic
    /Dutch809BT-BoldC
    /Dutch809BT-ItalicC
    /Dutch809BT-RomanC
    /Dutch811BT-BoldD
    /Dutch811BT-BoldItalicD
    /Dutch811BT-ItalicD
    /Dutch811BT-RomanD
    /Dutch823BT-BoldB
    /Dutch823BT-BoldItalicB
    /Dutch823BT-ItalicB
    /Dutch823BT-RomanB
    /E780Blackletter
    /E780BlackletterBold
    /EastBlocICG-Closed
    /EastBlocICG-ClosedAlt
    /EastBlocICG-Open
    /EastBlocICG-OpenAlt
    /EccentricStd
    /EckmannD
    /Edda
    /Editor-
    /Editor-Bold
    /Editor-BoldOblique
    /Editor-Oblique
    /EdwardianScriptITC
    /Egyptian505BT-Bold
    /Egyptian505BT-Light
    /Egyptian505BT-Medium
    /Egyptian505BT-Roman
    /Egyptian710BT-RegularA
    /Eklektic-Normal
    /EklekticPlain
    /Elegance-
    /ElegantGaramondBT-Bold
    /ElegantGaramondBT-Italic
    /ElegantGaramondBT-Roman
    /Elephant-Italic
    /Elephant-Regular
    /Elmore
    /EmbassyBT-Regular
    /Emboss
    /Emboss-Normal
    /EmpireBT-Regular
    /EmpireRoman
    /EnglischeSchT-Bold
    /EnglischeSchT-DemiBold
    /EnglischeSchT-Regu
    /English111AdagioBT-Regular
    /English111PrestoBT-Regular
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasContour
    /ErasITC-Bold
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErgoeBold
    /ErgoeBoldItalic
    /ErgoeItalic
    /ErgoeMediumItalic
    /ErieBlackBold
    /ErieBlackPlain
    /ErieBold
    /EriePlain
    /EspecialKay
    /Esprit-Black
    /Esprit-BlackItalic
    /Esprit-Bold
    /Esprit-BoldItalic
    /Esprit-Book
    /Esprit-BookItalic
    /Esprit-Medium
    /Esprit-MediumItalic
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /Euex10
    /euex10
    /Euex7
    /euex7
    /Euex8
    /euex8
    /Euex9
    /euex9
    /Eufb10
    /eufb10
    /Eufb5
    /eufb5
    /Eufb6
    /eufb6
    /Eufb7
    /eufb7
    /Eufb8
    /eufb8
    /Eufb9
    /eufb9
    /Eufm10
    /eufm10
    /Eufm5
    /eufm5
    /Eufm6
    /eufm6
    /Eufm7
    /eufm7
    /Eufm8
    /eufm8
    /Eufm9
    /eufm9
    /EuphemiaUCAS-Bold
    /EuphemiaUCAS-Italic
    /Eurb10
    /eurb10
    /Eurb5
    /eurb5
    /Eurb6
    /eurb6
    /Eurb7
    /eurb7
    /Eurb8
    /eurb8
    /Eurb9
    /eurb9
    /Eurm10
    /eurm10
    /Eurm5
    /eurm5
    /Eurm6
    /eurm6
    /Eurm7
    /eurm7
    /Eurm8
    /eurm8
    /Eurm9
    /eurm9
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSig
    /Eurostile
    /EurostileBold
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /Eurostile-Oblique
    /EurostileRegular
    /Eusb10
    /eusb10
    /Eusb5
    /eusb5
    /Eusb6
    /eusb6
    /Eusb7
    /eusb7
    /Eusb8
    /eusb8
    /Eusb9
    /eusb9
    /Eusm10
    /eusm10
    /Eusm5
    /eusm5
    /Eusm6
    /eusm6
    /Eusm7
    /eusm7
    /Eusm8
    /eusm8
    /Eusm9
    /eusm9
    /EwieD
    /Exotic350BT-Bold
    /Exotic350BT-DemiBold
    /Exotic350BT-Light
    /Exotica-
    /Exotica-Bold
    /ExpertEliteNormal
    /Expo-Normal
    /ExPonto-Regular
    /ExpoPlain
    /F821Deco
    /Fadgod
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FanciHandRegular
    /Fantasy-
    /Fantasy-Heavy
    /Fantasy-HeavyItalic
    /Fantasy-Italic
    /Fat
    /Feetish
    /FelixTitlingMT
    /FeltMarkItalic
    /FeltRegular
    /Fences
    /FencesPlain
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FetteFraD
    /Financial-
    /Financial-Bold
    /Financial-BoldOblique
    /Financial-Oblique
    /FineHandPlain
    /FinelineMacro
    /FinelineMicro
    /Firenze
    /FirstGrader
    /FirstGrader-Italic
    /FixedMiriamTransparent
    /Flakes
    /FlamencoD
    /FlamencoInlD
    /Flange
    /FlangeBold
    /FlangeBoldItalic
    /FlangeItalic
    /Flareserif821BT-Bold
    /Flareserif821BT-Light
    /Flareserif821BT-Roman
    /FlashD-Bold
    /FlashD-Ligh
    /FlemishScriptBT-Regular
    /Flexure
    /Flora-Bold
    /Flora-Medium
    /Florentine
    /Florentine-Bold
    /FlowerchildPlain
    /FolioBT-Bold
    /FolioBT-BoldCondensed
    /FolioBT-Book
    /FolioBT-ExtraBold
    /FolioBT-Light
    /FolioBT-LightItalic
    /FolioBT-Medium
    /FolliesLetPlain
    /FolliesPlain
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /Formal436BT-Regular
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-BoldItalic
    /Formata-Italic
    /Formata-Light
    /Formata-LightItalic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /Formula-Bold
    /Formula-DemiBold
    /Formula-ExtraBold
    /Formula-Light
    /Formula-Medium
    /Formula-Regular
    /Formula-Xlight
    /ForteMT
    /FrakturBT-Regular
    /FranceBold
    /FrancePlain
    /FrankfurterHigD
    /FranklinBold
    /FranklinBoldItalic
    /FranklinBook
    /FranklinBookItalic
    /FranklinContour
    /FranklinDemiOut
    /FranklinGothic-Book
    /FranklinGothic-BookCmpr
    /FranklinGothic-BookItalic
    /FranklinGothic-BookXCmpr
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiCmpr
    /FranklinGothic-DemiCnd
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-ExtraCond
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-MedCnd
    /FranklinGothic-MedCndItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FranklinGothic-Roman
    /FranklinHeavy
    /FranklinHeavyItalic
    /FranklinOutShadow
    /FrankRuehl
    /Free3of9
    /Free3of9Extended
    /Freeform710BT-Regular
    /Freeform721BT-Black
    /Freeform721BT-BlackItalic
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /Freehand-
    /Freehand471BT-Regular
    /Freehand521BT-RegularC
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScrD
    /FreestyleScript
    /FreestyleScriptITC-Bold
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Freshbot
    /FritzBold
    /FritzRegular
    /FrizQuadrata
    /FrizQuadrata-Bold
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frosty
    /FrugalSans-Bold-DTC
    /FrugalSans-BoldItalic-DTC
    /FrugalSans-Light-DTC
    /FrugalSans-LightItalic-DTC
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /FrysBaskervilleBT-Roman
    /FunctionLHHeavy
    /FunctionLHHeavyOblique
    /FunctionLHLight
    /FunctionLHLightOblique
    /Funstuff
    /FunstuffBold
    /FunstuffBoldItalic
    /Funstuff-Italic
    /FunstuffXitalic
    /FunstuffXitalicBold
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-Condensed
    /Futura-CondensedBold
    /Futura-CondensedBoldOblique
    /Futura-CondensedExtraBold
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-CondensedMedium
    /Futura-CondensedOblique
    /Futura-CondExtraBoldObl
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /FuturaLtCnBTItalic
    /FuturaLtCnBT-Italic
    /FuturaMdCnBTItalic
    /FuturaMdCnBT-Italic
    /Futura-Medium
    /Futura-Medium-DTC
    /Futura-MediumItalic
    /Futura-MediumOblique-DTC
    /Futura-Oblique
    /G820Deco
    /Galahad-Alternate
    /Galahad-OsF
    /Galahad-Regular
    /GalaxyBT-Regular
    /GallanteOutline
    /Galleria-Normal
    /GalleriaPlain
    /Gallery-
    /Gallery-Bold
    /Gallery-BoldItalic
    /Gallery-Italic
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /GandoBT-Regular
    /Garamond
    /Garamond-Antiqua
    /GaramondBold
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /GaramondBoldItalic
    /Garamond-BoldItalic
    /GaramondBook
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /GaramondBookItalic
    /Garamond-BookItalic
    /GaramondCondBold
    /GaramondCondBoldItalic
    /GaramondCondBook
    /GaramondCondBookItalic
    /GaramondCondLight
    /GaramondCondLightItalic
    /Garamond-Halbfett
    /Garamond-Italic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /GaramondLight
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /GaramondLightItalic
    /Garamond-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondNo4CyrTCY-Medi
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /Gautami
    /Geeker
    /GeekerBlack
    /GeekerBold
    /Generic
    /Geneva-
    /GenevaBlck-
    /GenevaBlck-Oblique
    /Geneva-Bold
    /Geneva-BoldOblique
    /GenevaCmpr-
    /GenevaCndn-
    /GenevaLght-
    /GenevaLght-Oblique
    /GenevaNrw-
    /GenevaNrw-Bold
    /GenevaNrw-BoldOblique
    /GenevaNrw-Oblique
    /Geneva-Oblique
    /GeographicSymbolsNormal
    /GeographicSymbols-Normal
    /Geometric212BT-Book
    /Geometric212BT-BookCondensed
    /Geometric212BT-Heavy
    /Geometric212BT-HeavyCondensed
    /Geometric231BT-BoldC
    /Geometric231BT-HeavyC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /Geometric415BT-BlackA
    /Geometric415BT-BlackItalicA
    /Geometric415BT-LiteA
    /Geometric415BT-LiteItalicA
    /Geometric415BT-MediumA
    /Geometric415BT-MediumItalicA
    /Geometric706BT-BlackB
    /Geometric706BT-BlackCondensedB
    /Geometric706BT-BoldCondensedB
    /Geometric706BT-MediumB
    /Geometric885BT-RegularD
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeometricSlab703BT-XtraBoldCond
    /GeometricSlab703BT-XtraBoldItal
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Giddyup
    /GiddyupStd
    /Giddyup-Thangs
    /Gigi-Regular
    /GildeSorts
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-ExtraBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Giovanni-Black
    /Giovanni-BlackItalic
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /GirlsareWeird
    /GlacierItalic
    /Glacier-Italic
    /Glacier-Normal
    /GlacierPlain
    /GlaserSteD
    /Glimstick
    /GlooGun
    /GloucesterMT-ExtraCondensed
    /GoldMine-Normal
    /GoldMinePlain
    /GoodDogBones
    /GoodDogCool
    /GoodDogPlain
    /GoodTimes
    /GorillaITCbyBT-Regular
    /Gothic720BT-BoldB
    /Gothic720BT-BoldItalicB
    /Gothic720BT-ItalicB
    /Gothic720BT-LightB
    /Gothic720BT-LightItalicB
    /Gothic720BT-RomanB
    /Gothic725BT-BlackA
    /Gothic725BT-BoldA
    /Gothic821CondensedBT-Regular
    /GothicNo13BT-Regular
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /GoudyCatDCD-Regu
    /GoudyCatSCT-Regu
    /GoudyCatT-Regu
    /GoudyCatT-ReguItal
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /Goudy-Heavyface
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-HeavyfaceItalic
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyOldStyT-ExtrBold
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudyStout
    /GoudyTextMT
    /GoudyTextMT-LombardicCapitals
    /Gourmand-
    /Gourmand-Bold
    /Gourmand-BoldItalic
    /Gourmand-Italic
    /Gradl
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GraphiteLightATT
    /Graverplate
    /GraverplateBold
    /GraverplateExtrabold
    /GraverplateNarrow
    /GraverplateNarrow-Bold
    /GraverplateNarrowXbold
    /Greco-Bold
    /Grenoble-ExtraBold
    /Grenoble-Heavy
    /Grenoble-Light
    /Grenoble-Medium
    /Grenoble-Xlight
    /Greyhound
    /GreyhoundBold
    /GreyhoundBoldItalic
    /GreyhoundItalic
    /GreymantleMVB
    /Griffon-Normal
    /GriffonPSMT
    /GriffonShadow-Normal
    /GriffonShadowPlain
    /GrizzlyITCbyBT-Regular
    /Grnoble-Bold
    /GrouchITCbyBT-Regular
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Gypsy-
    /Haettenschweiler
    /HalloweenMatch
    /HandelGotD-Bold
    /HandelGotD-Ligh
    /HandelGothicBT-Regular
    /Handwriting
    /Handwriting-Dakota
    /HanzelBold
    /HanzelBoldItalic
    /HanzelCondensedBold
    /HanzelCondensedBoldItalic
    /HanzelCondensedItalic
    /HanzelExtendedBold
    /HanzelExtendedBoldItalic
    /HanzelExtendedItalic
    /HanzelItalic
    /HarlowD
    /HarlowSolid
    /Harpoon-Normal
    /HarpoonPlain
    /Harrington
    /Harrogate
    /HarveyBalls
    /HazelLetPlain
    /HazelPlain
    /Heavenetica5OblSH
    /Heavenetica5SH
    /Heavenetica7BoldOblSH
    /Heavenetica7BoldSH
    /HeaveneticaCond5OblSH
    /HeaveneticaCond5SH
    /HeaveneticaExtd4LtSH
    /HeaveneticaExtd6MedOblSH
    /HeaveneticaExtd6MedSH
    /HeavyHand
    /HehenHebT-Bold
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /HelveticaCyrA-Bold
    /HelveticaCyrA-BoldInclined
    /HelveticaCyrA-Inclined
    /HelveticaCyrA-Upright
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaGreek-BdInclined
    /HelveticaGreek-Bold
    /HelveticaGreek-Inclined
    /HelveticaGreekP-Bold
    /HelveticaGreekP-BoldInclined
    /HelveticaGreekP-Inclined
    /HelveticaGreekP-Upright
    /HelveticaGreek-Upright
    /HelveticaInseratCyrA-Upright
    /HelveticaInserat-Roman
    /Helvetica-Light
    /Helvetica-LightOblique
    /HelveticaLTStd-Roman
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldItalic
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Italic
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-BoldOutline
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeueEastA-Bold
    /HelveticaNeueEastA-BoldObl
    /HelveticaNeueEastA-Roman
    /HelveticaNeueEastA-RomanObl
    /HelveticaNeueEastA-Thin
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinExt
    /HelveticaNeue-ThinExtObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /HelveticaRounded-Black
    /HelveticaRounded-BlackObl
    /HelveticaRounded-Bold
    /HelveticaRounded-BoldCond
    /HelveticaRounded-BoldCondObl
    /HelveticaRounded-BoldObl
    /Helvetica-UltraCompressed
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HippieDisplay
    /Hippo-
    /Hiroshige-Black
    /Hiroshige-BlackItalic
    /Hiroshige-Bold
    /Hiroshige-BoldItalic
    /Hiroshige-Book
    /Hiroshige-BookItalic
    /Hiroshige-Medium
    /Hiroshige-MediumItalic
    /HoboBT-Regular
    /HoboStd
    /HogBold-HMK
    /HogBook-HMK
    /HolidaysMT
    /HollyweirdPlain
    /Honda
    /Hooteroll
    /HooterollLight
    /HoratioD-Bold
    /HoratioD-Ligh
    /HoratioD-Medi
    /HorizonBT-Regular
    /HorndonD
    /Horsha-Bold
    /Horsha-DemiBold
    /Horsha-Light
    /Horsha-Medium
    /Horsham-Heavy
    /Horsham-Xlight
    /Horsha-Regular
    /HumanaSansITC-Bold
    /HumanaSansITC-BoldItalic
    /HumanaSansITC-Light
    /HumanaSansITC-LightItalic
    /HumanaSansITC-Medium
    /HumanaSansITC-MediumItalic
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /HuxleyVerticalBT-Regular
    /HYSMyeongJoStd-Medium-Acro
    /I781Deco
    /IBMPCDOS
    /IceAgeD
    /Icleargothic-Bold
    /Icleargothic-DemiBold
    /Icleargothic-ExtraBold
    /Icleargothic-Light
    /Icleargothic-Medium
    /Icleargothic-Regular
    /Icleargothic-Xlight
    /Icoluku-Bold
    /Icoluku-DemiBold
    /Icoluku-ExtraBold
    /Icoluku-Light
    /Icoluku-Medium
    /Icoluku-Regular
    /Icoluku-Xlight
    /IDAutomationHC39M
    /Iformula-Bold
    /Iformula-DemiBold
    /Iformula-ExtraBold
    /Iformula-Light
    /Iformula-Medium
    /Iformula-Regular
    /Iformula-Xlight
    /Igrenoble-Bold
    /Igrenoble-ExtraBold
    /Igrenoble-Heavy
    /Igrenoble-Light
    /Igrenoble-Medium
    /Igrenoble-Regular
    /Igrenoble-Xlight
    /Ilingwood-Bold
    /Ilingwood-DemiBold
    /Ilingwood-Light
    /Ilingwood-Medium
    /Ilingwood-Regular
    /Imago-ExtraBold
    /Impact
    /ImperialBT-Bold
    /ImperialBT-Italic
    /ImperialBT-Roman
    /ImpressBT-Regular
    /ImprintMT-Shadow
    /ImpulsBT-Regular
    /INAPPLE
    /Incised901BT-Black
    /Incised901BT-Bold
    /Incised901BT-BoldCondensed
    /Incised901BT-Compact
    /Incised901BT-Italic
    /Incised901BT-Light
    /Incised901BT-Nord
    /Incised901BT-NordItalic
    /Incised901BT-Roman
    /Industria-Inline
    /Industria-InlineA
    /Industrial736BT-Italic
    /Industrial736BT-Roman
    /Industria-Solid
    /Informal-
    /Informal011BT-Black
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Inkpen2Script
    /Insignia
    /Interstate-BlackCondensed
    /InterstateBold
    /Interstate-Bold
    /InterstateLight
    /InterstateRegular
    /Interstate-Regular
    /IowanOldStyleBT-Black
    /IowanOldStyleBT-BlackItalic
    /IowanOldStyleBT-Bold
    /IowanOldStyleBT-BoldItalic
    /IowanOldStyleBT-Italic
    /IowanOldStyleBT-Roman
    /Ireland-Normal
    /IrelandPlain
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Irochester-Bold
    /Irochester-DemiBold
    /Irochester-Heavy
    /Irochester-Light
    /Irochester-Medium
    /Irochester-Regular
    /Ironwood
    /Isabella
    /Isadora-Bold
    /Isadora-Regular
    /Isonorm
    /Italia-Medium
    /ItcEras-Bold
    /ItcEras-Book
    /ItcEras-Demi
    /ItcEras-Light
    /ItcEras-Medium
    /ItcEras-Ultra
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /Iultimate-Bold
    /Iultimate-DemiBold
    /Iultimate-Heavy
    /Iultimate-Light
    /Iultimate-Medium
    /Iultimate-Regular
    /Iultimate-Xlight
    /IvyDisplayCaps
    /IvyDisplayCapsBold
    /IvyDisplayCapsBoldItalic
    /IvyDisplayCapsItalic
    /JackExtraCond
    /JansonText-Bold
    /JansonText-Italic
    /JansonText-Roman
    /Japanette
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JazzPlain
    /JeffreyPrintJL
    /Jenkinsv20
    /Jenkinsv20Thik
    /JesterRegular
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-ExtraBold
    /JoannaMT-Italic
    /JoannaMT-SemiBold
    /JoannaMT-SemiBoldItalic
    /JohnHandyPlain
    /Jokerman-Regular
    /Jokewood
    /Journal-
    /Journal-Bold
    /Journal-BoldOblique
    /Journal-Oblique
    /jsMath-cmbx10
    /jsMath-cmex10
    /jsMath-cmmi10
    /jsMath-cmr10
    /jsMath-cmsy10
    /jsMath-cmti10
    /JuiceITC-Regular
    /Jupiter-Normal
    /JupiterPlain
    /K792Geometrical
    /KabarettD
    /KabelBdNormal
    /KabelBd-Normal
    /Kabel-Black
    /Kabel-Book
    /Kabel-Heavy
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kabel-Light
    /KallosITC-Bold
    /KallosITC-BoldItalic
    /KallosITC-Book
    /KallosITC-BookItalic
    /KallosITC-Medium
    /KallosITC-MediumItalic
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlaJohnson8HeavyCursiveSH
    /KarlaJohnson8HeavySH
    /Kartika
    /Kaufmann
    /Kaufmann-Bold
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /Kayleigh
    /Keypunch-Normal
    /KeypunchPlain
    /KeystrokeNormal
    /Keystroke-Normal
    /KeystrokesMT
    /Khaki-Two
    /Kidprint
    /Kids4Fun
    /Kids-Normal
    /KidsPlain
    /KidstuffRegularSWFTE
    /KidzOnlyTooSSKBold
    /Kindergarten
    /KinoMT
    /KisBT-Italic
    /KisBT-Roman
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /Korinna-Bold
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /Korinna-KursivBold
    /Korinna-KursivRegular
    /Korinna-Regular
    /KozGoPr6N-Medium
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Medium-Acro
    /KozGoPro-Regular
    /KozGoProVI-Medium
    /KozGoStd-Bold
    /KozGoStd-ExtraLight
    /KozGoStd-Heavy
    /KozGoStd-Light
    /KozGoStd-Medium
    /KozGoStd-Regular
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /KozMinPro-Regular-Acro
    /KozMinProVI-Regular
    /KozMinStd-Bold
    /KozMinStd-ExtraLight
    /KozMinStd-Heavy
    /KozMinStd-Light
    /KozMinStd-Medium
    /KozMinStd-Regular
    /Kringle
    /KristenITC-Regular
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /KunstlerScript
    /KurvatureBRK
    /LaBambaPlain
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LaserChromeICG
    /LaserChromeICGAlternate
    /LaserRegularICG
    /LaserRegularICGAlternate
    /LasVegasD
    /lasy10
    /lasy5
    /lasy6
    /lasy7
    /lasy8
    /lasy9
    /lasyb10
    /Latha
    /Latin725BT-Bold
    /Latin725BT-BoldItalic
    /Latin725BT-Italic
    /Latin725BT-Medium
    /Latin725BT-MediumItalic
    /Latin725BT-Roman
    /LatinExtraCondensedBT-Regular
    /LatinoPal6BoldSH
    /LatinWidD
    /LatinWide
    /LcdD
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /LeawoodITCbyBT-Book
    /LeawoodITCbyBT-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LetterGothic
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LibbyScript
    /Liberal-
    /LibertyBT-Regular
    /LibertyD
    /LibraBT-Regular
    /LifeBT-Bold
    /LifeBT-BoldItalic
    /LifeBT-Italic
    /LifeBT-Roman
    /Lilith-Light
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lingwood-Bold
    /Lingwood-DemiBold
    /Lingwood-Light
    /Lingwood-Medium
    /Lingwood-Regular
    /LinoLetterCut
    /LinoLetterCutItalic
    /Lithograph
    /Lithograph-Bold
    /LithographLight
    /Lithos-Black
    /LithosPro-Black
    /LithosPro-Regular
    /Lithos-Regular
    /LoggerRegular
    /Logofont
    /LongIsland
    /LoosieScript
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LubalinGraphITCbyBT-Bold
    /LubalinGraphITCbyBT-Book
    /LubalinGraphITCbyBT-Medium
    /LubalinGraphITCbyBT-XtraLight
    /LuciaBT-Regular
    /LucianBT-Bold
    /LucianBT-Roman
    /Lucida
    /LucidaBlackletter
    /Lucida-Bold
    /Lucida-BoldItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaGrande
    /LucidaGrande-Bold
    /LucidaHandwriting-Italic
    /Lucida-Italic
    /LucidaSans
    /LucidaSans-Bold
    /LucidaSans-BoldItalic
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lucky-Font
    /Lumparsky
    /LuvCountryArt
    /Lydian
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Macao
    /Machine
    /Machine-Bold
    /MachineITCbyBT-Regular
    /Madrone
    /Magneto-Bold
    /MaiandraGD-DemiBold
    /MaiandraGD-Italic
    /MaiandraGD-Regular
    /Majestic-
    /Majestic-Bold
    /MandarinD
    /Mangal-Regular
    /Map-Symbols
    /Maraca
    /MaracaBold
    /MaracaBoldItalic
    /MaracaExtrabold
    /MaracaExtraboldItalic
    /MaracaExtras
    /MaracaItalic
    /MariageD
    /MarkerFelt-Thin
    /MarkerFelt-Wide
    /MarkerFinePoint-PlainRegular
    /MarkingPen-ThinItalic
    /Mason-Book
    /Mason-BookOblique
    /Mason-Demi
    /Mason-DemiOblique
    /Math1
    /Math1-Bold
    /Math1Mono
    /Math1Mono-Bold
    /Math2
    /Math2-Bold
    /Math2Mono
    /Math2Mono-Bold
    /Math3
    /Math3Bold
    /Math3Mono
    /Math3Mono-Bold
    /Math4
    /Math4-Bold
    /Math4Mono
    /Math4Mono-Bold
    /Math5
    /Math5Bold
    /Math5Mono
    /Math5MonoBold
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /Math-PS-
    /MatisseITC-Regular
    /MattAntiqueBT-Bold
    /MattAntiqueBT-Italic
    /MattAntiqueBT-Roman
    /MaturaMTScriptCapitals
    /Mcgannahan
    /McParland
    /MeadBold
    /Mechanical-
    /Memphis-Bold
    /Memphis-BoldItalic
    /Memphis-ExtraBold
    /Memphis-Light
    /Memphis-LightItalic
    /Memphis-Medium
    /Memphis-MediumItalic
    /MendozaRoman-Bold
    /MendozaRoman-BoldItalic
    /MendozaRoman-Book
    /MendozaRoman-BookItalic
    /MendozaRoman-Medium
    /MendozaRoman-MediumItalic
    /MercuriusScriptMT-Bold
    /Meridien-Bold
    /Meridien-BoldItalic
    /Meridien-Italic
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Mesquite
    /MesquiteStd
    /MetaBlack-Expert
    /MetaBlack-Italic
    /MetaBlack-ItalicExpert
    /MetaBlackLF-Italic
    /MetaBlackLF-Roman
    /MetaBlack-Roman
    /MetaBold-Expert
    /MetaBold-Italic
    /MetaBold-ItalicExpert
    /MetaBoldLF-Italic
    /MetaBoldLF-Roman
    /MetaBold-Roman
    /MetaBook-Expert
    /MetaBook-Italic
    /MetaBook-ItalicExpert
    /MetaBookLF-Italic
    /MetaBookLF-Roman
    /MetaBook-Roman
    /MetaMedium-Expert
    /MetaMedium-Italic
    /MetaMedium-ItalicExpert
    /MetaMediumLF-Italic
    /MetaMediumLF-Roman
    /MetaMedium-Roman
    /MetaNormal-Expert
    /MetaNormal-Italic
    /MetaNormal-ItalicExpert
    /MetaNormalLF-Italic
    /MetaNormalLF-Roman
    /MetaNormal-Roman
    /Metropolis
    /MetropolitainesD
    /Mickey
    /MICR
    /MICR10byBT-Regular
    /MICR12byBT-Regular
    /MICR13byBT-Regular
    /MicrogrammaD-BoldExte
    /MicrogrammaD-MediExte
    /MicrosoftSansSerif
    /MicroStencilBlack
    /MigraItal
    /MilanoLet
    /MilanoPlain
    /MilleniumBT-BoldExtended
    /MingLiU
    /Minion-Black
    /Minion-BlackOsF
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-BoldItalicOsF
    /Minion-BoldOsF
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayItalicSC
    /Minion-DisplayRegular
    /Minion-DisplayRegularSC
    /MinionExp-Black
    /MinionExp-Bold
    /MinionExp-BoldItalic
    /MinionExp-DisplayItalic
    /MinionExp-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Regular
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-ItalicSC
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Minion-Regular
    /Minion-RegularSC
    /Minion-Semibold
    /Minion-SemiboldItalic
    /Minion-SemiboldItalicSC
    /Minion-SemiboldSC
    /Minion-SwashDisplayItalic
    /Minion-SwashItalic
    /Minion-SwashSemiboldItalic
    /MiniPics-ASL
    /MiniPics-ConfettiMedium
    /MiniPics-International
    /MiniPics-Zafrica
    /Minnie
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Mirage-
    /Mirage-Bold
    /Mirage-BoldItalic
    /Mirage-Italic
    /MiraraeBT-Bold
    /MiraraeBT-Roman
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mirth
    /MisterEarlBT-Regular
    /Mistral
    /MixageITCbyBT-Bold
    /MixageITCbyBT-BoldItalic
    /Modern20BT-ItalicB
    /Modern20BT-RomanB
    /Modern735BT-RomanA
    /Modern880BT-Bold
    /Modern880BT-Italic
    /Modern880BT-Roman
    /ModernBlck-
    /Modern-Regular
    /Modula
    /ModulaBlack
    /ModulaBold
    /Mojo
    /Monaco
    /MonaLisaRecut
    /MonaLisaRecutITC-Normal
    /MonaLisaSolid
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /MonotypeCorsiva
    /MonotypeSorts
    /MontereyBT-Regular
    /MooreCompute
    /MotterCorpusMM
    /MotterFemD
    /Msam10
    /msam10
    /Msam5
    /msam5
    /Msam6
    /msam6
    /Msam7
    /msam7
    /Msam8
    /msam8
    /Msam9
    /msam9
    /Msbm10
    /msbm10
    /Msbm5
    /msbm5
    /Msbm6
    /msbm6
    /Msbm7
    /msbm7
    /Msbm8
    /msbm8
    /Msbm9
    /msbm9
    /MS-Gothic
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MSungStd-Light-Acro
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MudPie
    /Muriel
    /MurrayHillBT-Bold
    /MusicalSymbolsNormal
    /MusicalSymbols-Normal
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadMM
    /MyriadMM-It
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Myriad-Tilt
    /Nadianne-Bold
    /Nadianne-Book
    /NAILED
    /NapoliSerialXlight
    /Narkisim
    /NeedlePointSew-PlainRegular
    /NevisonCasD
    /New
    /NewAster
    /NewAster-Black
    /NewAster-BlackItalic
    /NewAster-Bold
    /NewAster-BoldItalic
    /NewAster-Italic
    /NewAster-SemiBold
    /NewAster-SemiBoldItalic
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewBrunswick-Bold
    /NewBrunswick-BoldItalic
    /NewBrunswick-Italic
    /NewBrunswick-Normal
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-Italic
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewFont
    /NewGenevaNineICG
    /NewGenevaNineICG-Point
    /News701BT-BoldA
    /News701BT-ItalicA
    /News701BT-RomanA
    /News702BT-Bold
    /News702BT-BoldItalic
    /News702BT-Italic
    /News702BT-Roman
    /News705BT-BoldB
    /News705BT-BoldItalicB
    /News705BT-ItalicB
    /News705BT-RomanB
    /News706BT-BoldC
    /News706BT-ItalicC
    /News706BT-RomanC
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NewtextITCbyBT-Regular
    /NewtextITCbyBT-RegularItalic
    /NewYork
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NicolasCocT-Blac
    /NicolasCocT-Regu
    /NicolasCocT-ReguItal
    /NightSky
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /Nobel-Bold
    /Nobel-BoldCondensed
    /Nobel-Light
    /Nobel-Regular
    /Nobel-RegularCondensed
    /Nobel-RegularItalic
    /Nofret-Regular
    /NormandeBT-Italic
    /NormandeBT-Roman
    /Notebook-
    /Notebook-Bold
    /Notebook-BoldItalic
    /Notebook-Italic
    /NovareseBold
    /NovareseBoldItalic
    /NovareseBook
    /NovareseBookItalic
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Novelty-Demi
    /Novelty-DemiItalic
    /Novelty-Light
    /Novelty-LightItalic
    /NSimSun
    /Nueva-BoldExtended
    /NuevaMM
    /NuevaMM-It
    /Nueva-Roman
    /NuevaStd-BoldCond
    /NuevaStd-BoldCondItalic
    /NuevaStd-Cond
    /NuevaStd-CondItalic
    /NuptialBT-Regular
    /NuptialScript
    /Nyx
    /ObeliskITC-Bold
    /ObeliskITC-Light
    /ObeliskITC-LightItalic
    /ObeliskITC-Medium
    /OCRA
    /OCRA-Alternate
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRAStd
    /OCRB
    /OCRB10PitchBT-Regular
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OhMyStars
    /OkayD
    /OldEnglishTextMT
    /Oldscript-
    /Oldtext-
    /OldTowneNo536D
    /OmniLogos
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /Opera-
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-Italic
    /Optima-Oblique
    /Optima-Regular
    /Optimum-
    /Optimum-Bold
    /Optimum-BoldItalic
    /Optimum-Italic
    /OrandaBT-Bold
    /OrandaBT-BoldCondensed
    /OrandaBT-BoldItalic
    /OrandaBT-Italic
    /OrandaBT-Roman
    /OrandaBT-RomanCondensed
    /Orator
    /OratorBT-FifteenPitch
    /OratorBT-TenPitch
    /Orator-Slanted
    /OratorStd
    /OratorStd-Slanted
    /OrbitBbyBT-Regular
    /OriginalGaramondBT-Bold
    /OriginalGaramondBT-BoldItalic
    /OriginalGaramondBT-Italic
    /OriginalGaramondBT-Roman
    /Ouch
    /OzHandicraftBT-Roman
    /OzzieBlack-Regular
    /P22Eaglefeather
    /P22RodinRegular
    /PabloLetPlain
    /PabloPlain
    /PaduaBoldItalicSWFTE
    /Pageant-
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /Palatino-SC
    /Palette-Normal
    /PalettePlain
    /PaperClip
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParisianBT-Regular
    /ParkAvenue
    /ParkAvenueBT-Regular
    /PartiesMT
    /Peanuts
    /Peeps
    /PeggyFontLight
    /Pentip
    /PenwinBold
    /PenwinRegular
    /PepitaMT
    /Pepper-Normal
    /PepperPlain
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /PhyllisD
    /Pica10PitchBT-Roman
    /PineCasual
    /PioneerITCbyBT-Regular
    /Pipeline-Normal
    /PipelinePlain
    /PippiBV
    /PippiBVColorFill
    /PiranesiItalicBT-Regular
    /PizzicatoSwash
    /PlacardMT-Condensed
    /Plakat-Bold
    /Plakat-DemiBold
    /Plakat-Heavy
    /Plakat-Light
    /Plakat-Medium
    /Plasmatica
    /Plasmatica-Bold
    /Plasmatica-BoldItalic
    /Plasmatica-Cond
    /Plasmatica-CondItalic
    /Plasmatica-Ext
    /Plasmatica-ExtItalic
    /Plasmatica-Italic
    /Plasmatica-Open
    /Plasmatica-OpenItalic
    /Plasmatica-Outline
    /Plasmatica-OutlineItalic
    /Plasmatica-RevBoldItalic
    /Plasmatica-RevItalic
    /Plasmatica-Shaded
    /Plasmatica-ShadedItalic
    /Playbill
    /PlaybillBT-Regular
    /PlazaD-Regu
    /PMingLiU
    /Poetica-ChanceryI
    /Poetica-SuppOrnaments
    /Pompeia-Inline
    /Ponderosa
    /Pooh
    /Poornut
    /PoorRichard-Regular
    /Poplar
    /PoplarStd
    /PoppingPopcorn
    /PopplLaudatio-Condensed
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumCondensed
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /Porkys
    /PorkysHeavy
    /Posse-Normal
    /PossePlain
    /Poster-
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Postino-Italic
    /President-Normal
    /PresidentPlain
    /Prestige-
    /Prestige12PitchBT-Bold
    /Prestige12PitchBT-BoldItalic
    /Prestige12PitchBT-Italic
    /Prestige12PitchBT-Roman
    /Prestige-Bold
    /Prestige-BoldOblique
    /PrestigeElite
    /PrestigeEliteStd-Bd
    /Prestige-Oblique
    /PrincetownD
    /PrincetownSolid
    /PristinaPlain
    /Pristina-Regular
    /Prodigal-
    /ProseAntiqueBold
    /ProseAntique-Bold
    /ProseAntique-Normal
    /ProseAntiquePlain
    /PTBarnumBT-Regular
    /PT-OldFashioned
    /PumpTriD
    /Purloin
    /PurloinBold
    /PurloinBoldItalic
    /PurloinCondensed-Bold
    /PurloinCondensed-BoldItalic
    /PurloinCondensed-Italic
    /PurloinCondensed-Regular
    /PurloinItalic
    /PussycatSassy
    /PussycatSnickers
    /QuarkNeon
    /QuarkNeonItalic
    /QuarkNeon-Italic
    /Queens
    /Quicksilver
    /QuicksilverITC-Normal
    /QuickTypePi
    /QuillScript
    /QuillScript-Normal
    /QuorumITCbyBT-Black
    /QuorumITCbyBT-Light
    /QuorumITCbyBT-Medium
    /Raavi
    /RadiantCondICG
    /RadiantXCondICG
    /Radical-
    /RageItalic
    /RageItalicLetPlain
    /RageItalicPlain
    /RaleighBT-Bold
    /RaleighBT-DemiBold
    /RaleighBT-ExtraBold
    /RaleighBT-Light
    /RaleighBT-Medium
    /RaleighBT-Roman
    /RansomBold
    /RansomBoldItalic
    /RansomItalic
    /RansomRegular
    /RapierPlain
    /Ravie
    /RevelLight
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /RevueBT-Regular
    /Rhapsody
    /RhumbaScript
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /Rochester-Bold
    /Rochester-DemiBold
    /Rochester-ExtraBold
    /Rochester-Heavy
    /Rochester-Light
    /Rochester-Medium
    /Rochester-Regular
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldCondensed
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RollingStone
    /RollingStone-Italic
    /RomanaBT-Bold
    /RomanaBT-Roman
    /Rosewood-Fill
    /Rosewood-Regular
    /RosewoodStd-Regular
    /Roxy-Black
    /Roxy-BlackItalic
    /Roxy-Light
    /Roxy-LightItalic
    /Roxy-Medium
    /Roxy-MediumItalic
    /RTISaiaa
    /RuachPlain
    /RubberStampLetPlain
    /RubberStampPlain
    /Rubiks
    /RubiksItalic
    /RubinoSansICG
    /RubinoSansICG-Fill
    /RubinoSansICG-Guides
    /RubinoSansICG-Out
    /RubinoSansICG-Solid
    /RunicMT-Condensed
    /RussellSquare
    /RussellSquare-Oblique
    /Sabina-Regular
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /Sabon-RomanSC
    /Salmon
    /Samurai-
    /SansBlackCondensed-DTC
    /SansBlackCondensed-Oblique-DTC
    /SansExtended-Medium-DTC
    /SansExtended-Regular-DTC
    /SansExtended-RegularOblique-DTC
    /SansExtraBlackCondensed-DTC
    /SansLightExtended-DTC
    /SansThinCondensed-DTC
    /SansThinCondensed-Oblique-DTC
    /Sanvito-Light
    /Sanvito-Roman
    /SavedByZero
    /ScalaSansLF-Caps
    /ScalaSansLF-Regular
    /SchadowBT-Black
    /SchadowBT-BlackCondensed
    /SchadowBT-Bold
    /SchadowBT-Light
    /SchadowBT-LightCursive
    /SchadowBT-Roman
    /SchneidlerBT-Black
    /SchneidlerBT-BlackItalic
    /SchneidlerBT-Bold
    /SchneidlerBT-BoldItalic
    /SchneidlerBT-Italic
    /SchneidlerBT-Light
    /SchneidlerBT-LightItalic
    /SchneidlerBT-Medium
    /SchneidlerBT-MediumItalic
    /SchneidlerBT-Roman
    /ScribaLetPlain
    /ScribaPlain
    /Script-
    /Script12PitchBT-Roman
    /ScriptC
    /ScriptMTBold
    /ScruffPlain
    /SeagullBT-Bold
    /SeagullBT-Heavy
    /SeagullBT-Light
    /SeagullBT-Medium
    /SecondGrader
    /SecondGrader-Italic
    /SenatorTall
    /Serifa-Black
    /Serifa-Bold
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-BoldCondensed
    /SerifaBT-Italic
    /SerifaBT-Light
    /SerifaBT-LightItalic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SerifaBT-ThinItalic
    /Serifa-Italic
    /Serifa-Light
    /Serifa-LightItalic
    /Serifa-Roman
    /SerifGothic
    /SerifGothic-Black
    /SerifGothic-Bold
    /SerifGothic-ExtraBold
    /SerifGothic-Heavy
    /SerifGothic-Light
    /Serpentine-BldA
    /Serpentine-BldItlA
    /Serpentine-Bold
    /Serpentine-BoldOblique
    /SerpentineD-Bold
    /SerpentineD-BoldItal
    /SerpentineICG
    /SerpentineICG-Bold
    /SerpentineICG-BoldOblique
    /SerpentineICG-Light
    /SerpentineICG-LightOblique
    /SerpentineICG-Oblique
    /Serpentine-Light
    /Serpentine-LightOblique
    /Serpentine-Medium
    /Serpentine-MediumOblique
    /SevenSansICG
    /Shannon-Bold
    /Shannon-Book
    /Shannon-ExtraBold
    /Shannon-Oblique
    /ShelleyAllegroBT-Regular
    /ShelleyAndanteBT-Regular
    /ShelleyVolanteBT-Regular
    /ShotgunBlanksBT-Regular
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Showtime-
    /Shruti
    /Shuriken-Boy
    /SignatureFont
    /SignPainter-HouseCasual
    /SignsMT
    /SimHei
    /SimSun
    /Sketcher
    /SkidoosD
    /Slimbach-Black
    /Slimbach-BlackItalic
    /Slimbach-Bold
    /Slimbach-BoldItalic
    /Slimbach-Book
    /Slimbach-BookItalic
    /Slimbach-Medium
    /Slimbach-MediumItalic
    /SlipstreamLetPlain
    /SlipstreamPlain
    /SloganD
    /SnapITC-Regular
    /SnellBT-Black
    /SnellBT-Bold
    /SnellBT-Regular
    /SnowCapBT-Regular
    /SnowtopCaps
    /Sonata
    /SonicBT-ExtraBold
    /SonicCutThruBT-Heavy
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpeedCrazy
    /Splats
    /SportsThreeMT
    /SportsTwoMT
    /Sprinkles
    /Sprint
    /SprocketBT-Regular
    /SprocketDeluxeBT-Regular
    /SpumoniLP
    /Square721BlkItalic
    /Square721Blk-Italic
    /Square721BlkNormal
    /Square721Blk-Normal
    /Square721BoldItalic
    /Square721-BoldItalic
    /Square721BT-Bold
    /Square721BT-BoldCondensed
    /Square721BT-BoldExtended
    /Square721BTItalic
    /Square721BT-Italic
    /Square721BT-Roman
    /Square721BT-RomanCondensed
    /Square721BT-RomanExtended
    /Square721DmItalic
    /Square721Dm-Italic
    /Square721DmNormal
    /Square721Dm-Normal
    /SquareSlabserif711BT-Bold
    /SquareSlabserif711BT-Light
    /SquareSlabserif711BT-Medium
    /Squealer
    /SquealerEmbossed
    /Squickt
    /SquireD-Bold
    /SquireD-Regu
    /Squirrel
    /Staccato222BT-Regular
    /Staccato555BT-RegularA
    /StarryFHope
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-BoldOsF
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StempelGaramond-RomanSC
    /Stencil
    /StencilBT-Regular
    /StencilStd
    /StimpsonRegularSWFTE
    /StoneAgeBT-Regular
    /StoneInformal
    /StoneInformal-Bold
    /StoneInformal-BoldItalic
    /StoneInformal-Italic
    /StoneInformal-Semibold
    /StoneInformal-SemiboldItalic
    /StonePrint-ItalicSC
    /StonePrint-RomanSC
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Bold
    /StoneSerif-BoldItalic
    /StoneSerif-Italic
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /StopD
    /Storybook
    /STSongStd-Light-Acro
    /StuyvesantBT-Regular
    /StymieBT-Bold
    /StymieBT-BoldItalic
    /StymieBT-ExtraBold
    /StymieBT-ExtraBoldCondensed
    /StymieBT-Light
    /StymieBT-LightItalic
    /StymieBT-Medium
    /StymieBT-MediumItalic
    /SuperWare
    /SuperWareBold
    /SuperWareCondensed
    /SuperWareCondensedBold
    /SuperWareCondensedUltra
    /SuperWareUltra
    /SureThingDVDSymbolsII
    /SureThingSymbols
    /Surfboard
    /SurfboardBold
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss911BT-ExtraCompressed
    /Swiss911BT-UltraCompressed
    /Swiss921BT-RegularA
    /Swiss924BT-RegularB
    /SwitzerlandBlackItalic
    /SwitzerlandBlackPlain
    /SwitzerlandBold
    /SwitzerlandBoldItalic
    /SwitzerlandCondBlackItalic
    /SwitzerlandCondBlackPlain
    /SwitzerlandCondensedPSMT
    /SwitzerlandCondLightItalic
    /SwitzerlandCondLightPlain
    /SwitzerlandInseratPlain
    /SwitzerlandItalic
    /SwitzerlandLightItalic
    /SwitzerlandLightPlain
    /SwitzerlandNarrowBold
    /SwitzerlandNarrow-Bold
    /SwitzerlandNarrowBoldItalic
    /SwitzerlandNarrow-BoldItalic
    /SwitzerlandNarrowItalic
    /SwitzerlandNarrow-Italic
    /SwitzerlandNarrow-Normal
    /SwitzerlandNarrowPlain
    /SwitzerlandPlain
    /Sylfaen
    /Symbol
    /SymbolITCbyBT-Bold
    /SymbolITCbyBT-BoldItalic
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymphonyinABC
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Tabasco
    /TagLetPlain
    /TagPlain
    /Tahoma
    /Tahoma-Bold
    /TangoBT-Regular
    /TechnicalItalic
    /Technical-Italic
    /Technical-Normal
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /Tekton-BoldOblique
    /TektonMM
    /TektonMM-Oblique
    /Tekton-Oblique
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /TelegramPlain
    /Template-
    /TempusSansITC
    /TempusSansITC-Italic
    /Textile
    /Thanksgiving
    /ThatDarnCat!
    /TheatreAntoine
    /TheSans-B2ExtraLight
    /TheSans-B2ExtraLightItalic
    /TheSans-B3Light
    /TheSans-B3LightItalic
    /TheSans-B4SemiLight
    /TheSans-B4SemiLightItalic
    /TheSans-B5Plain
    /TheSans-B5PlainItalic
    /TheSans-B6SemiBold
    /TheSans-B6SemiBoldItalic
    /TheSans-B7Bold
    /TheSans-B7BoldItalic
    /TheSans-B8ExtraBold
    /TheSans-B8ExtraBoldItalic
    /TheSans-B9Black
    /TheSans-B9BlackItalic
    /TheSansLight-Plain
    /TheSans-Plain
    /ThisBoringParty
    /ThomasPaineRegularSWFTE
    /ThunderbirdBT-Regular
    /Tiempo-
    /Tiempo-Bold
    /Tiempo-BoldItalic
    /Tiempo-Italic
    /Tiepolo-Black
    /Tiepolo-BlackItalic
    /Tiepolo-Bold
    /Tiepolo-BoldItalic
    /Tiepolo-Book
    /Tiepolo-BookItalic
    /TiffanyITCbyBT-Demi
    /TiffanyITCbyBT-DemiItalic
    /TiffanyITCbyBT-Heavy
    /TiffanyITCbyBT-HeavyItalic
    /TiffanyITCbyBT-Light
    /TiffanyITCbyBT-LightItalic
    /TigerRagLetPlain
    /TigerRagPlain
    /Tigger
    /Times-Bold
    /Times-BoldItalic
    /TimeScrD-Bold
    /TimeScrD-Ligh
    /TimeScrD-Medi
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRoman
    /TimesNewRoman-Bold
    /TimesNewRoman-BoldItalic
    /TimesNewRoman-Italic
    /TimesNewRomanMT-BoldCond
    /TimesNewRomanMT-Cond
    /TimesNewRomanMT-CondItalic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanSpecialG1
    /TimesNewRomanSpecialG1-Bold
    /TimesNewRomanSpecialG1-BoldItalic
    /TimesNewRomanSpecialG1-Italic
    /TimesNewRomanSpecialG2
    /TimesNewRomanSpecialG2-Bold
    /TimesNewRomanSpecialG2-BoldItalic
    /TimesNewRomanSpecialG2-Italic
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimpaniPlain
    /TimpaniPSMT
    /TinkerToyRegularSWFTE
    /TodaySB-Bold
    /TodaySB-BolIta
    /TodaySB-Italic
    /TodaySB-MedIta
    /TodaySB-Medium
    /TodaySB-Regular
    /Toontime
    /Trace
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Traffic
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional511BT-Bold
    /Transitional511BT-BoldItalic
    /Transitional511BT-Italic
    /Transitional511BT-Roman
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /TransportMT
    /TrantinoExtrabold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TriplexBold
    /TriplexCondBlack
    /TriplexCondRegular
    /TriplexCondSansBlack
    /TriplexCondSansRegular
    /TriplexLight
    /TrotsLight-HMK
    /TrumpetLite
    /TrumpetLite-Bold
    /TrumpetLite-BoldItalic
    /TrumpetLiteItalic
    /TrumpetLite-Normal
    /TrumpMediaeval-Bold
    /TrumpMediaeval-BoldItalic
    /TrumpMediaeval-Italic
    /TrumpMediaeval-Roman
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /tweed.2
    /TypoUprightBT-Regular
    /Ultimate-Bold
    /Ultimate-DemiBold
    /Ultimate-Heavy
    /Ultimate-Light
    /Ultimate-Medium
    /Ultimate-Regular
    /Ultimate-Xlight
    /UltraCondensedSansOne
    /UltraCondensedSerif
    /UmbraBT-Regular
    /Univers
    /Universal-NewswithCommPi
    /Univers-Black
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-BlackOblique
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldItalic
    /Univers-BoldOblique
    /UniversCondensed
    /Univers-Condensed
    /UniversCondensed-Bold
    /Univers-CondensedBold
    /Univers-Condensed-Bold
    /UniversCondensed-BoldItalic
    /Univers-Condensed-BoldItalic
    /Univers-CondensedBoldOblique
    /UniversCondensed-Italic
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-Condensed-Medium
    /Univers-Condensed-MediumItalic
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlack
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-ExtraBlackObl
    /Univers-Italic
    /UniversityRomanBT-Bold
    /UniversityRomanBT-Regular
    /Univers-Light
    /Univers-LightOblique
    /Univers-LightUltraCondensed
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /Univers-ThinUltraCondensed
    /Univers-U57
    /Univers-UltraCondensed
    /UpperEastSide
    /UpperWestSideUSRegular
    /UptightNeon
    /URWWoodTypD
    /Usherwood-Black
    /Usherwood-BlackItalic
    /Usherwood-Bold
    /Usherwood-BoldItalic
    /Usherwood-Book
    /Usherwood-BookItalic
    /Usherwood-Medium
    /Usherwood-MediumItalic
    /Utah
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VacationMT
    /VagabondBold
    /VagabondRegular
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRoundedBT-Regular
    /VAGRounded-Light
    /VAGRoundedLtNormal
    /VAGRoundedLt-Normal
    /VAGRounded-Thin
    /VanDijk
    /Varsity
    /Veljovic-Black
    /Veljovic-BlackItalic
    /Veljovic-Bold
    /Veljovic-BoldItalic
    /Veljovic-Book
    /Veljovic-BookItalic
    /Veljovic-Medium
    /Veljovic-MediumItalic
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Victorian-
    /VictorianD
    /Viking-Normal
    /VikingPlain
    /VinerHandITC
    /VinetaBT-Regular
    /VingyNormal
    /VirginRegular
    /Viva-BoldExtraExtended
    /Vivaldi
    /VivaldiD
    /Vivaldii
    /Viva-Regular
    /VladimirScrD
    /VladimirScript
    /Vrinda
    /VTCorona
    /WadeSansLightPlain
    /WaltographyMV
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /WBXKomiXItalic
    /Webdings
    /WeddingTextBT-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /WeidemannITCbyBT-Bold
    /WeidemannITCbyBT-BoldItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WeissBT-Bold
    /WeissBT-ExtraBold
    /WeissBT-Italic
    /WeissBT-Roman
    /WeltronUrban
    /WendyMedium
    /Westminster
    /WestwoodPlain
    /WiesbadenSwing-Dingbats
    /Willow
    /Windsor-Bold-DTC
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Outline
    /WindsorBT-Roman
    /Windsor-DTC
    /Wingdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /Wrangler-
    /Zachary
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChancery-Bold
    /ZapfChancery-Demi
    /ZapfChancery-Italic
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-Light
    /ZapfChancery-LightItalic
    /ZapfChancery-MediumItalic
    /ZapfChancery-Roman
    /ZapfDingbats
    /ZapfDingbatsITC
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /Zbats-PS-
    /ZinjaroLetPlain
    /ZinjaroPlain
    /Zodiastic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'IEEE_Xplorer'] Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


