2022 6th International
Conference on Electric Power
Equipment — Switching
Technology (ICEPE-ST 2022)

Seoul, South Korea
15 - 18 March 2022

IEEE Catalog Number: CFP2277P-POD
ISBN: 978-1-6654-4868-0



Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP2277P-POD
ISBN (Print-On-Demand): 978-1-6654-4868-0
ISBN (Online): 978-1-6654-4867-3
ISSN: 2639-2364

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings

000



ThurSday, MarCh 17 Oral Session

01 Switching Phenomena in SF6 and Alternative Gases

09:00-10:20 E5

Chairs

1-0726
09:00-09:20

1-0735
09:20-09:40

1-0560
09:40-10:00

1-0606
10:00-10:20

Hongkyu Kim (HYOSUNG, Korea)
Yasunori Tanaka (Kanazawa University, Japan)

Research on the Evaluation Method of Eco-friendly Gas in the Application of High Voltage
Circuit Breaker...1

Hao Sun, Hu Long, Yi Wu, Jiefu Chen, Chunping Niu, Mingzhe Rong

Xi‘an Jiaotong University, China

Numerical Study of Ablation-dominated Arcs in Polyamide Enclosure...5
Rakesh Ranjan', Sudharshanaraj Thiruppathiraj', Douglas Breden', Naveen Raj?, Anand Karpatne',
Laxminarayan Raja’

'Esgee Technologies Inc,, USA, ?Samspra Aerospace Systems Private Limited, India, *The University of
Texas at Austin, USA

Post-arc Dielectric Recovery of Ultrahigh-Pressure Nitrogen Under Forced Gas Flow...9
Fahim Abid', Kaveh Niayesh?, Nina Stza-Aanensen?, Erik Jonsson?

'Islamic University of Technology, Bangladesh, “Norwegian University of Science and Technology,
Norway, *SINTEF Energy Research, Norway

Influences of DC Component of Short-circuit Current on TP KMEA Arc Model Parameters
of 126 kV SF, Circuit Breaker...14

Rundong Lan’, Bin Xiang', Jinhui Luo’, Xiaofei Yao', Feiyue Ma?, Hui Ni?

'Xi'an Jiaotong University, China, *State Grid Ningxia Electric Power Corporation Research Institute, China



Thursday, March 17 Oral Session

12 Al and loT Application for Power Equipment Development

13 Others

10:40-12:20 E5

Chairs

12-0353
10:40-11:00

12-0421
11:00-11:20

13-0693
11:20-11:40

13-0715
11:40-12:00

13-0584
12:00-12:20

Hongkyu Kim (HYOSUNG, Korea)
Erik Taylor (Siemens AG, Germany)

Research on Intelligent Detection of Sulfur Hexafluoride Gas Leakage in Confined Spaces...18
Jing Huang', Bangfa Chen', Sixiang Chen', Guangyu Xiao?, Jing Yan?, Zhenxing Wang?
'Guangdong Power Gird, China, °Xi'an Jiaotong University, China

Partial Discharge Diagnosis Based on Variational Mode Decomposition and Multiscale
Permutation Entropy...23

Yifan Xu, Jing Yan, Ruixin He, Tingliang Liu

Xi'an Jiaotong University, China

DC Arc Interruption Experiment using Arrangement of Polymer-Narrow Section inside
Fuse-Case Filled with Silica-Sand...28

Naoto Kodama, Yasunobu Yokomizu, Waku Takenaka

Nagoya University, Japan

Arrangement of Silicone Flat Plate in Silica Sand Filling Space for DC Arc Resistance Rise...34
Waku Takenaka', Naoto Kodama', Yasunobu Yokomizu', Koya Nakamura', Hironori Shimizu?
"Nagoya University, Japan, *Pacific Engineering Corporation, Japan

Optimal Design of 550 kV GIL Basin-type Insulator...40
Sheng Chen, Xin Lin, Zhaoxuan Cui, Zhenxin Geng
Shenyang University of Technology, China



ThurSday, MarCh 17 Oral Session

02 Switching Phenomena in Vacuum

10 Testing and Measurement Technologies in Power Equipment

13:20-15:20 E5

Chairs

2-0347
13:20-13:40

2-0614
13:40-14:00

2-0732
14:00-14:20

2-0133
14:20-14:40

2-0538
14:40-15:00

10-0612
15:00-15:20

Jaeseop Ryu (LS ELECTRIC Co., Ltd., Korea)
Hao Sun (Xi'an Jiaotong University, China)

Three-dimensional Reconstruction of the Excitation Temperature of Copper Atoms in
Vacuum Arcs...45

Bo Cao, Yangbo Pan, Ligiong Sun, Zhenxing Wang, Wei Zhang, Ze Ma

Xi‘an Jiaotong University, China

Simplified Assessment of Generator Fault Current to properly Dimension a Generator Circuit
Breaker...50

Hong Urbanek, Karthik Reddy Venna

Siemens AG, Germany

Excitation Temperature Features of Monovalent Cu lon under Diffuse Mode in Vacuum Arc...53
Yandi Lin, Yuichi Hirano, Masahiro Sato, Akiko Kumada, Kunihiko Hidaka
The University of Tokyo, Japan

Determination of Surface Temperature of Switching RMF and AMF Contacts by Optical Methods...58
Sergey Gortschakow!', Diego Gonzalez', Ralf Methling', Steffen Franke!, Dirk Uhrlandt',

Andreas Lawall?, Erik D. Taylor?, Frank Graskowski?

"Leibniz Institute for Plasma Science and Technology, Germany, *Siemens AG, Germany

Analysis of Arc Behavior and Electrode Surface Temperature in Spiral Electrode of Vacuum
Interrupter...63

Akira Daibo, Yoshimitsu Niwa, Naoki Asari, Wataru Sakaguchi, Yo Sasaki, Junichi Kondo

Toshiba Infrastructure Systems & Solutions Corporation, Japan

Development of Acoustic Diagnostics for Opening and Closing Operations of Gas Circuit Breakers...67
Takeshi Iwata, Takashi Endo, Jun Nukaga, Yuki Takahashi, Takahiro Nishimura
Hitachi, Ltd, Japan



Thursday, March 17 Oral Session

01 Switching Phenomena in SF6 and Alternative Gases

15:40-17:40 E5

Chairs

1-0516
15:40-16:00

1-0692
16:00-16:20

1-0514
16:20-16:40

1-0487
16:40-17:00

1-0414
17:00-17:20

1-0408
17:20-17:40

Se Hee Lee (Kyungpook National University, Korea)
Kaveh Niayesh (Norwegian University of Science and Technology, Norway)

Numerical Study on Decaying Arcs under Free Recovery Condition in CO,/SF, Gas Mixture
for Various Gas Flow Rates...72

Hiromasa Kai, Fumitoshi Demura, Yusuke Nakano, Yasunori Tanaka, Tatsuo Ishijima

Kanazawa University, Japan

Temperature Measurement of SF4 Arcs in Thermal Interruption Region Around Current
Zero in Gas Circuit Breakers Using Optical Emission Spectroscopy...78

Toshiaki Sakuyama'?, Hiroyuki Kobayashi', Katsuhiko Shiraishi’, Hajime Urai®, Yasunori Tanaka?
'Hitachi, Ltd, Japan, ’Kanazawa University, Japan, *Daido University, Japan

Numerical Simulation on Decaying Arcs in Molecular Gas Flow including C, F and O...83
Fumitoshi Demura’, Yuki Demura', Hiromasa Kai', Yasunori Tanaka', Yusuke Nakano!, Tatsuo
Ishijima’, Yuki Inada?, Ryo Kikuchi®, Akiko Kumada’

'Kanazawa University, Japan, *Saitama University, Japan, *The University of Tokyo, Japan

Dielectric Breakdown Properties for High Temperature HFO—1234yf/CO, Gas Mixture
with Consideration of Predominant Molecular Products at 300—3000 K...88

Takehiro Sugita', Yasunobu Yokomizu', Naoto Kodama', Motohiro Sato?, Yasunori Nakamura?
'"Nagoya University, Japan, *“Mitsubishi Electric Corporation, Japan

Hybrid Thermofluid Modeling with LTE and Non-LTE Assumption for Decaying Molecular

Gas Arcs...93
Yasunori Tanaka', Takanori lijima?

'Kanazawa University, Japan, “Toshiba Energy Systems Solutions, Japan

Study on Discharge Decomposition Characteristics of Environmental Protection Insulating

Medium CF;l...99
Shuangshuang Liu', Hui Li?, Jianyuan Xu', Xin Lin', Jia Zhang', Zhenxin Geng’

'Shenyang University of Technology, China, “Wuhan Institute of Electrical Technology, China



ThurSday, MarCh 17 Oral Session

08 Fundamental Physics and Electrical Insulation Technologies

(including insulation materials & components)

09:00-10:20 E6
Chair Kyo-Beum Lee (Ajou University, Korea)
8-0704 Influence of Barrier along Insulator Surface on Current Characteristics in Vacuum Surface

09:00-0920  Discharge under Standard Lightning Impulse Voltage Application...104
Yuya Funayama', Yusuke Nakano', Yasunori Tanaka', Tatsuo Ishijima’, Shusaku Nakano?,
Masato Kobayashi?
'Kanazawa University, Japan, *Hitachi Industrial Equipment Systems Co., Ltd,, Japan

8-0557 Analytical Study on Electron Avalanche in Two Different Temperature and Pressure Regions
09:20-09:40  for High-temperature SF, Gas...108
Mami Kuroda', Yasunobu Yokomizu?, Masanao Terada', Hideyuki Kotsuji', Katsuhiko Shiraishi',
Hajime Urai®
"Hitachi, Ltd, Japan, °Nagoya University, Japan, *Daido University, Japan

8-0541 The Analysis of the Dielectric Breakdown Characteristics of Epoxy Resin for the Compact
09:40-10:00  of High Voltage Apparatus...112

Seungmin Bang, Hyun-Woo Lee, Ho-Seung Kim, Bangwook Lee

Hanyang University, Korea

8-0710 Discharge Propagation in Localized High-temperature SF, Gas with Breakdown Voltage
10:00-10:20  Measurement...117
Hideyuki Kotsuji'2, Mami Kuroda', Masanao Terada', Katsuhiko Shiraishi', Hajime Urai?,
Yasunobu Yokomizu?
"Hitachi, Ltd, Japan, ’Nagoya University, Japan, *Daido University, Japan



Thursday, March 17 Oral Session

04 DC and Semi-conductor Switching Technologies

08 Fundamental Physics and Electrical Insulation Technologies
(including insulation materials & components)

10:40-12:20 E6
Chair Younghoon Cho (Konkuk University, Korea)
4-0553 Evaluation of Black-box Arc Model for DC Circuit Breaker and Comparative Analysis
10:40-11:00  of Arc Characteristic Parameters...121

Kyu-Hoon Park, Il Kwon, Yu-Jin Kwak, Bang-Wook Lee

Hanyang University, Korea
8-0206 Simulation of Cathode Spot Evolution during Vacuum Arc Extinction...127
11:00-11:20  Rui Li, Zhiyuan Cao, Haopo Liu, Ligiong Sun, Zhenxing Wang

Xi'an Jiaotong University, China
8-0701 Comparsion of CO2 Nozzle Arc Simulation During Current Zero Period Based on the Non-CE
11:220-11:40  and LTE Models...131

Yushi Zhang', Hao Sun', Yi Wu', Yanwei Nan?, Mingzhe Rong'

'Xi'an Jiaotong University, China, *State Grid Gansu Electric Power Company, China
8-0638 Examination of Dielectric Strength of Aluminum Cast Electrodes in Low Pressure SF, Gas...135
11:40-12:00  Takashi Sato', Kazuhiro Sato', Kunihiko Tomiyasu', Masato Kobayashi?

"Hitachi, Ltd, Japan, *Hitachi Industrial Equipment Systems Co,, Ltd, Japan
4-0135 Performance Demonstration of HVDC Circuit Breakers...139
12:00-1220  Nadew Adisu Belda', Rene Peter Paul Smeets!, Cornelis Arie Plet?

'KEMA Labs, Netherlands, DNV Energy Systems Canada Inc,, Canada



ThurSday, MarCh 17 Oral Session

03 Switching Phenomena in Air (low-voltage circuit breakers and relays)

04 DC and Semi-conductor Switching Technologies

13:20-15:20 E6

Chairs

3-0446
13:20-13:40

3-0521
13:40-14:00

3-0690
14:00-14:20

3-0517
14:20-14:40

3-0653
14:40-15:00

4-0298
15:00-15:20

Bang Wook Lee (Hanyang University, Korea)
Nadew Adisu Belda (KEMA Labs, Netherlands)

Arc Voltage Behavior during Arc Motion and Splitting Process...N/A

Malyk Benmouffok', Jean-Jacques Gonzalez!, Pierre Freton', Jingjing Lu', Patrice Joyeux?
"Université de Toulouse, France, *Hager SAS, France

Study of Arc Motion and Switching Performance in DC Magnetic Contactors...153
Dongkyu Shin, Yoonho Lee, Jaehyuk Oh
Hyundai Electric and Energy Systems Co,, Ltd,, Korea

A Novel Method for Determining the Electrode Temperature Effect on Post-Arc Breakdown
Characteristics...157

Yufei Cui', Yi Wu?, Hao Sun?, Yong Xiao', Fuzeng Zhang'

'China Southern Power Grid, China, °Xi‘an Jiaotong University, China

Comparison of Ablation Characteristics of Polymer-Ablated Arc with Wear Polymer Material...161
Yusuke Nakano', Yasunori Tanaka', Tatsuo Ishijima’, Daiki Nagai?, Kentaro Inenaga?
'Kanazawa University, Japan, *Seiko Electric Co, Ltd,, Japan

Switching Performance and Capability of Multiple Breaks within Electromechanical Relays
Used for Power Backup Application...166

Zhe Zheng, Yubin He, Wanbin Ren

Harbin Institute of Technology, China

On Current Commutation in an Enhanced Active Resonant Breaker with Fast Mechanical
Switch...N/A

Mrunal Parekh', Tim Augustin', Jesper Magnusson?, Marley Becerra', Hans-Peter Nee!

'KTH Royal Institute of Technology, Sweden, ?ABB Corporate Research, Sweden



A

R

WEdﬂESday, MarCh 16 Poster Session 1

01 Switching Phenomena in SF6 and Alternative Gases
03 Switching Phenomena in Air (low-voltage circuit breakers and relays)

04 DC and Semi-conductor Switching Technologies

06 Lifetime Management of Power Equipment

08 Fundamental Physics and Electrical Insulation Technologies
(including insulation materials & components)

09:00-10:00 Lobby (3F)

Chair Se Hee Lee (Kyungpook National University, Korea)

1-0390 Modelling of Nozzle Ablation and Geometric Change in Gas Circuit Breaker...N/A
Jungho Park, Man Jun Ha, Kyungbo Seo
Hyosung Corporation, Korea

1-0424 Evaluation of Interruption Performance Index of High Voltage Circuit Breakers Using
Numerical Simulation and Data Analysis Technique...186
Man Jun Ha, Hong Kyu Kim, Kyung Bo Seo
Hyosung Corporation, Korea

1-0450 Plasma Arc Simulation of High Voltage Circuit Breaker with a Hybrid 2D/3D Model...190

Yongnam Park, Taehun Song
Hyundai Electric and Energy Systems Co,, Ltd, Korea

1-0460 Electromagnetic Transient Program Modeling for Switching Over-voltage Analysis in Shunt
Reactor...194
SeungRyle Oh, InYoung Jun, KiSun Han, Jiwon Kang, JaeHong Koo
Korea Power Electric Corporation Research Institute, Korea

1-0622 Measurement of Disconnector Switching Surge Propagation Characteristics along Control
Cables in GIS Substations...N/A
Jongkee Choi, You-jin Lee, Joo-sik Kwak
Korea Electric Power Corporation, Korea

1-0664 Three-dimensional Simulation of Hot Gas in Cooling Chamber and Tank of High-Voltage
Circuit Breaker for Alternative Gas...201
Ming Cui, Jaeseop Ryu, J.Y. Park, C.Y. Bae, Y.G. Kim
LS ELECTRIC Co,, Ltd, Korea



WEd n eSd ay, Ma rCh 1 6 Poster Session 1

3-0523

4-0734

6-0115

6-0634

8-0139

8-0144

8-0283

8-0322

8-0374

Air Arc Simulation in Low Voltage Electrodes...233
Keewon Kim, Jeong Su Lee, Hyun Woo Joo, Chae Yoon Bae, Kil Young Ahn, Young Geon Kim
LS ELECTRIC Co,, Ltd,, Korea

Arc Extinction Structure of Air Circuit Breaker for Improvement of Direct Current Breaking
Performance...237

Han Baek Chung, Kyu Ho Lee, Woo Jin Park, Kil Young Ahn, Young Geun Kim

LS ELECTRIC Co,, Ltd, Korea

A Study on the Accelerated Life Models for Lifetime Prediction of the GIS Based

on Insulation Spacer...241

Min-Seok Kim', Dong-Seok Hong?, Yong-Sun Cho', Chun-Gi Yun', Han-Goo Cho?

'Korea Electrical Industry Technology Research Association, Korea, “Taihan Electric Wire Co,, Ltd, Korea,
*EPLUS Electric Co., Ltd.,, Korea

An Analysis of Partial Discharge Characteristics due to Transformer Bushing Failure...245
Hyung Jun Ju', Jong Geon Lee', Ki Sun Han', JiWon Kang', Won Choi?
'Korea Electric Power Research Institute, Korea, °SMND, Korea

A Study of Insulation Design on Extra High Voltage Spacer of Eco-friendly Material
with Built in E-CVT...249

Woo Ju Shin, Dong Suk Hong, Ki Sang Kim, Jae Hyuk Song

TAIHAN WIRE Co., Ltd., Korea

Insulation Design of 25.8kV Class Gas Insulated Switchgear in Dry Air...253
Hakju Lee, Jeuk Yeun, Heesub Ahn, Jongung Choi, Yonggun Kim
LS ELECTRIC Co,, Ltd, Korea

Experimental Investigation on Impulse Breakdown Characteristics of Multiple Sphere-
Plane Electrode Vacuum Gaps in Parallel...257

Jingyu Shen, Hui Ma, Yu Du, Zhiyuan Liu, Yingsan Geng, Jianhua Wang

Xi‘an Jiaotong University, China

Evaluation of Performance of 3D Printed Miniature GIS Spacer according to FGM
Electrical Design and Designed Composition Using Meta-Heuristic of NSGA-I...261
Han-Goo Cho, Yo-Han Noh

EPLUS Electric Co,, Ltd, Korea

A Comparative Study on the Partial Discharge Characteristics of Dry-air and SF;...267
So Yeon Kim, Woong Ki Hong, Myoung Hoo Kim, Sang Yong Jin, Kyong Hoe Kim
ILJIN ELECTRIC, Korea



WEd“ESday, MarCh 16 Poster Session 1

8-0379

8-0383

8-0395

8-0451

8-0490

8-0544

8-0556

8-0669

8-0686

Effect of Bio-based Epoxy Resins on the Thermal, Mechanical Properties and Their
Applicability to Gas Insulated Switchgear Spacer Materials...271

Han-Goo Cho', Yo-Han Noh!, Young-Gi Hong?, Jaesung Bae?, Jaehyeong Lee?

'EPLUS Electric Co,, Ltd,, Korea, ?Dongwoo Electric Co., Ltd, Korea, *Sungkyunkwan University, Korea

Injection Molding Analysis of the Bio Epoxy based Spacer for Gas Insulated Switchgear...275
Jaesung Bae, Chanyong Lee, Wonchang Lee, Byungyou Hong, Jaehyeong Lee Sungkyunkwan
University, Korea

The Effect of Surface Roughness on Breakdown in Eco-friendly Gas...279
Dong Hoon Jeong, Tae Han Kim, Young Hwan Chung
Hyosung Corporation, Korea

Characteristics of SF, Alternative Gas for GIS Application in KEPCO...282

Sun-geun Goo, Jeong-hun Lee
Korea Electric Power Corporation, Korea

Site Test of Fluoro-based 362kV Eco GIB...286
Jeong-Hun Lee, Sun-Geun Goo
Korea Electric Power Research Institute, Korea

Simulation of Space Charge Accumulation and Transient Electric Field within Polymeric
Dielectric under Polarity Reversal...290

Sun Jin Kim, Bang Wook Lee

Hanyang University, Korea

Comparative Analysis of Partial Discharge Characteristics of an Eco-Friendly Insulation Gas...294
Nam Hoon Kim', Sung-Wook Kim?, Gyung-Suk Kil', Dong-Eon Kim'

'Korea Maritime and Ocean University, Korea, *Silla University, Korea

A Study on the Properties of the Eco-friendly Epoxy Composite Materials with Epoxidized
Soybean Qil(ESO) Added...298

Juhyeong Son, Youngki Hong, Kil Sou Kim

DONGWOO ELECTRIC Corp., Korea

Simulation Non-Equilibrium Arc Plasma in SF, Circuit Breaker Based on Lattice Boltzmann
Method...303

Jia Cui, Qili Sun, Fei Gao, Junmin Zhang

Beihang University, China



A

3

Th U rSday, Ma rCh 1 7 Poster Session 2

02 Switching Phenomena in Vacuum
09 Digital Simulation and Optimal Design Technologies for Power Equipment
10 Testing and Measurement Technologies in Power Equipment

11 Electrical Actuators and Operating Mechanism for Power Equipment

12 Al and loT Application for Power Equipment Development

13 Others

15:30-16:30 Lobby (3F)
Chair Hongkyu Kim (HYOSUNG, Korea)

2-0244 The Influence of the Dispersion in Pre-arcing Time of Vacuum Circuit Breakers
on the Controlled Switching of Capacitor Banks...206
Jincai Huang', Yun Geng', Qingbin Jin? Xinggui Chen', Jin Yan', Yinsan Geng’
'Xi'an Jiaotong University, China, °Xi'an High Voltage Apparatus Research Institute Co,, Ltd, China

2-0246 The Step Effect and Hysteresis Effect of Field Emission of Graphene
in the Direction Normal to the Graphene Plane...N/A
Ziru Zha, Senkun Mei, Zhenxing Wang, Zhiyuan Liu, Zhipeng Zhou
Xi'an Jiaotong University, China

2-0343 Vacuum Arc Spectroscopy Diagnosis and Particle Distribution Study in the Near-cathode/Near
Anode Region...216
Ligiong Sun, Bo Cao, Zhiyuan Cao, Zhenxing Wang, Yingsan Geng, Zhiyuan Liu, Jianhua Wang Xi‘an
Jiaotong University, China

2-0387 The Influence of Anode Material on the Anode Spot Formation in High Current Vacuum Arcs...222
Zaigin Zhang', Hui Ma?, Zhiyuan Liu?, Yingsan Geng?, Jianhua Wang?

'Xi'an University of Technology, China, ?Xi'an Jiaotong University, China

2-0434 Distribution of Dynamic Prestrike Electric Field Strength when Switching on Inrush Current in
40.5kV VIs...229
Haoging Wang, Qing Duan, Ning Liu, Jinyang Lin, Wanxing Sheng, Xiangyang Li
China Electric Power Research Institute, China



Th u rSd ay, Ma rCh 1 7 Poster Session 2

9-0185

9-0321

9-0399

9-0403

9-0436

9-0458

9-0488

9-0494

9-0504

Research on 110kV Oil Impregnated Paper Capacitance Graded Transformer Bushings

Based on the Design Principle of Equal Capacitance and Steps Technology...N/A
Junwei Diao', Jianbin Ye', Yu Zhang', Haoen Cao', Yu Luo?

'Guangzhou Power Supply Bureau Co,, Ltd., China, ’Wuhan University of Technology, China

Design of Shield Ring for UHV-class Gas-insulated Switchgear Spacer with Built-in
Rogowski Coil Based on Electromagnetic Interference Analysis...312

Mincheol Cho', Jae-Gil Lee?, Rae-Eun Kim?

"University of Tsukuba, Japan, *Korea Electrotechnology Research Institute, Korea, Korea Electronics
Technology Institute, Korea

Research on the Simplified Physical Arc Model of High-voltage Self-blast Circuit Breakers...317
Jee Yong Park, Kyoun Woo Kim, Chae Yoon Bae, Kil Yong Ahn, Young Geun Kim
LS ELECTRIC Co,, Ltd., Korea

Thermal Behavior Simulation by Internal Arc Energy in Switchgear...321
Jeong Su Lee, Jee Yong Park, Jae Seop Ryu, Chae Yoon Bae, Kil Yong Ahn, Young Geun Kim
LS ELECTRIC Co,, Ltd., Korea

Application of Lattice Boltzmann Method to SF, Circuit-Breaker Arcing Process Simulation...326
Qili Sun, Jia Cui, Fei Gao, Meijing Gui, Junmin Zhang
Beihang University, China

Modeling of Ablation-controlled Arc Plasma in a CO, Mixture Circuit Breaker...331
Yeonho Oh, Hyun-Jae Jang, Junkyu Park
Korea Electrotechnology Research Institute, Korea

Optimization of a Magnetic Contactor using Strategy-selecting Hybrid Optimization
Algorithm...335

Jaewoo Kang', Sang-Yong Jung?

'Seoul National University, Korea, *Sungkyunkwan University, Korea

System Simulation of High-Voltage Circuit Breaker using Multi Object Optimization...339
Heesang Sohn', Zeljko Tanasic?, Tae-Hun Song'

"Hyundai Electric and Energy Systems Co., Ltd., Korea, >Hyundai Electric Switzerland Ltd., Switzerland

Study on Insulation Property of Bushing in Dry Air...343
Jin Seok Oh, Hee Tae Park, Chan Sol Park, Young Il Kim ENTEC
Electric & Electronic, Korea



Th U rSday, Ma rCh 1 7 Poster Session 2

9-0590

9-0593

9-0625

10-0143

10-0222

10-0333

10-0341

11-0228

11-0506

12-0254

Fault Protection Strategy for Multi-Terminal HVDC System by Use of DC Circuit Breaker...348
Jong Geon Lee', Hyung Jun Ju', Ki Sun Han', Ji-Won Kang', Bang-wook Lee?
'Korea Electric Power Research Institute, Korea, ?Hanyang University, Korea

Optimal Shape Design for Mitigating the Electric Field of 170kV GIS Spacer Built-in NCIT...352
Seungil Choi, Xuanxi Liu, Tao Jing, Sanghun Han, Joonho Lee, Younghoon Cho
Konkuk University, Korea

Simulation of Current Transformer Saturation by Decaying DC Component of Fault Current...N/A
Jongkee Choi, Youjin Lee, Sungsik Shin, Sang-young Lee, Jae-woo Eum, Yoon-gon Hwang
Korea Electric Power Corporation, Korea

Construction of the Interoperability Test-bed for IEC 61850 Based Digital Substation...359
Nam-Ho Lee, Seok-Kon Kim, Byung-Tae Jang, Nam-Dae Kim, Woo-Joong Kim, Yu-Yeong Park
KEPCO Research Institute, Korea

Development of the Testing Automation System for verifying interoperability of Digital
Substation...363

Yu-Yeong Park, Seok-Kon Kim, Byung-Tae Jang, Nam-Dae Kim, Woo-Joong Kim, Nam-Ho Lee
KEPCO Research Institute, Korea

Mechanical Feature Extraction of High Voltage Circuit Breaker Based on Machine Vision...367
Dingge Yang', Bo Niu', Sheng Lei?, Xueli Wang?, Yakui Liu?, Guogang Zhang?

'State Grid Shaanxi Electric Power Research Institute, China, °Xi'an Jiaotong University, China,

3State Grid Xi'an New Area Power Supply Company, China

Detection of Mechanical Defects of High Voltage Circuit Breaker Based on Improved Edge
Detection and Deep Learning Algorithms...372

Sheng Lei', Yibo Guo', Yakui Liu', Feng Li', Guogang Zhang', Dingge Yang?

'Xi'an Jiaotong University, China, *State Grid Shaanxi Electric Power Research Institute, China

Optimal Design of Uni-Directional Linear Solenoid...376
Yong Bae Kim, Chan Sol Park, Young Il Kim
ENTEC Electric & Electronic, Korea

Co-simulation for Dynamic Characteristics Analysis of the Ultra-high Voltage Circuit Breaker...380
lichul Ahn, Yongnam Park, Taehun Song
Hyundai Electric and Energy Systems Co., Ltd, Korea

Intelligent Diagnosis of GIS Partial Discharge via Stacked Autoencoder and Transfer Learning...384
Qianzhen Jing, Jing Yan, Ruixin He, Yifan Xu, Lei Lu
Xi‘an Jiaotong University, China



Th u rSd ay, Ma rCh 1 7 Poster Session 2

12-0278  High Voltage Circuit Breaker Fault Diagnosis Multi-channel Integrated Convolutional
Neural Network...388
Xinyu Ye, Jing Yan, Yanxin Wang, Lei Lu, Yuannan Dai
Xi'an Jiaotong University, China

13-0352  Prediction of Temperature Rise of Eco-friendly GIS with Electromagnetic-thermal Coupled
Analysis...393
Min-Soo Choi, Jaewon Han, Heesub Ahn, Jongung Choi, Yonggun Kim
LS ELECTRIC Co,, Ltd., Korea

13-0428  Plan for Developing Modular Green Substation...397
Inyoung Jun, Seungryle Oh, Kisun Han, Hyun Seok Kim
Korea Electric Power Research Institute, Korea

13-0432  Circuit Breaker Diagnostic System Using Digital Substation IED...401
Min Woo Baek, Jinwoo Son, Chiwuk Gu, Taehee Kim
VITZRO EM Co,, Ltd,, Korea

13-0438 A Study on a CB for Large-capacity Reactive Power Compensation Facilities of HVDC...406
Si-Hwan Kim, Jongsu Yoon, Joosik Kwak
Korea Electric Power Research Institute, Korea

13-0547  Dielectric Breakdown Characteristics of Oil Impregnated Pressboard according to
Frequency Change under AC-DC Combined Voltage...410
Hoseung Kim', Dong-Hun Oh? Hyunsu Song', Seungmin Bang', Bangwook Lee?

"Hanyang University, Korea, *Electronic Engineering, Korea

13-0571  Research on the Measurement Method of Conducted Emissions of Surge for the Protection
of Substation Facilities by Switching Surge...414
Min Hae Park, Joo Sik Kwak, Moon Gyu Jeong, Seon Ju Shim
Korea Electric Power Corporation, Korea

Additional Paper

2-0409 A Study of Electrostatic Induced Voltage between the Contacts in Vacuum
Interrupter of 25.8kV MV V(CB...226
Myeong-Seob Choi, Jeong-Hoon Kim, Chan-Sol Park, Heung-Ryeol Koh, Young-Il Kim
Entec Electric & Electronic Co., Ltd., Korea






