2013 IEEE Conference on
Electrical Insulation and
Dielectric Phenomena

(CEIDP 2013)

Shenzhen, China
20-23 October 2013

Volume 1
Pages 1-670

I E E E IEEE Catalog Number: CFP13CID-POD
4 ISBN:

978-1-4799-2598-8

1/2



Whitehead Lecture

INSUlator ICING FIQSNOVET ......ccciiiiiiiiicccccccccreecccerrreer e e e s s s s s e s s s e e s s s sssssasaanns 1
Masoud Farzaneh'
1University of Quebec in Chicoutimi

Session 1 (Oral) Outdoor Insulation

1-1

1-2

1-3

1-5

1-6

The Influence of DC Electrical Field on Composite Insulators Icing and Leakage Current

(00 T Tt =T 4T xRN 16
Li-Chun Shul, Yanzhun Hel, Wei Yuanl, Qin Hul, Zhi Wu'

Istate Key Laboratory of Power Transmission Equipment & System Security and New Technology

Suppression of Erosion Due to Dry-Band Arcing Under DC by Alumina Tri-Hydrate Filler in

L] 1T o T8 2T o oY= 20
Refat Ghuneml, Shesha Jayaraml, Edward Cherney !

1University of Waterloo

De-Iced Super-Hydrophobic Coating's Hydrophobicity and Surface Micro-Structure................ 24
Xinzhu Yanl, Yong Liz, Jian Lil, Qian Wangz, Gaolin Wuz, Jin Fuz, Yushun Zhao®

lChongqing University, ’Electric Power Research Institute of Chonggqing Electric Power Company,
*overhaul Branch Company of Chongqing Electric Power Company

Study on Dynamic Flashover Model of Ice-Covered Insulator String........cccceeeeeeirieiciecieccccnccnnns 28
Zuoming Xul, Tao Xuz, Wei Hul, Tao Yaol, Xiaodong Wanl, Xiaodong Wan'

IState Key Laboratory of Electrical Insulation and Power Equipment, XiG€™an Jiaotong University,
“China Electric Power Research Institute

Velocity and Electric Field of the Arc Root Propagating Over an Ice Surface...........ccceeeeeinnnnee 32
Shahab Farokhil, Azam Nekahil, Masoud Farzaneh®
lGlasgow Caledonian University, 2University of Quebec at Chicoutimi

Environmental Pollution Effects on Insulators of Northern Egypt HV Transmission Lines......... 35
Mohamed Abouelattal, Mohamed Abouelsaadl, Bahaa Arafaz, Mohamed Ibrahim®

Shoubra Faculty of Engineering, 2Pyramids High Voltage Research Center (PHVRC), 3Egyptian
Electricity Holding Company

Session 2A (Poster) Aging

2A-1

Finite Element Method Modelled Dielectric Response for Condition Evaluation of Transformer
G U =T o PP 39

viii



2A-2

2A-3

2A-4

2A-5

2A-6

2A-7

2A-8

2A-9

Yi Cuil, Chandima Ekanayakel, Tapan Sahal, Peidong Duz, Hui Ma*
School of Information Technology and Electrical Engineering, University of Queensland, EPRI of
Gansu Province in State Grid Corporation of China

Interpretation Possibilities of the Diagnostic Measurements on Power Cables and Their

(0e T 0o T- 1 41« 1 11 N 43
Ivana M/adenovicl, Christian Weindl"

1University of Erlangen-Nuremberg

The Insulation Properties Analysis for EHV XLPE Cables with Different Service Years............... 47
Pan Luol, Yang Xul, Yanqun Liaoz, Jiangjing Cuiz, Zhihua Luz, Zhigang Ren3, Xiao Gu'

Xi'an Jiaotong University, ’Zhuhai Power Supply Bureau, 3Beijing Electric Power Research
Institute

Experimental Research on Stator Insulation System of 5 MW Offshore Wind Turbine Generator
Under Simulated Marine ENVIFONMENTS ......cceeiiiiiiiiiinnnniiiiiiiiiissneieiiiimssseessismmmssseesssssssse 52
Liu Xuezhongl, Zhang Tian/ongl, Bai Yonggangl, Ding Xiaoxial, Wang Fangwenz, Chen Tangzez,
Zhao Dan’

Xi'an Jiaotong University, ZXiangtan Electric Manufacturing Co., Ltd.

Evaluation Method of Insulation System for Wind Turbine Generator Based on Accelerated
Multi-Factor AZEING TeSt ...ccviiiiiiiiiiiiiiiiiiiiiii s s s s s s s s s s s s s s sssasssanes 56
Liu Xuezhongl, Bai Yonggangl, Wang Xiaomel’, Ding Xiaoxid', Zhang Jianjunl, Zhang Tian/ongl,
Zhang Kai’

Xi'an Jiaotong University, ’China Shipbuilding Industry Corporation

Impacts of Copper Products on Characteristics of Frequency Domain Dielectric Spectroscopy of
(0 11 B e YT gl [ R U] T o N 60
Duan Zongchaol

ISouthwest Jiaotong University

Influence of Acid on Frequency Domain Dielectric Spectroscopy of Oil-Paper Insulation ......... 65
Wang Xiaojianl, Cui Yunguangl, Wu Guangningl, Peng Qianz, Chen Lingz, Duan Zongchaol
ISouthwest Jiaotong University, ’Sichuan Electric Power Research Institute

A New Method of Estimating the Inverse Power Law Ageing Parameter of XLPE Based on Step-
R LTI I 69
Tong Liul, Zepeng Lv2, Ya Wangz, Kai Wuz, Leonard A. Dissadoa, Zaixing Pengl, Ruihai Li*

*Electric Power Research Institute, CSG, ’Xi'an Jiaotong University, 3Department of Engineering

Study on SF; Decomposition Characteristic Under Thermal Fault and Its Representation MethodT0
Jianyu Panl, Ju Tang 1, Qiang Yaoz, Cunchao Wangg, Fuping Zengl



2A-10

2A-11

2A-12

2A-13

2A-14

2A-15

2A-16

2A-17

lChongqing University, zChongqing Electric Power Research Institute of Chongqing Power
Company, *Electric Power Research Institute of Jiangsu Power Company

Study on Thermal Aging Characteristics of Epoxy Resin/Inorganic Filler Composites for the Fully
CaStiNG BUS Bar...cccuuuiiiiiiiiiennniiiiiiiiienmnnisiiiiiissmmsssssssiisssssssssssssissssssssssssssssssssssssssssssssssssssssssssns 77
Nai-Kui Gaol, Wen-Xi Zhangl, Zhao Liul, Hai-Yun Jinl, Chun Wu'

IState Key Laboratory of Electrical Insulation and Power Equipment,XiG€™an Jiaotong University

Study on the Dielectric Response Characteristic of XLPE Cables ........cccceeerriiririisirisissssssssssnnnnnns 81
Gang Ye', Hua Li', Fuchang Lin®, Xiaogang wu', Zeqi Huangl, Qin Zhangl, Jingwei cai'

IState Key Laboratory of Advanced Electromagnetic Engineering & Technology(Huazhong
University of Science &Technology, HUST)

Operating Characteristics of RTV Anti-Pollution Flashover Coatings......cccccceeeeeereeeeeeeeeeeeeeeeeenens 85
Cuiru Yangl, Tong Liz, Can Chenz, Zhidong Jiaz, Zhicheng Guanz, Ruimin Chenl, Chunyao Lin®
lGuangdong Electric Power Research Institute, *Graduate School at Shenzhen, Tsinghua
University

The Pyrolytic Experiment and Thermal Dynamics Analysis of Insulating Oil .........cccccevvviiieennnns 89
Anxin Zhaol, Xiaojun Tangl, Zhonghua Zhangl, Junhua Liu"
Xi'An Jiaotong University

AC Electroluminescence Spectra of Polyethylene Naphthalate: Impact of the Nature of
=T oL o T PPN 93
Bo Qiaol, Gilbert Teyssedrel, Christian Laurent®

1University of Toulouse & CNRS, Laboratoire Plasma et Conversion dG€™Energie, Université P
Sabatier, Bat 3R3, 118 route de Narbonne, 31062 Toulouse, France

Temperature and Frequency Dependence of Dielectric Parameters of Qil-Paper Insulation
Under Sinusoidal and Square Wave EXCItations........cccccvviiiiiiiiiniiiiiiiiiniiinnnnnnnnnnnnnnnnnnssssennnnnn 97
Arpan Pradhan’, Biswendu Chatterjeel, Sivaji Chakravorti*

ljadavpur University

Insulation Geometry Independent Aging Sensitive Parameter Evaluated from Transfer Function
of Debye Model for Condition Assessment of Oil-Paper Insulation ..........cccceeeeviiiviiiiiiciinnnnee 101
Arijit Baral’, Sivaji Chakravorti*

ljadavpur University

Study on the Moisture-Heat Resistance PET Polyester Film.......ccccoeeveiiiiiiiiiiiiiinniniiiiisnsinnnnnnnn, 105
Luo Chunmingl, Peng Zongrenl, Wu Qingzhoul, Ning Xin®
Xi'an Jiaotong University



2A-18

2A-19

2A-20

2A-21

2A-22

2A-23

2A-24

2A-25

DP and Dielectric Characteristic Research of Polymer Materials Under High Temperature in

1Y T =T - 0 | N 108
Kai Yangl, Wei Wangl, Fuping Lil, Jiazhen Dul, Jian Lul, Kai Zhou'

lBeijing Key Laboratory of High Voltage & EMCi%EState Key Laboratory of Alternate Electrical
Power System with Renewable Energy Sourcesi’%ENorth China Electric Power
Universityi%EBeijing 102206i%EChina

The Specific Aspects of Degradation of Electrical Insulation Under DC Voltage ........ccccccuueennnnt 112
Pavel Trnkal, Michal Svobodal, Josef Pihera®
1University of West Bohemia

The Influence of Organic Acid on Thermal Aging of Power Transformer Oil-Paper Insulation. 116
Cui Yunguangl, Wu Guangningl, Wang Xiaojianl, Peng Qianz, Chen Lingz, Gao Bo'

School of Electrical Engineering, Southwest Jiaotong University, ’Sichuan Electrical Power
Research Institute

Influence of Moisture and Oxygen on Aging of Oil-Paper Insulation.......ccccccceeeiiiiiniinnneeeennnnn. 120
Li Yantaol, Wu Guangningl, Li Weil, Cui Yunguangl, Gao Bo'
School of Electrical Engineering, Southwest Jiaotong University

Operational Status Assessment of 10kV XLPE Cable ..........ccccuueeemmmnnnnnnnnnnnnnnnnnnnnnnnnnssnsnsssssssnnes 124
Ye Yuanl, Guojun Luz, Wei Wanga, Weinan Fanl, Weiyan Liaoz, Zhidong Jial, Zhicheng Guan®
lDepartment of Electrical Engineering and Applied Electronics Technology, Tsinghua University,
zGuangzhou Power Supply Bureau Co. Ltd, 3Shanghai Municipal Electric Power Company Branch
Office Supply Pudong

Study on the Influencing Factors of Natural Degradation of Liquid Silicone Rubber Used for
=T I T T U] 1 oY o PN 128
Can Chenl, Yifeng Linz, Zhidong Jial, Tong Lil, Hai Lul, Xilin Wangl

'Graduate School at Shenzhen, Tsinghua University, zGuangdong Electric Power Research
Institute

Establishing Correction Factors for the Partitioning of Furanic Derivatives Between Oil and
Paper INSUIation ........ccoiiiiiiiiiiiiiiiiiiini s e s ee e 132
Marie-Claude Lessardl, Jocelyn Ja/bertl, Mohamed Ryadi2

'IREQ, *EDF

The Frequency Domain Spectroscopy of Natural Ester and Its Impregnated Paper Insulation 136
Chen Lingl, Liu Ruiz, Zhang Fu-Zhou®

School of Electrical Engineering, Southwest Jiaotong University, ? Sichuan Electric Power
Research Institute

Xi



2A-26

2A-27

2A-28

2A-29

2A-30

2A-31

2A-32

2A-33

Research of Dielectric Spectroscopy on Insulation Aging Assessment of XLPE Cables............. 140
JiLiv', You Xu', Xinlao Wei', Xiujing Li*

"Harbin University of Science and Technology

Tracking Copper Sulfide Formation in Corrosive Transformer Oil ........ccccoeviiiiiiiiiiiiiiiiiniiinnnnnns 144
Pedro S. Amarol, Marco Facciottil, Alex F. Holtl, Paul L. Lewinl, James A. Pilgriml, Richard C. D.
Brownl, Gordon Wi/sonz, Paul Jarman®

1University of Southampton, Southampton SO17 1BJ, UK, °National Grid, National Grid House,
Warwick Technology Park, Gallows Hill, Warwick CV34 6DA, UK

Dielectric Breakdown and Morphological Evolution of PTFE During Thermal-Oxidative Ageing at
Temperatures Lower and Higher Than the Melting Temperature...........cccceeeiiiiiiiiiiiiiiiiiinnnnnn. 148
Xiaolin Huangl, Juan Martinez-Vegal, David Malec*

lLaboratory on Plasma and Conversion of Energy

Influence of Accelerated Aging on Dielectric Properties of Extruded Nylon 6 Film.................. 152
Rui Dingl, Nicola Bowler’
Ylowa State University

Corona Phenomena for Long-Term Operating Conductor Under Different Weather Conditions0156
Lan Chenl, Fangdong Chenz, Wei Songz, Xiandao Zi2, Yuanjiu Wangl, Xingming Bianl, Liming

Wangl, Zhicheng Guan'

lTsinghua University, ’Jibei Electric Power Company, limited

Surface Modification of Polypropylene Film with Dielectric Barrier Corona Discharge............ 160
Hai-Bao Mul, Wei Gaol, Zheng-Shi Changl, Guo-Li Wangz, Guan-Jun Zhangl

Istate Key Lab of Electrical Insulation and Power Equipment, School of Electrical Engineering,
Xi'an Jiaotong University, ’National Engineering Laboratory for Ultra High Voltage Engineering
Technology (Kunming & Guangzhou)

Distribution Characteristics of Acid and Influence of Acid on Thermal Aging of Oil-Paper

] 1T o Pt 164
Chen Lingl, Liu Ruiz, Wang Xiaojianl

School of Electrical Engineering, Southwest Jiaotong University, ? Sichuan Electric Power
Research Institute

A Comparative Analysis of Characteristics of PPS and PTFE Under Electrical-Thermal Aging in
LY T4 T=T T I | Nt 168
Wei Wangl, Kai Yangl, Jiazhen Du’, Fuping L, Jiefeng Gu'

Xii



2A-34

2A-35

2A-36

2A-37

2A-38

2A-39

2A-40

2A-41

2A-42

lBeijing Key Laboratory of High Voltage & EMCi%EState Key Laboratory of Alternate Electrical
Power System with Renewable Energy Sourcesi’%ENorth China Electric Power
Universityi%EBeijing 102206i%EChina

Gas Generation Properties of Oil-Paper Insulation Under Pulsating Voltage .........ccccceeeunnnnee. 172
Lianwei Baol, Jian Lil, Zhiman Hel, Tianyan Jiangl
1 . . .

Chongging University

An Improved Failure Model of Oil-Paper Insulation at Pulsating DC Voltages...........ccceeevvinnnns 176
Jian Lil, Yan Wangl, Lianwei Baol, Peng Sunl, Chenmeng Xiangl
1Chongqing University

Influence of Proportion of Vegetable Insulating Oil and Mineral Insulating Oil on Thermal Aging
Of Oil-Paper INSUIAtioN.......ccceiiiriirrrrrssrrnnnnennnsnssnssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnnnnnnns 180
Baimei Wangl, Jian Lil, Junru Xiangl, Bin Du*
1 . . .

Chongging University

Study on Stray Gassing Measurements by Different Methods..........cccceevevvrirrriricrccnrcnncincnnnnnns 184
Johan Weesmal, Martin Sternerl, Bruce Pahlavanpourz, Linnea Bergeld3 , Jayme Nunes4, Kjell
Sundkvist'

lNynas AB, zNynas Naphthenics Ltd, 3Nynas, 4Nynas Ltda

Surface Aging of Thermoplastic Materials in Severe Climate Conditions .........ccccceeeeerrericnnnnne 190
Su Zhaol, Harald Martinil, Dietmar Gentschz, Fabian Dulischz, Arne M. Klaska®
'ABB Corporate Research, 2ABB Power Product

Research on the Space Charge Characteristics of Insulating Carboard and Polymers in High-
Temperature Transformer Oil.......ccccoviiiiiiiiiiiiiiiiiiiiniiiiiiisisssssssssssssssssssssssssssssssssssssssssssssssssssses 194
Jingjing Chen’, Youping T, Dinghua Liu*, Zhou Yiyangl, Wang Wei', Wang Wei'

"North China Electric Power University

Fault Gases Dissolved in Vegetable Insulating Oil Under Electrical Faults...........cccceeeeeeeeeeennee. 198
Yu Liul, Jian Lil, Shuhan Yaol, Bin Du’

lChongqing University

Accumulative Effect of Oil-Paper Insulation System Under Multiple Lightning Impulse Voltage202
Potao Sunl, Wenxia Simal, Qing Yangl, Tao Yuanl, Xing Lanl, Chen Lu*
IState Key Laboratory of Power Transmission Equipment & System Security and New Technology

Electrical Aging Test on Random Wire Wound Stator Insulation Applying Voltage Pulses ...... 206
Francesco Guastavinol, Alessandro Rattol, Fabio Porcilel, Laura Della Giovannal, Giulio Secondo®

xiii



1Univer5ity of Genova, ’ABB S.p.A.

Session 2-B (Poster) Charge Storage and Transport

2B-1

2B-2

2B-3

2B-4

2B-5

2B-6

2B-7

2B-8

Thermally Stimulated Current and Dielectric Studies of Liquid Crystal Composites................ 210
Naikui Gaol, Chun Wul, Wenxi Zhang 1, Chi Chenl, Haiyun Jinl, Wentao Ji*

Iy:aprm . . .

Xig€™an Jiaotong University

Stretchability and Piezoelectricity of Irradiation Cross-Linked Polypropylene Films with Space

00 T T N 214
Xinwu Zhangl, Xiaoging Zhangl

JShanghai Key Laboratory of Special Artificial Microstructure Materials and Technology & School
of Physics Science and Engineering, Tongji University

Influence of Thermally Aged Oil on Space Charge Dynamics in Oil/Paper Insulation Under DC
ANd AC EIECEIIC Field .....uuuninsssssssssssssssssssssssssssssssssssssssssssnnnns 218
Gaolin Wul, Hao Jianl, Qian Wangl, Jin Fu*

1Chongqing Electric Power Research Institute

Space Charge Behavior of Epoxy Resin at High Temperature........ccccccceeeeeeeenenennennnnnnenennennnnnes 222
Xin Ningl, Zhen Xiangl, Peng Liul, Hua Fengl, Zongren Pengl
IXiG€™an Jiaotong University

Sandwich-Structured Polyaniline-Graphene-Polyaniline Two-Dimensional Hybrid Sheets for
Polymer Nanocomposites with High Permittivity and Low Dielectric LOSS.......ccccceeeeeeeeeeeeeennes 226
Xingyi Huangl, Mi Li, Pingkaijiangl, Toshikatsu Tanaka®

JShanghai Jiao Tong University, *Waseda University

Effect of Electrode Material on Space Charge Behavior in Epoxy Resin..........ccceeeeeeeeeeeeeeeeennees 230
Peng Liul, Zhen Xiangl, Xin Ningl, Hua Fengl, Zongren Pengl
IXiG€™an Jiaotong University

The Relationship Between Dielectric Properties and Nanoparticle Dispersion of Nano-
SiliCa/EPOXY COMPOSILES..cccccrrereirrreerecrreesessseereessseessssssessessssessesssesssssssessessssessssssesssssnsesssssnaans 234
Mingze Gao’, Peihong Zhangl, Feifeng Wangl, Lin Li", Zhongyuan Li*

"Harbin University of Science and Technology

Silver Nanoparticles Embedded in Dielectric Matrix: Charge Transport Analysis with Application
to Control of Space Charge FOrmation.......cccciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisinssssssssssssssssssssssssssssssssssns 238
Kremena Makasheval, Christina ViIleneuve—Faurel, Séverine Leroyl, Bernard Despaxl, Laurent
Boudoul, Christian Laurentl, Gilbert Teyssedrel

1LAPLACE, Universite Paul Sabatier

Xiv



2B-9

2B-10

2B-11

2B-12

2B-13

2B-14

2B-15

2B-16

2B-17

Simulation of Distribution of Space Charge in £500kV Converter Transformer in DC Tests..... 242
Hongliang Zhangl’ 2 Weili Gongl, Ligiang Cao’, Ping Huang4

"Lanzhou University of Technology, *Shanxi Electric Power Research Institute, *China Nuclear
Power Engineering Co., Ltd

Quantum Chemical Calculation Study on Hetero Charge Accumulation in Polyimide Film
CONtAINING WAL cuuuuiiiiiiiiiiieiiiiiiiinnneeiieiiiisnsesssissiissssmssssssttessssssssssssssssssssssssssssssnssssssssssasns 246
Tatsuo Takadal, Hiroaki Miyakel, Yasuhiro Tanakal, Masafumi Yoshidal, Yuuji Hayasez

lTokyo City University, 2Fuji Electric Coep.

Space Charge Accumulation and Electric Breakdown in XLPE Under DC High Electric Field..... 250
Hitoshi Suzukil, Nozomu Andol, Hiroaki Miyakel, Yasuhiro Tanakal, Takashi Maeno®
lTokyo City University, ’National Institute of Information and Communications Technology

Space Charge Accumulation in EpoxXy-PET COMPOSItES .....ccceeeerrerririirrsrsssssssssssssssssssssssssssssssnns 254
Supriyo Dasl, Nandini Guptal
YIndian Institute of Technology Kanpur

The Influence of Corona Discharge on Space Charge Accumulation in Polyimide Film............ 258
Tomohiko Kanl, Kazuki Abel, Hiroaki Miyakel, Yasuhiro Tanakal, Takashi Maeno®
lTokyo City University, ’National Institute of Information and Communications Technology

DC Field Measurements Around a Cable End..........ccceeviiiiiiiiiiiiiiiiiinnnnssnsssssssssennnn 262
Markus Sa/tzerl, Birgitta Kd//strandz, Kenneth Johanssonz, Daniel Borgz, Joachim Schiess/ingz,
Charles Doiron"

' ABB Schweiz AG, Corporate Research, ’ABB AB, Corporate Research

In-Situ Space Charge Measurements on Dielectrics During Electronic Irradiation by PEA ....... 266
Xuan Truong Nguyenl, Virginie Griseril, Laurent Berquezl
'LAPLACE-UPS-CNRS-INP-Université de Toulouse

Influence of the Transport Mechanism on Simulated Charge Packet Propagation in
POIYELRYIENE ... e e e s e e e e e e e e e e s e e e e e anaens 270
Fulbert Baudoinl, Christian Laurentl, Severine Le Royl, Gilbert Teyssedrel

'LAPLACE

Polarizing Electric Field Dependent Electroluminescence by Space Charge Recombination in
LLDPE FIlMS ....uiiiieeiiiicciiieieeenncceeeseeeennnssseeeseeennnssssssssseesnnnsssssssssesnnnsssssssssesannnnsssssssssnnnannnnanns 274
Jia Mengl, Yewen Zhangz, Feihu Zhengz, Zhenlian An®

XV



'MOE Key Laboratory of Advanced Micro-structure Materials Department of Physics, Tongji
University, 2Department of Electrical Engineering, Tongji University Shanghai 201804, China

2B-18 Effect of Dielectric Surface Conductivity on Atmospheric Dielectric Barrier Discharge ........... 278
Guoqing Yangl, Anbang Lil, Jian Fangl, Deyi Wangl, Boxuan Lu"
Xi'an University of Technology

2B-19 Temperature Effect on Space Charge Dynamics in Multi-Layer Insulation Under DC Field...... 283
Rogti Fatihal, Rogti Fatihal, Ferhat Marhoun®
"Université Amar Tlidji, Laghouat Algeria, ’Science

2B-20 Study of Ultra-Fast Space Charge in Thin Dielectric Films .......ccccceeeiririiiriiniininnisnssssssssssssssnnnnns 287
Feihu Zhengl, Chen Linl, Jianxing Dongl, Zhenlian Anl, Yewen Zhangl
lTongji Univ.

2B-21 Investigation of the Breakdown Characteristic of LDPE including Cumylalcohol under DC High
=T o ol =T [ PPt 291
T. Katol, T. Moril, H. Miyakel, Y. Tanaka®
lTokyo City University

Session 3A (Poster) Charge Mapping

3A-1 A Research on the Surface Charge with Different Coating Tip by Electrostatic Force Microscope?%295
Zhi Sunl, Xuan Wangl, Wei Songl, Qingquan Lei
"Harbin University of Science and Technology

3A-2 Application of Nonlinear Finite Element Method in DC Steady E-Field Calculation of Composite
INSUIAtION StrUCTUrE....ccceiiiiiiiiiiiiiiiii s s s s s s s s s s s s s anaees 298
Shi-Ling Zhangl, Zong-Ren Pengl, Peng Liu*, Xin Ningl
IXig€™an Jiaotong University

3A-3 Characteristics of Surface Charge Distribution on Oil Impregnated Pressboard Under DC Non-
LT o T T =T N 303
Yilong Chenl, Bo Qil, Chengrong Li*
"North China Electric Power University

3A4 Research on Transient Electric Field Distribution of Converter Transformer Valve Side Winding
Under Polarity ReVersal.......cccccviiiiiiiiiiiiiiiiiiiiiiinnsssssssssssssssssssssssssssssssssssssssssssssnns 307
Liangxian Zhang ! Qi-Min Zhang ? Mosheng Chen’, Zongren Pengl
IXig€™an Jiaotong University, ’XiG€™an XD Transformer Co.,LTD

XVi



3A-5 The Effect of Applied-Voltage on Photon-Number of Corona Discharge on Transmission Lines

Shuwei Wan’, Xuesong Zhao’, Xinyang Guo’, Lan Chen’, Xingming Bian', Liming Wangl
lTsinghua University, ’Jibei Electric Power Maintenance Company

3A-6 Study on the Electrical Field Strength and the Potential Distribution of Composite Insulator
with a Partial Micro-Gap in INterface........cccccccccceeennenenennnnnnnnnnnnnnnnensnsnnssnsnssssssssssssssssssssssssssnes 315
Wang Chengjiangl, Li Rufengl
Three Gorges University

Session 3B (Poster) Outdoor Insulation

3B-1 Research of Morphology of Soft Rime on Suspension Insulator for Transmission Line ........... 319
Yiwei Xuel, Yanpeng Hao'
South China University of Technology

3B-2 Study on the Natural Contamination Chemical Composition of Line Insulator in Guangzhou

Hengzhen L, Gang Lid?, Licheng L
South China University of Technology and Foshan Power Supply Bureau, South China University
of Technology

3B-3 Experimental Investigating on On-Line Monitoring of Insulation System of Power Transformersi%327
Ming Shenl, Jiandong Wul, Yi Yin®
Shanhai Jiao Tong University

3B-4 Study on the Extension Process of AC Partial Arc on Wet Contamination Insulating Surface.. 331
Yawei Lil, Hao Yangl, Xiaolei Yangl, Qiaogen Zhangl, Jun Zhouz, Xinzhe Yu’
IXig€™an Jiaotong University, “China Electric Power Research Institute

3B-5 Methodology of Modern E-Field Calculations a€“ Case Study for Insulated Cross-Arm .......... 334
Peter Sidenvalll, Igor Gutmanl, Jens Seifertz, Jan Schulte—Fischedickz, Jean-Francois Goffinet3
ISTRI, ’LAPP Insulators, *ELIA Engineering

3B-6 Study on DC Voltage Breakdown Characteristic of Gap Under Fire Conditions........................ 338
Peng Lil, Daochun Huangl, Ziheng Pul, Jiangjun Ruan’
"Wuhan University

3B-7 Study on Flashover Characteristics of Polluted Insulators Under Different Voltage Applied
LY =T T 3t 342
Bo Pengl, Fuyong Huangl, Weihua Zhou'
"Hunan Electric Power Corporation Institute

XVii



3B-8

3B-9

3B-10

3B-11

3B-12

3B-13

3B-14

3B-15

Investigation on Natural Contamination Deposition of Insulators on +500kV DC Transmission

Lines in Different ENVIFONMENTS ......ccciiiiiiiiiinreiiiiiiiiinnieeiiiiiisnesesisssssssneeesssssssssssssssssssses 347
. .1

Qin Liu

IChina Electric Power Research Institute

Melting Process of Non-Bridged Icicle and Its Effect on Ice Flashover.........ccccccevvveieeinennnnnnnnnes 350
Yu Dengl, Zhidong Jia®, Hao Jiangl, Kangning Wangg, Tianzheng Wanga, Zhicheng Guan’
lTsinghua University, ’Graduate School at Shenzhen, Tsinghua University, *Shanxi Electric Power
Research Institute

Leakage Current Characteristics of Polluted Insulators at High Altitudes.........ccccceeeeeeeeeeeeeennee. 354
Jing Nanl, Xiaodong Wanl, Tao Xul, Tao Yaol, Qin Liu*
IChina Electric Power Research Institute

The Air-Gaps Discharge Characteristic of UHV AC Substation Under Switching Pulse Voltage 358
Liang Xiel, Qi-Ming Ye'
IChina Electric Power Research Institute

Study on AC Pollution Flashover Performance and Its Altitude Correction Factor of Long String
LT ] o T PN 362
Xiaodong Wanl, Tao Xul, Qin Liul, Jing Nan'

IChina Electric Power Research Institue

Research on the Exterior Electric Field of the Ultra-High Voltage Post Insulator Under Impulse
LY 1 T 366
Yunfeng Xia', Xiyang Chen’, Jianhua Lin’, Xiaoyou Guo’, Chuanxu Wangl, Chuangrong Yin'
lDongguan Power Supply Bureau of Guangdong Power Grid Corporation

Influence of Size Parameters of Grading Ring on Electrical Field Distribution and Icing
Characteristics of 220kV Composite INSUIAOr ........ccevviiiiiiiiiiiiiiiiniiiiiniiiiieeeeeneeeeeeeeeeeeeeeeeeeeeeee 370
Wang Shijingl, Shu Lichun’, Jiang Xing/iangl, Hu Qin®, He Yanzhun®, Wu Zhi'

IState Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University

A Comparative Study of Icing Mechanism Between Soft Rime and Hard Rime for the Operating
INSUIALONS ..ceiiiiiiiiiiiiiicnin e s s e s s s s e s e s e aaaees 374
Liu Guo-Tel, Hao Yan-PengZ, Zhang Weia, Chen Yan’

School of Electric Power.SCUT, ’South China University of Technology, *China Southern Power
Grid

XViii



3B-16

3B-17

3B-18

3B-19

3B-20

3B-21

3B-22

3B-23

Research on Icing Flashover Test Methods and Leakage Current Analysis of Full-Scaled Insulator
L] =23 N 378
Bo Liul, Xinzhe Yul, Zhiyi Sul, Jun Zhoul, Yueneng Xu'

IChina Electric Power Research Institute

Influences of Wind Velocities on the Contamination Behavior of Two Outer-Rib Type and
Under-Rib Type Outdoor INSUIAtOrsS........ccciiiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeeeseeeeesssessessssssssssssssssses 382
Xiaolei Yangl, Yawei Lil, Qiaogen Zhangl, Hao Yangl, Chunhui Gul, Jun Zhouz, Xinzhe Yu’
IXiG€™an Jiaotong University, “China Electric Power Research Institute

Flashover Characteristics of Artificial Polluted UHV AC Bushing Insulators..........cccccceeeveeeennnees 387
1 . 2

Tao Xu, Zuoming Xu

China Electric Power Research Institute, ’State Key Laboratory of Electrical Insulation and Power

Equipment, XiG€™an Jiaotong University

Effect of Rainfall on Contamination of Porcelain and Glass Insulators: Experimental
INVESEIZAtiON....cciiiiiiiiiiiiiiiiii s s s s s s s s e s e e n e e 391
Xiao-Jun Yel, Heng-Zhen Liz, Gang Liu*

School of Electric Power; South China University of Technology, Foshan Power Supply Bureau,
China Southern Power Grid

melting Process of Multi-Icicles and Its Flashover Performance ..........cccccceeeeeennennnnnnnnnnnnneennnee. 395
Kangning Wangl, Tianzheng Wangl, Yu Dengz, Zhidong Jia®, Hao Jiangz, Zhicheng Guan®

Shanxi Electric Power Research Institute, 2Tsinghua University, Graduate School at Shenzhen,
Tsinghua University

Effect of Silicone Rubber Polymer Composites on Non-Uniform Electric Fields of Rod-Plane

Jingcheng Xiel, Jun Hul, Jinliang Hel, Zhichong Guol, Yu Yin®
lTsinghua University, “China Electric Power Research Institute

Evaluation Method of Composite Insulator Operation State Based on Improved Bayesian

Bo Niul, Sen Wangl, Chuanming Zhoul, Hua Huil, Panfeng Hul, Zhizhong Lit
Shaanxi Electric Power Research Institute

Study on Improving the Operation Performance of Composite Insulator by Interpolation
EleCtrode SErUCTUN . ....uuueiiiiiiiiiiietietiiinissnere et sassse e s s s s s sassss e s s s s sssssssssessssssssssssnnnessssssssnnn 407
Sen Wangl, Bo Niul, Lizhu Hez, Hua Huil, Zhizhong Lil, Bin Zh®

Shaanxi Electric Power Research Institute, zTongchuan Power Supply Bureau, 3XiG€™an Electric
Porcelain Research Institute

XiX



3B-24

3B-25

3B-26

3B-27

3B-28

3B-29

3B-30

3B-31

3B-32

Study on Mechanical and Electrical Characteristics of Gossans Electrochemical Corrosion
Ceramic Insulators on DC TransSMiSSION LiN@......ccceeeeeeeeeeeeeeeeeeeeeeemeeeeeeeeeeeeeseesesssssssssssssssssssssses 411
Ling Luo’, Fuzeng Zhangz, Yining Wangl, Hongwei Mei", Yifan Liao®, Liming Wangl, Zhicheng
Guanl, Licheng Lit

!Graduate School at Shenzhen, Tsinghua University, °Electric Power Research Institute, CSG

A Preliminary Study on the Impact of Environment to the Heat of Insulator.........cccceeevereennns 415
Ruihai Lil, Kangtai Xu2, Fuzeng Zhangl, Zhuo Xuz, Youping Tuz, Gong Bo’

*Electric Power Research Institute, Southern Power Grid (Group) Co., Ltd, ZBeijing Key Laboratory
of High Voltage & EMC, North China Electric Power University

The Arc Resistance of Binary Filled Silicone Rubber........ccccciiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiincsssssennnens 418
Lei Jingl, Chen Ruiminl, Lin Chunyaol
*Electric Power Research Institute of Guangdong Power Grid Corporation

Simulation Study on E-Field Distribution and Corona Characteristics of Composite Insulator
With Water Droplets......ccccccuuuummmmmnnnmmenennmmemnnnnmsmsessssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssasss 422
Haoran Wangl, Zongren Pengl, Shiling Zhangl, Peng Liu*

Istate Key Lab. of Electrical Insulation and Power Equipment

Aging Performance of Silicone Rubber Exposed to UV and Sandstorm .........ccceeeeiiiiiiiiiiiennnnnn. 426
Yong Zhul, Bin Mal, Xizhong Liul, Bo Songl, Xiaorong Zhangl
ljiangsu Shenma Electric Power Co., Ltd.

Moisture Absorption Characteristics of Silicone Rubber and Its Effect on Dielectric Properties?t(430
Bo Gongl, Youping Tul, Yiyang Zhoul, Ruihai Li2, Fuzeng Zhangz, Zhuo Xul, Dong Liangl
“North China Electric Power University, 2China Southern Power Grid Co

Ice Bonding Strength Detection of the Super-Hydrophobic Coating.......cccccceeeeeeiiiieneeneneeneennns 434
Zhengyong Huangl, Yong Li2, Qian Wangz, Gaolin Wuz, Jin Fuz, Jian Lil, Xinzhu Yanl, Yonglong

Yan'
lDepartment of High Voltage and Insulation Engineering, College of Electrical Engineering,

Chongging University, ZChongqing Electric Power & Research Institute, Chongqing 401123, China

Anti-Icing Performances of Super-Hydrophobic InSulator..........cccccccvciriiiiiiisssscsissssssssssssssnnens 438
Yong Li*, Yuan Wefi’, Qian Wangl, Gaolin Wu', Jin Fu', Jian L, Zhengyong Huangz, Yonglong Yan®
1Chongqing Electric Power & Research Institute, Chongqing 401123, China, ZDepartment of High
Voltage and Insulation Engineering, College of Electrical Engineering, Chonggqing University,
3Chongqing University

Modeling of the Salt Dissolving Process of Wet Natural Pollution on Silicone Rubber Insulatorst%444
Xidong Liangl, Yanfeng Gao’, Yibo Zhangl, Jiafu Wangl

XX



3B-33

3B-34

lTsinghua

Silver Corrosion in TranSfOrMErS ......cccceeiiiiiiiiiiinnreiiiniiineeeesissssssssseessssssssssssssssssssssssnsnenns 448
Alex Holtl, Marco Facciottil, Pedro Amarol, Richard Brownl, Paul Lewinl, James Pilgriml, Gordon
Wi/sonz, Paul Jarman®

1University of Southampton, ’National Grid Plc

Analysis on Natural Contamination Depositing Characteristics of Imitative Insulator String for
Overhead Transmission Line in Shantou.........cccccccceeeenennnnennnenenneennnne. ...452

Xilong Lu®, Xin Chen’, Dongdong Zhangz, Zhijin Zhangz
IShantou Power Supply Bureau, 2Chongqing University

Session 3C (Poster) Surface Flashover

3C-1

3C-2

3C-3

3C-4

3C-5

3C-6

Surface Charge Accumulation on Silicon Rubber Material Under DC Voltage in Atmosphere . 456
Guo-Qiang Sul, Hai-Bao Muz, Wen-Wei Shenl, Bai-Peng Songl, Yan Langz, Guan-Jun Zhangl

Xi'an Jiaotong University, ’State Key Laboratory of Electrical Insulation and Power Equipment,
School of Electrical Engineering, Xi'an Jiaotong University

Lifetime Investigation of Vacuum Surface Flashover SWitch .........cccccvviiiiiiiiiiiiiiiiiiiiiiniccccennnnn, 460
Zeng Bol, Su Jian—Cangz, Zhang Xi—BoZ, Cheng Jiez, Wu Xiao—LongZ, Fang Jin—Pengz, Wang Li-MinZ,
Sun Xu2, Zhao Liang2

lDepartment of Engineering Physics, Tsinghua University, ’Science and Technology on High Power
Microwave Laboratory, Northwest Institute of Nuclear Technology

The Effects of Fluorination on the Vacuum Surface Flashover Voltage of Polyimide............... 464
Cheng Jiel, Su Jian—Cangl, Zhang Xi—Bol, Liu Wen-Yuanz, Zeng Bol, Wu Xiao—Longl, Fang Jin—Pengl,
Sun Xul, Wang Li-Minl, Zhao Liangl

IScience and Technology on High Power Microwave Laboratory, Northwest Institute of Nuclear
Technology, ’Northwest Institute of Nuclear Technology

DC Surface Flashover Characteristics on Polyimide Under Different Temperature in Vacuumo0468
Zhenjun Zhangl, Xiaoquan Zhengl, Wenbin Wu', Pei Yangl, Ping Pengl
Xi'an Jiaotong University

Surface Discharges Over Insulators of Various Materials in Presence of SF6, CO2, N2 and SF6-
CO2 and SF6-N2 Mixtures Under DC VOIAge .....ccuvviiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeesssssssssssssssssssees 472
Fares Sadaouil, Abderrahmane Beroual*

’Ecole Centrale de Lyon, University of Lyon

A Study of Nanosecond Arc Surface Flashover in Metallized Polymer Films ........ccccceeeeeeennnnns 476
Victor Belkol, Oleg Emelyanovl, Mikhail Shemet*

XXi



3C-7

3C-8

3C-9

Ist. Petersburg State Polytechnical University

Influence of Air-Gap Characteristics on the Icing Flashover Performance for the Plate Model of
(0e T 0 o Yo T3 L=T0 [ o T VL - o N 478
Hao Jiangl, Guang Yangz, Zhidong Jia®, yu Dengl, Zhicheng Guan’, Tianzheng Wanga, Kangning
Wang3

lTsinghua University, 25hanghai Municipal Electric Power Company, *Shanxi Electric Power
Research Institute

Influence of Fluorination Time on Surface Flashover of Polymeric Insulation..............cccccee.... 482
Azwadi Mohamadl, George Chenl, Yewen Zhangz, Zhenlian An’
1University of Southampton, UK, zTongji University, Changhai, China

Influence of Temperature on Developing Process of Surface Flashover in Oil-Paper Insulation
Under Combined AC-DC VOItage........ccceiiiiiiiiiiiiiiiiiiiiiiiiiiiinininssnissssssssssssssssssssssssssssssssssssssssnens 486
Yuanxiang Zhou®, Fu Bao Jin®, Memg Huangl, Yanchao Sha’, Ling Zhangl, Jianwen Huangl
lTsinghua University

Session 3D (Poster) Treeing

3D-1

3D-2

3D-3

3D-4

3D-5

Simulation of Electrical Tree Initiation in XLPE Cable Insulation Under DC Field..................... 490
Xiang Zhangl, Yang Xul, Chao Duanl, Libin Hul, Yanquan Liaoz, Tingxi Sunz, Wuzhou Zhu?

Istate Key Laboratory of Electrical Insulation and Power Equipment Xi'an Jiaotong University,
’Zhuhai Power Supply Bureau

Three Dimensional Characterisation of Electrical Trees......cccvviiiiiiiiiiiiiiiiiiiiiiiinisninsnsssssssssnnns 494
Roger Schurchl, Simon M. Rowlandl, Robert S. Bradleyl, Philip J. Withers'
The University of Manchester

Influence of Nano-Titanium Dioxide (TiO2) on Electrical Tree Characteristics in Silicone Rubber
Based NaNOCOMPOSITE....cciiiiiiiiiiiiiiiiiiiieiieerrerr e see e e e e s e e se e s e sse s e s e s essseessesesessessssassssssnssannnns 498
Munzir Musal, Yanuar Zulardiansyah Ariefl, Abdul Azim Abdul Jamill, Zulkurnain AbduI—Malekl,
Mohd Hafizi Ahmad®

YUniversiti Teknologi Malaysia

Electrical Treeing Initiation and Propagation in Silicone Rubber Nanocomposites.................. 502
A.AA. Jamil', N. Bashir’, M.H. Ahmad’, Y.Z. Arief’, M. Kamarol', M. Mariatti"
Universiti Sains Malaysia, Universiti Teknologi Malaysia

Polarity Effect of Water Treeing Using New Water Electrode Method..........ccccccevvvvvvreennnennnes 506
Hiroaki Ueharal, Katsutoshi Kudoz, Yuichi Tsub013, Teruo Kanekawaa, Tetsuo Yoshimitsu®

XXii



3D-6

3D-7

3D-8

3D-9

'Kanto Gakuin University, zMeiji University, *Toshiba Mitsubishi-Electric Industrial Systems
Corporation

Electrical Tree Formation as a Measure of Degradation Resistance in Polymeric Materials for
LAV L oY oY o] [Tor- 1 o] 1 T3Pt 510
Le Wangl, Xiangrong Chenl, Libin Hul, Stanislaw Gubanskil, Jérgen Blennow"

IChalmers University of Technology

Effects of Nano Filler and Low Temperature on Treeing Phenomena of Silicone Rubber
N AN OCOMPOSITES...iiirrueiiiiiiiiitnnniiiiiiiiieenneiiiistittensmssssssttssssssssssssssssssssssssssssssssssssssssssssssnnnssssses 514
Tao Hanl, Boxue Dul, Yong Liul, Yu Gao®
jy— .. . .
Tianjin University

Electrical Treeing Characteristics Influenced by Filler Added Into One Side of the Insulation

Ryo Kawashimal, Yoshinobu Murakamil, Hiroki Shiotaz, Takao Tsurimotoz, Masayuki Nagaol
lToyohashi University of Technology, ’Mitsubishi Electric Corporation

Experimental Determination of the Valid Time Range for Kerr Electro-Optic Measurements in
Transformer Oil Stressed by High-Voltage PUulSes ........ccccceviiiiiiiiiiiiiiiiiiiiiiniininins. 522
Xuewei Zhangl, John Kendall Nowocinl, Markus Zahn®
1

MIT

Session 4 (Oral) Nanodielectrics

4-4

Research on Interface Modification and Electrical Tree of Nano PE/MMT Composites .......... 527
Chi Xiaohongl, Gao Junguol, Guo Jiahuil, Zheng Guoweil, Zhang Xianghongl
"Harbin University of Science and Technology

Study of Different Montmorillonite Content on Dielectric Property and Dispersion of
Crosslinked Polyethylene/montmorillonite NanoCoOmMPOSItes......ccevvveererrurereersneeeecsreeeeeeseneens 531
Wei Zhangl, Man Xul, Xiang Zhangl, Darong Xie'

IState Key Laboratory of Electrical Insulation and Power Equipment,Xi'an Jiaotong University

Research on the Non-Linear Conductivity Characteristic of Nano-SiC Silicone Rubber
COMPOSIEES.ceeerrrrenererernreererennererrnerereeeeessssssrsrsrssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 535
Feifeng Wangl, Peihong Zhangl, Mingze Gao’, Xin Zhao', Jinpeng Gao'

"Harbin University of Science and Technology

Thermal and Dielectric Properties of Clay/ Epoxy Nanocomposites with Low Percentage of
Graphene OXIOE .....ccccceceerrrrrsssssssnnnnnnsnsssnsssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnsnssnnnnnnnnsnnns 539

XXiii



loana Predal, Jerome Caste//onl, Michel Frechettez, Serge Agne/l, Simon Thompsona, Fengge
Gao3, Rinat Nigmatullin3, Nicola Freebody4, Alun Vaughan4

Ynstitud d 'Electronique du Sud, ?Institut de recherche dG€ ™Hydro-Québec, *Nanoscience
Laboratory, 4[Tony Davies High Voltage Laboratory

4-5 Enhancement of the Thermal Conduction of Polyimide/Boron Nitride Nanocomposites........ 543
Frangois Saysoukl, Sombel Diahaml, Marie-Laure Locate//il, Boubakeur Be/kerkz, Yves Schude//erz,
Vincent Salles3, Rodica Chiriac3, Francgois Toche®
YUniversité de Toulouse; UPS, INPT; LAPLACE (Laboratoire Plasma et Conversion d'Energie); 118
route de Narbonne, F-31062 Toulouse cedex 9, France. CNRS; LAPLACE; F-31062 Toulouse,
France., Université de Nantes; Ecole Polytechnique; IMN (Institut des Matériaux Jean Rouxel) Rue
C. Pauc, La Chantrerie, BP 50609, 44306 Nantes, France, *Université Lyon 1 UMR UCBL/CNRS
5615; LMI (Laboratoire des Multimatériaux et Interfaces) 43 Bd du 11 Novembre 1918, 69622
Villeurbanne Cedex, France.

4-6 Processing LDPE-EVA Blend with Montmorillonite and Silica Nanoparticles........ccccceeeeeeeeeeeeee. 547
Francesco Guastavinol, Laura Della Giovannal, Alessandro Rattol, Eugenia Torellol, Pilar Tiemblo
Magroz, Nuria Garcia Garcia’
1University of Genova, %Instituto de Ciencia y Tecnologia de Polimeros

Session 5A (Poster) Biodielectrics

5A-1 Preliminary Study of Bubble Formation in Vegetable Oil Filled Power Transformer ............... 551
Caesar Perkasal, Nick Le/ekakisl, Jaury Wijayal, Daniel Martin®
"Monash University, ZUniversity of Queensland

5A-2 Study on the Effects of AC Electric Fields on the Cryopreservation of SD Rat Liver Tissues ..... 555
Liu Linl, Ma Yahongl, Gao Jinghuil, Zhong Lishengl, Yu Qinxue®
Xi'an Jiaotong University

5A-3 Dielectric Spectroscopy on @ PHBV BiO-POlYMETr ......cccceeeerieeinereeennnneeeeeeeeneeeeeeeeeeeeseeeseesessseeseees 559
Olivier Ga//ot-Lava//eel, Laurent Heux’
*Univ. Grenoble Alpes and CNRS, 2CNRS

5A-4 FE Modelling and Characterization of the Mechanical Properties of Pressbaord .................... 563
Orlando Girlandal, Denny 7'jahjant02, Séren Ostlundz, Kun Weil, Lars E. Schmidt®
ABB, 2Roya/ Institute of Technology, ABB Figeholm

Session 5B (Poster) Polarization Phenomenon

5B-1 Insulation Condition Diagnosis of Transformer with Multi-Peak Polarization Spectrum......... 567
Tao Zhangl, Xiaogin Lil, Feilin Mal, Liuxue Sun’

XXiv



5B-2

5B-3

5B-4

5B-5

5B-6

5B-7

5B-8

5B-9

5B-10

China Three Gorges University

Synthesis of Polyacene Quinone Radical Polymers with Controllable Conductivity and Their
Electrorheological BERAVION........cccciiiiiiiiiiiiiiiiiiiiiiiiiiiinieinniennnneesenneeseesseessesssseessssssssesssssssssssnnes 571
Baoxiang Wangl, Lili Md", Chuncheng Hao', Qingquan Lei’

JQingdao University of Science and Technology

Experimental Study on the Dielectric Behavior of a Liquid Crystal Polymer..........ccccceeeeeeeeeee. 575
Peng Yangl, Yoshimichi Ohki*
"Waseda University, Japan

Quasi-Static and Dynamic Response of Polytetrafluoroethylene Ferroelectrets..................... 579
Xiaoging Zhangl, Xinwu Zhangl, Gerhard Sesslerz, Xiangshan Gong3

lshanghai Key Laboratory of Special Artificial Microstructure Materials and Technology & School
of Physics Science and Engineering, Tongji University, ’Institute for Telecommunications
Technology, TU Darmstadt, 3Shanghai Da Gong New Materials Co. Ltd

Application of PDC Analysis to Identify Effect of Overheating on Dielectric Response and
Conductivity of Mineral Insulating Oil of In-Services Transformers ........ccccccceecvneeneneennenennnns 583
Mohd Aizam Talibl, Zulkurnain Abd Malekz, Nor Asiah Muhamadz, Nor Akmal Mohd Jamail’

'TNB Research Sdn Bhd, ’Institute of High Voltage and High Current, 3Facu/ty of Electrical
Engineering

Space Charge Polarization in Insulating Mineral Oil.........cccceeeiiiiiiiiiiiiiniiiiiiiisssisssninssssssssssnnens 587
Yuan Zhoul, Miao Haol, George Chenl, Gordon Wi/sonz, Paul Jarman®
1University of Southampton, ’National Grid UK

Fatigue and Recovery of Cellular-Polypropylene Piezoelectrets During and After Dielectric-
Barrier DISCRArZES ...cccciiiiiiiiiiiiiiccccccceeerccrce e s e e e e e e e e s s e e e e e e e e e s e s e e s e s e s e e e seseesananns 591
Xunlin Qiul, Martynas Sborikasl, Werner Wirgesl, Reimund Gerhard"
1 . .

University of Potsdam

High Temperature Behaviour of Ceramic Substrates for Power Electronics Applications........ 595
Laurent Roskel, Thierry Lebeyl, Zarel Valdez-Nava®

'LAPLACE

The Effects of Si-Doping on the Properties of CCTO Ceramics........ccoerriiiiiinisississssssssssssssssssnnns 599

Jingiang He', Hui Wangl, Chunjiang Lin®, Jiajun Lin®, Shengtao Li*
Xi'an Jiaotong University

Effect of Particle Size of BaCO3 and TiO2 Powders on the Properties of BaTiO3 Ceramics...... 603

XXV



5B-11

5B-12

5B-13

Xia Zhao', Wenfeng Liu', Wei Chen’, Lisheng Zhongl
Istate Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University

Study on the Influence of Testing Temperature on Time-Domain Dielectric Characteristics of
Oil-Paper INSUIQtiON.......cceeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeesesneessssssssssssssssssssssssssssssssssssssssssssssnssnsnnnnssnnns 607
Gao Junl, Qi Chaoliangz, Lijun Yangl, Ruijin Liao®

lChongqing University, zChongqing University

Influence of Aging Degree on Polarization and Depolarization Currents of Oil-Paper Insulation((612
Xiao Li*, Ruijin Liao, Lijun Yangl, Chaoliang Q'
1ChongQing University

Assessing Ageing Condition of Mineral Oil-Paper Insulation by Polarization/Depolarization

L0 T = o | N 617
Xu Jiquanl

lChongqing University

Session 5C (Poster) High Field Effects

5C-1

5C-2

5C-3

5C-4

Nanosecond Discharges with Runaway Electrons and X-Rays in Atmospheric Pressure Air,
Nitrogen, CH4, SF6, Xenon, Krypton, Argon and Helium ........ccooeeereecceiiiiirreeeccccennreeeecneeceennenes 622
Victor Tarasenkol, Evgenii Bakshtl, Alexandr Burachenkol, Michael Erofeevl, Igor Kostyryal,
Mikhail Lomaevl, Dmitrii Rybkal, Dmitrii Sorokin®

TInstitute of High Current Electronics

Diffuse Discharges of Multi-Needle-Plane Gaps Sustained by Repetitive Nanosecond Pulses at
ATMOSPNEIIC PrESSUIE ..ccueeeeeeunmnnnnnennnnnnnneenssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 626
Hao Mal, Cheng Zhangl, Tao Shaol, Victor F Tarasenkoz, Ping Yanl, Weimin Huangl

Institute of electrical engineering, Chinese Academy of Sciences, ’Institute of High Current
Electronics, Russian Academy of Sciences

Electric Potential Measurement in Tap Water and Saline Solution Due to Spark Discharge on
Water SUITACE. .. .uuuerieiiiiiiiiiienetiiinssssee e sssssss e e s s s s s s s ssssseesssssssssnnsesssssssssssnssssssssssssssnnnnnnns 630
Muhammad Khairul Amzar Bin Muhamadl, Nur Shahida Midil, Ryu-Ichiro Ohyamal

Tokai University

Calculation Model Simplification Study for Porcelain Insulator String Potential and Grading Ring
Surface Electric Field Distribution of UHV AC Transmission Line.........ccccceeeiiiiniiinnisssssssssssnnnns 634
Daochun Huangl, Zheng Zhengl, Zhengfang Huangl, Guoli Wangz, Jiangjun Ruan’, Peng Li'
School of Electrical Engineering, Wuhan University, ’National Engineering Laboratory for Ultra
High Voltage Engineering Technology

XXVi



5C-5

5C-6

5C-7

5C-8

5C-9

5C-10

5C-11

5C-12

Study on Corona Characteristics of Grading Rings for 1000kV UHV AC Compact Transmission

Daochun Huangl, Zheng Zhengl, Zhengfang Huangl, Xiongjie Xie’, Jiangjun Ruan’, Feng Huo®
School of Electrical Engineering, Wuhan University, “China Electric Power Research Institute of
SGCC,Wuhan Branch, 3China Electric Power Research Institute of SGCC

Mechanism of Insulation Resistance in Metalized Polypropylene Film Capacitors..........ccc..... 643
Hua Lil, Zhiwej Lil, Fuchang Linl, Chenyao Hongl, De Liul, Bowen Wangl, Qin Zhangl

IState Key Laboratory of Advanced Electromagnetic Engineering & Technology(Huazhong
University of Science &Technology, HUST)

Experimental Studies on Electrical Characteristics of Spark Discharge on Water Surface of Tap

Nur Shahida Midil, Muhammad Khairul Amzar Bin Muhamadl, Ryu-Ichiro Ohyamal
Tokai University

Field-Dependent lonization Potentials and Excitation Energies of Molecules of Relevance for
Electrically Insulating LiQUidS....ccccciiiiiiiiiiiiiiiiiiiiiieeieiieeeeeeeeeeeeeeeeeesseeeseeseessssssssssssssssssssssssssssaees 651
Nazanin Davaril, Per-Olof Astrandl, Mikael Ungez, Lars Lundgaard3 , Dag Linhjell3

lNorwegian University of Science and Technology (NTNU), ’ABB Corporate Research, SINTEF
Energy Research

An Experimental Study on Partial Discharge Characteristics in Laminated CFRP Plate............ 655
Kasumi Abel, Ryu-Ichiro Ohyamal
Tokai University

Dark Current Measurements in Pressurized Air, N2 and SF6.......cccccevveurirrrnnirrenncerennereennseseens 659
Laetitia Zavattonil, Olivier Lesaintz, Olivier Gallot Lavallée®
15iemens, 2CNRS and Grenoble University

Space Charge in Polymeric Insulation Under Ac Electric Fields 3€“ a Schematic Model........... 663
George Chenl, Shengtao Li2, Lisheng Zhongz
1Univer5ity of Southampton, ’Xi'an Jiaotong University

Study and Analysis of Conduction Mechanisms Under High Dc Electric Field in Epoxy Resins
Filled With AlUMING......viriiiiiiiierrenrrr e sasss e s s s sssssssnnssasssssssns 667
Hanen Yahyaouil, Petru Notingherl, Serge Agnell, Yannick Kieffelz, Alain Girodet’

Ynstitut d'Electronique du Sud, 2Alstom GRID, Villeurbanne, France

Session 5D (Poster) Nanodielectrics

XXVii



5D-1

5D-2

5D-3

5D-4

5D-5

5D-6

5D-7

5D-8

5D-9

Effect of Reverse Polarity on Space Charge Evolution in Polypropylene with Different
Concentration of Natural and Synthetic Nano Clay..........c..ceeeeeeeeemeeeneeennennenennnnennenssesssssssssssanes 671
Mahmoud Abou-Dakkal, Yaoren Chen’

'National Research Council Canada

Silicon/Epoxy Nanocomposites for Capacitors as the Energy Storage Element............ccceuuueen 676
Weixing Sunl, Xiaoli Tanl, Michael Kess/erl, Nicola Bowler®
1 . .

lowa State University

Nanoparticle Effect on Dielectric Breakdown Strength of Transformer Oil-Based Nanofluids. 680
Yuzhen Lvl, Wei Wangl, Kaibo Maz, Shengnan Zhangl, You Zhouz, Chengrong L

School of Energy, Power and Mechanical Engineering ,North China Electric Power University
Beijing 102206 China, ZBeijing Key Laboratory of High Voltage & EMC North China Electric Power
University,Beijing 102206 China

The Effect of Nano SiO2 Additive on Electrical Tree Characteristics in Epoxy Resin ................ 683
Wenhu Yangl, Yang Xuz, Man Xuz, Pan Luoz, Xiaolong Cao’®
IXiG€™an Thermal Power Research Insititute Co.,Ltd, 2XiG€™an Jiaotong University

Partial Discharge and Mechanical Characteristic of NR-LDPE-Ti02-Coconut Coir Fiber............ 687
Aulia -1, Zulkurnain Abdul Ma/ekl, Yanuar Z.Ariefl, Hadi Nurl, Muhamad Fahmi®
1 . iy . .

Universiti Teknologi Malaysia

Study on Space Charge Distribution in Low-Density Polyethylene (LDPE)/Zeolite
Nanocomposite in PEA Method........cccciiiiiiiiiiiiiiiiiicccinnnrnsnnssnssnsssessssesessssssssssssssssssessssssssasenns 691
Bai Hanl, Zhi Sunl, Wei Songl, Dong Zhangl, Zhixin Niul, Xuan Wangl, Qingquan Lei*

"Harbin University of Science and Technology

Electrical Tracking Characterization of LLDPE-Natural Rubber Blends Filled with Nanofillers . 695
Nor Akmal Mohd Jamaill, Mohamed Afendi Mohamed Piahz, Fatin Liyana Muhamedinz, Nur
Faizal Kasriz, Nor Asiah Muhamadz, Qamarul Ezani Kamarudin®

Universiti Tun Hussein Onn Malaysia, Universiti Teknologi Malaysia

Modelling the Thermal Conductivity of Epoxy Nanocomposites with Low Filler Concentration?//699
. A. Tsekmesl, R. Kochetovl, P.H.F Morshuisl, 1.J Smit*
TU Delft

AC Breakdown Strength and Viscosity of Mineral Oil Based Fullerene Nanofluids.................. 703
Huifei Jinl, Thomas Andritschl, Peter Morshuisl, Johan Smit
lDe/ft University of Technology

XXViii



5D-10

5D-11

5D-12

5D-13

5D-14

5D-15

5D-16

5D-17

5D-18

5D-19

Space Charge Characteristics of Thermally Aged Epoxy-Based Nanocomposite...........ccccuueee. 707
Jeewan Pandeyl, Nandini Guptal
TIndian Institute of Technology Kanpur

Thermal Conductivity of Mineral Oil Based Nanofluids.......cccccceeiiiiiiiiiiiiiiiiiiiiiiiiiniiininninnnnnnnn, 711
Huifei Jinl, Alex Tsekmesl, Thomas Andritschl, Roman Kochetovl, Peter Morshuisl, Johan Smit
lDe/ft University of Technology

Influence of Semiconductive Nanoparticle on Sulfur Corrosion Behaviors in Oil-Paper Insulation(/715
Kaibo Mal, Yuzhen Lvl, You Zhoul, Wei Wangl, Shengnan Zhangl, Chengrong Li'
"North China Electric Power University

Influence of Moisture Absorption on Space Charge Property of MgO/LDPE..........cccceeerueernnnne 719
Jiaming Yangl, Xuan Wangl, Hong Zhao', Changji Zhengl
1 . . . .

harbin university of science and technology

Modeling of the Permittivity of Epoxy NanOCOMPOSItes.......cccvviiiiiiiiiiiiiiiiiniiinininiiniinnnnnnnnnnnnn, 722
Thomas Andritschl, Roman Kochetovz, Peter Morshuisz, Johan Smitz, Alun Vaughanl
1University of Southampton, 2Delft University of Technology

Dielectric Response Characteristics of Low Density Polyethylene/TiO2 Nanocomposites....... 726
Weiwang Wangl, Shengtao Lil, Shihu Yu'
IState Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University

Effect of Doped C0203 on Dielectric Properties of ZnO Varistor........cccccceeeiiiiiiiiiiieiiieneeeeennnnns 730
Chuntian Chenl, Yulong Qiaol, Dongsheng Wangl, Qichao Shil, Haifeng Yangl, Ximing Wangl
"Harbin University of Science and Technology

Space Charge Accumulation on Multilayer Graphene/Epoxy Nanocomposites.........cccceeeeeunees 733
Jerome Caste//onl, Serge Agne/l, Sombel Diahamz, Francois Saysoukz, Zarel Va/des-NavaZ, Davide
Fabiani’ , Michel Frechette®

YUniversite Montpellier 2, 2Universite de Toulouse, 3Universita di Bologna, *Institut de Recherche
dG€™Hydro-Quebec

Influence of Water on PE i¢}; SiO2 Nanocomposite Dielectric Properties........cccceveeeeeeeeeeeennnes 737
Hugues Coudercl, Eric Davidz, Michel Fréchettel, Abdellah Medjdoub3
JIREQ, ’Ecole de Technologie Supérieure, *Université de Bejaia

POSS Dispersion in Polyethylene Microcomposites Containing Quartz and Dielectric Responsesi742
M. Fréchettel, M. Guoz, S. Savoieg, C. Vanga-Bouangaz, E. David®
lHydro—Québec's research institute, ’Ecole de technologie supérieure, ’IREQ

XXiX



5D-20

5D-21

5D-22

5D-23

5D-24

5D-25

5D-26

5D-27

Preparation and Dielectric Responses of Solid Epoxy Composites Containing a Mixture of Epoxy
Powder Ball-Milled With GO ........ccceiiiiiiiiiiinieriiiiiiinieseesissssssessssssssssssssssesssssssssssnssssssssssns 746
M. Fréchettel, P. Mancinelliz, C. Vanga—Bouanga3, S. Savoie4, E. David® , D. Fabiani®
lHydro-Québec research institute, *U. di Bologna, *Ecole de technologie supérieure, “IREQ

Dielectric Properties of EpOXY/POSS COMPOSILES......ccceeeerreereesrreerecssneesesssessessssessessneesssssnessans 751
Thomas F. Heidl, Michel F. Fréchettel, Eric David®
“Institut de recherche dG€™Hydro-Québec (IREQ), *Ecole de technologie supérieure (ETS)

Dielectric Behavior of Graphene Oxide Powder When Washed.........ccccccevveeeiieiieneneenneeeneenennes 756
Christele Vanga-Bouangal, Michel Fréchettez, Sylvio Savoiez, Eric Davidl, Fengge Gaog, Rinat
Nigmatullin3, R. Archer’

Ecole de Technologie Supérieure (ETS), %Institut de Recherche d'Hydro-Québec, *Nanoscience
Laboratory, School of Science and Technology, Nottingham Trent University

Effects of Stearic Acid and Thermal Treatment on Morphology and Dielectric Properties of
UHMWPE/POSS Composites Prepared by Ball Milling .........cccccceerrevreerrerreericsseeneesseeeeessseeeennns 760
Meng Guol, Michel F. Fréchettez, Eric Davidl, Hugues Coudercl, Nicole R. Demarquettel

Ecole de technologie supérieure (ETS), Institut de recherche dG€™Hydro-Québec (IREQ)

Broadband Dielectric Spectroscopy of Multilayer Graphene/Epoxy Nanocomposites ............ 764
Sombel Diahaml, Zarel Va/dez-Naval, Frangois Saysoukl, Davide Fabianle, Jéréme Caste//ong,
Michel Frechette®

lLAPLACE, Paul Sabatier University, CNRS, 2Universita di Bologna, 3/E5, Université de Montpellier,
*Institut de Recherche dG€ ™Hydro-Quebec, IREQ

Thermal Partial Reduction of Graphene Oxide in Epoxy-Based Nanodielectrics: Influence on
DieleCtric ProPerties . ..cccciiiiiiiiiiiiiiicciccceiciicceecc s se s s s s s s e s s s s s s s s s e s s s sssssasesssasessssaaaananns 768
Paolo Mancinellil, Thomas F. Heidz, Davide Fabianil, Andrea Saccanil, Maurizio Tosel/il, Michel F.
Fréchettez, Eric David’® , Sylvio Savoie’

1University of Bologna, ’Institut de recherche dG€ ™Hydro-Québec (IREQ), *Ecole de technologie
supérieure (ETS)

Electrical Conductivity of Graphene-Based Epoxy Nanodielectrics .......cccccvverrrienrnnennninnnnnnnnnns 772
Paolo Mancine//il, Thomas F. Heidz, Davide Fabianil, Fabrizio Pa/mieril, Andrea Saccanil, Maurizio
Tosellil, Michel F. Fréchettez, Eric David’® , Sylvio Savoie’

1Univer5ity of Bologna, ’Institut de recherche dG€ ™Hydro-Québec (IREQ), *Ecole de technologie
supérieure (ETS)

Low Frequency Dielectric Response of Multilayer Graphene/Epoxy Nanocomposites............ 776

XXX



Davide Fabianil, Paolo Mancine//il, Sombel Diahamz, Frangois Saysoukz, Zarel Va/dez-NavaZ,
Jerome Castellon3, Michel Fréchette’

1University of Bologna, Université de Toulouse UPS, >Université Montpellier 2, *5institut de
Recherche dG€™Hydro-Quebec

5D-28 Dependence of TiO2 and ZnO Nanoparticle Concentration on Electrical Insulation
Characteristics of INnSUlating Ol .......cccceeeeeeeeieiiieeeeeeeeeieeeeeeeeeeeeeeeenneereerenennnnnsssssssssssssssssssssssssnes 780
Masahiro Hanail, Satohiko Hosomil, Hiroki Kojimal, Naoki Hayakawal, Hitoshi Okubo®
lNagoya University

5D-29 Influence of Plasma-Treated Nanoparticles on Space Charge Accumulation in Epoxy Resin
4T ] T N 784
Chao Wul, Wei Yanl, B. T. Phungl
1University of New South Wales

5D-30 Electrical Behavior of Nanocomposites Based on LDPE-EVA Blend ..........cccceeveeieeieeneeeeeeneeennnns 788
Francesco Guastavinol, Laura Della Giovannal, Fabio Porcilel, Eugenia Torellol, Pilar Tiemblo
Magroz, Mario Hoyos Nufiez’
1University of Genova, %Instituto de Ciencia y Tecnologia de Polimeros

Session 6 (Oral) Aging, Treeing and Partial discharges

6-1 The New Role of TIPT on Rejuvenation of Water Tree Aged Cables........cccceeviiiiiiiiiininiiiniinnnnns 792
Kai Zhoul, Di Yangl, Xiantao Taol, Wenbiao Taol, Mingliang Yangl
Sichuan University

6-2 The Effect of Material Interfaces on Electrical Tree Growth and Breakdown Time of Epoxy Resin(796
Michalis Pattourasl, Antonios Tzimasl, Simon Rowland’
The University of Manchester

6-3 Changes in Charge Trapping/detrapping in Polymeric Materials and Its Relation with Ageingi 800
Ning Liul, George Chen'
1Univer5ity of Southampton

6-4 Characteristics of Corona Aged Nano-Composite RTV and HTV Silicone Rubber..................... 804
Lei Lanl, Gang Yaol, Hanliang Wangl, Xishan Wenl, Zongxi Liu®
ISchool of Electrical Engineering, Wuhan University

6-5 Partial Discharge Characteristics of Polyimide Films Used in Inverter-Fed Traction Motor Under
Different TeMPEratUures.....ccvviiiiiiiiiiiiiiiiiiiiiiiiisssssrssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 809
Yang Luol, Guangning Wul, Jia Pengl, Jiwu Liul, Guangya Zhul, Peng Wangl, Kaijiang Cao’
ISouthwest Jiaotong University

XXXi



6-6

Pulse Sequence Analysis (PSA) on PD Data from Electrical Trees Grown in Various Materials 813
Nikola Chalashkanovl, Lucas Salvatierra 2, Stephen Doddl, Len Dissadol, Mohd Hafizi Ahmad®
1University of Leicester, Universidad Nacional de La Plata, *Universiti Teknologi Malaysia

Session 7A (Poster) Prebreakdown

7A-1

7A-2

7A-3

7A-4

7A-5

7A-6

7A-7

7A-8

Breakdown Characteristics and Its Mathematical Model of the Oil-Pressboard Insulation Under
Compound ElCtric Field .......cuuueeeeeeeeeeeeeneeenememeemmesemmmmsmssssssssssssssssssssssssssssssssssssssssssssssssssnssnsnnns 817
Minghe Chil, Qingguo Chenl, Haili Liul, Yuan Gaol, Xinlao Weil, Yonghong Wangl, Yuan Chi’
"Harbin University of Science and Technology, ’StateGrid

Local Electron Mean Energy Profile of Positive-Negative Streamer Discharge in the Air Based on
Plasma Chemical MOdel .......cccceeeeiiiiiicieneeeeiisiccceneeeesssscsssannneeessssssssnnnsensssssssssnnnsesssssssssnnn bk!
Zou Li-Fengl, Peng Qing-Junl, Wang Da-Dal, Zhang Shao-Quanl, Sima Wen-XiaZ, ShiJianz, Chen
Xiao-Yunl, Zou Rong-Min 1, Xie Guang-Li 1, Zhao Hai-Yang “Yunnan Power Grid Corporation,
zChongqing University

Fast Electrons Downstream of a Plane Grid Cathode in a Nanosecond Discharge in Atmospheric
o =TT T = Nt 822
Victor Tarasenkol, Igor Kostyryal, Dmitrii Rybkal, Evgenii Baksht'

TInstitute of High Current Electronics

Copper Corrosion Phenomenon in Transformers Due to DBDS in Mineral Transformer Oil .... 826
J Sundara Rajanl, Ahshatha Al, Ravi Kumar. Al, Ramachandra H
Central Power Research Institute, *Pes College Of Engineering

Study on Dielectric Properties of Polyethylene /Nano-ZnO0 ..........cccececeerecrrneerecsnenncssneenscnnees 830
Cheng Yujial, Guo Ningl, Wang Ruoshi, Zhang Hongl
"Harbin university of science and technology

DC Breakdown Voltage of Solid Barrier Under Non-Uniform Electric Field ...........cccccceerveeeeeee. 834
Natthawut Ph/oymukl, Abhibal Pruksanubal®, Nutthaphong Tanthanuch’
1King Mongkut's University of Technology North Bangkok, *Thammasat University

Influence of Pressure and Humidity on the Amplitude - Phase Distribution of AC Corona Pulse(%838
Xiaobo Mengl, Jianfeng Hui 2 Hongwei Mef’, Liming Wangg, Zhicheng Guan®

lDepartment of Electrical Engineering, Tsinghua University, ’Shaanxi Electric Power Corporation,
*Graduate School at Shenzhen, Tsinghua University

Characteristic and Properties of Nano-Si02-Al203EP-PU COMPOSIte.......cccceeverrreeeeennnennnnnnnnnnes 842
Yufei Chenl, Caiwei Linz, Liping Wanga, Zuoyu Wuz, Yong Fanz, Qingquan Lei’

XXXii



7A-9

7A-10

7A-11

7A-12

7A-13

7A-14

7A-15

7A-16

"1Harbin University Of Science And Technology,;2Key Laboratory Of Engineering Dielectrics And Its
Application, Ministry Of Education, Harbin University Of Science And Technology, %1Harbin
University Of Science And Technology, *3Harbin Qingyuan Electrical Materials Stock Co., Ltd.

The Influence of Cavity's Parameters Within Polyimide Material on Partial Discharge............ 846
Zhu Guangyal, Wu Guangningl, Luo Yangl, Peng Jia*
150uthwestJiaotong University

Experimental Study of the Breakdown Characteristic of Glycerol as Energy Storage Medium in
Pulse FOrMING LINE ..ccciiiiiiiiiiiiiiicicccccccnissnnssssnn s s ssss s s s s e ss s s e ssssessssssssssssssssssssssssssssnssssssssnannnns 850
Huibo Zhangl, Jianhua Yangl

"National University of Defense Technology

The Critical Pulse Width for Surface Flashover and Bulk Breakdown in Oil-immersed Polymerst0854
Xibo Zhangl, Liang Zhaol, Jiancang Sul, Yafeng Panl, Limin Wangl, Rui Lil, Xu Sunl, Bo Zengl, Jie
Chengl

"Northwest Institute of Nuclear Technology

Breakdown Field for Dielectric Barrier Discharges in Micrometer Sized Voids..........ccceevveeeeeee bk!
Scott Harrisl, Axel Mellingerl
Central Michigan University

Effect of Solution Characteristics on the Discharge in the PEF Treatment Chamber................ 862
Ruobing Zhangl, Nanchen Zhengl, Dapeng Liangl, Xian Fu'
lTsinghua University

Preparation and Properties of PI-EP/Si02-Al203 Composite Material......c.cccceereerrueereecrneenennne 866
Yufei Chenl, Zhongzhen Bianl, Qiwang Daiz, Liping Wang 3, Zuoyu wu’®

"1Harbin University Of Science And Technology,;2Key Laboratory Of Engineering Dielectrics And Its
Application, Ministry Of Education, Harbin University Of Science And Technology, %1Harbin
University Of Science And Technology, *3Harbin Qingyuan Electrical Materials Stock Co., Ltd.

Study on Properties of BF/EP-PU COMPOSILE ....ccccueerecrrerrersnericssneesssssseescssssessessseesssssnesssssnens 871
Yufei Chen’, Jialin Sun’, Tao Fengz, Liping Wanga, Zuoyu wu®

*1Harbin University Of Science And Technology,;2Key Laboratory Of Engineering Dielectrics And Its
Application, Ministry Of Education, Harbin University Of Science And Technology, %1Harbin
University Of Science And Technology, *3Harbin Qingyuan Electrical Materials Stock Co., Ltd.

Investigation of Insulating Characteristics of Pressurized Gas Spark Gap Switch .................... 875
Zicheng Zhangl, Hanwu Yangl, Jian Xul, Jiande Zhangl, Baoliang Qianl, Jinliang Liul, Jianhua
Yangl

"National University of Defense Technology

XXXiii



7A-17

7A-18

7A-19

7A-20

7A-21

7A-22

7A-23

7A-24

7A-25

Insulation Characteristics of SF6-N2 Gas Mixtures and Applied Researches ..........cccceveeeeenneees 879
Wei Sunl, Yong LIQ, Dasheng Zengz, Ruiyan Guoz, Xiaohui Du’
Xi'an University of Architecture and Technology, ZGuangdong Shunkai Electric Group CO., LTD

The Oil-Paper Insulation Breakdown Characteristics Under Non-Standard Lightning Impulse

RV 1 T 883
Zhe Wangl, Qiaogen Zhangl, Tonglei Wangl, Yibo Han', Longchen Liv*

Xi'an Jiaotong University

Temperature-Dependence of Dielectric Properties for Copper Clad Laminate Used in Integrated
POWEE MOAUIE.......cciiiieiriiiiiiiienrert e sasss e s s s s sassse s s ssssssssnsssassssssssssnnnnassssssssssnn 887
Huiyu Hul, Lisheng Zhongl, Qinxue Yul, Jinghui Gaol, Tieyu Zhao'

Xi'an Jiaotong University

Comparison of Properties of Electrical Discharges Developing in Natural and Synthetic Ester at
INCEPLION VOILABE .ccoveiiiiiiiiiiiiiiiiiciiiiiiiinn s s s s s s s s s s s s s s s s s ssanaens 891
Pawel Rozgal, Marcin Stanekl, Dawid Cieslinski*

Technical University of Lodz

Identification of Contaminating Particle Geometry in a Co-Axial Configuration Using Trichel
Pulse CharacteristiCs......ccuuiiiiiiiiiiiiiiiiiiiiiiissssss s s sssssssssssssssssssssssannnns 895
Mahmoud E/-Bahyl, Mohamed Badawiz, Sayed Wardz, Reda Morsi’

'Benha Faculty of Engineering, ’Shoubra Faculty of Engineering

Simulation of Microbubbles During the Initial Stages of Breakdown in Cyclohexane.............. 901
Henrik Fridl, Marley Becerra®
lRoyaI Institute of Technology

On the Modeling of the Production and Drift of Carriers in Cyclohexane .........ccccccevveveeeevennneee 905
Marley Becerral, Henrik Frid"
lRoyal Institute of Technology -KTH-

Re-Breakdown Voltage Across Small Gaps in Atmospheric Air: Investigations Over a Large Time
Range and at Several Gap Heights ........cccccviiiiiiiiiiiiiiiiiniesssenen 909
Xunlin Qiul, Heitor Cury Bassoz, Werner Wirgesl, Reimund Gerhard"

1University of Potsdam, ZUniversity of Séo Paulo

Initiation of Discharges in Mineral Oil in the Setup of Insulated Electrodes...........cccceevvveeennns 913
Pawel Rozgal, Dariusz Hantsz"
Technical University of Lodz

XXXiV



7A-26

7A-27

7A-28

7A-29

7A-30

7A-31

7A-32

7A-33

7A-34

More Insight Into the Extension of Pre-Qualification Test for HV and EHV AC Extruded Cable

R 353 =] 13 917
Giovanni Mazzantil, Massimo Marzinotto®

1University of Bologna, ’Terna Rete Italia

Void-Free Encapsulation Technique for Semiconductor Devices Using Silicone Gel................ 921
Masahiro Satol, Akiko Kumadal, Kunihiko Hidakal, Keisuke Yamashiroz, Yuji Hayasez, Tetsumi
Takano®

The University of Tokyo, zFuji Electric Co., Ltd

A Study on Palm Oil-Based Oil Moisture Absorption Level and Voltage Breakdown............... 925
Murad Nur Syamimil, Muhamad Nor Asiahl, Suleiman A. A. 1, N. A. M. Jamail®
"Universiti Teknologi Malaysia, Universiti Tun Hussein On Malaysia

The DC Breakdown of Mineral Insulating Oil and Oil-Pressboard .........ccccceeiiiiiiiiiiiiiiiiiiiiiiinnns 929
Li Huaqiangl, Zhao Yaningl, Zhong Lishengl, Yu Qinxuel, Liu Guangqil, Li Xul, Shigekazu Moriz,
Shin Yamada®

Xi'an Jiaotong University, *Toshiba Corporation

PIC/MCC Mode Simulation of Electron Cyclotron Resonance Discharge ..........ccceeeveeeeeerueeernnns 932
Ye Qingl, Siyuan Pengz, Zhonglin Zhang3
"Harbin Institution of Large Electrical Machinery, Harbin Institute of Science andTechnology,
3 . .
Harbin Institute of Technology

Single Filament Partial Discharge: Surface Charge Accumulation.........cccccccccicciriississsssssssnnnnns 936
Peter Bondarenkol, Oleg Eme/yanovl, Mikhail Shemet"
Ist. Petersburg State Polytechnical University

Effect of CO2 Concentration on Discharge Characteristics Under Non-Unifrom DC Field in

PN 4 Lo Ry o] o 1T ol A N 939
Takao Matsumoto’, Yasuji lzawd’, Kiyoto Nishijimal

"Fukuoka University

Bridging in Contaminated Transformer Oil Under AC, DC and DC Biased AC Electric Field ...... 943
Shekhar Mahmudl, George Chenl, Igor Golosnoyl, Gordon Wi/sonz, Paul Jarman®
1University of Southampton, ’National Grid

Discharge Characteristic in ELF - ULF Bands Under Nonuniform AC Field Gap in Synthetic Air 947
Toshiharu Shimojul, Koji Kijimal, Takao Matsumoto®, Yasuji lzawd’, Kiyoto Nishijimal
"Fukuoka University

XXXV



7A-35

7A-36

7A-37

7A-38

7A-39

7A-40

7A-41

7A-42

7A-43

Influences of Gas Heating and Product Molecules on Discharge Characteristics in Dry-Air-Fed

L0 70 1 - N 951
Yoichi lnadal, Koji Kijimal, Takao Matsumotol, Yasuji Izawal, Kiyoto Nishijimal

"Fukuka University

Phenomenon of Secondary Reverse Streamer in an Ester Transformer Liquid Under Lightning
IMPUISE VOIAGE....ccciiieiiiiiiccccccccccceeeeceeeeecrerr e s e e s e s s s e e e e e e s s e s e e e e essssesssssessssesennananns 955
Qiang Liul, Zhongdong Wangl

The University of Manchester

Partial Discharge and Breakdown Behavior of Enamel-Insulated Copper Conductors in Carbon

Huseyin Hizirog/ul, Daniel Tay/orl, Peter Foss’
JKettering University, ’General Motors

Dynamic Behaviors of SF6 Discharge Process in Short Parallel-Plate Gaps.........cccceceeeeeveeeennnnes 963
Dianchun Zhengl, Jia Wangl, Zhi Lil, Chuntian Chenl, Dawei Zhaol, Yingli Wangl
"Harbin University of Science and Technology

A Study on Streamer Discharge Characteristics Along Contamination Insulator Surface......... 967
Bo Zhul, Li-Ming Wangl, Xiao-Bo Mengl, Hong-Wei Mei"
lTsinghua University

Discharge Characteristics of Streamer in Liquid Dielectric Under Lightning Impulse Voltage.. 971
Dianchun Zhengl, Zhengwei Wangl, Chuntian Chenl, Weiguo Yangl
"Harbin University of Science and Technology

Thermal Breakdown Modeling in Polyimide Films by Solving the Heat Balance Equation ...... 975
Sombel Diahaml, Dominique Maryl, David Ma/ecl, Marie-Laure Locatelli*
'LAPLACE, Paul Sabatier University, CNRS

The Statistical Analysis of Factors Influencing the Pulsed Breakdown of Castor Oil................ 979
Zhang Hud’, Zhang Zichengl, Yang Hanwu', Shu Tingl
"National University of Defense Technology

Electrical and Plasma Characteristics of Nanosecond-Pulse Surface Discharge Under Varying
o L= U T U 983
Huimin Song’, Min Jia®, Di Jin", Wei Cui*, Weiwei Wu'"

LAir Force Engineering University

XXXVi



7A-44

7A-45

7A-46

7A-47

7A-48

7A-49

7A-50

7A-51

Study on the Spark Discharge Plasma Jet Driven by Nanosecond PUlSes ........cccccccceeeeennennnnnes 987
Min Jial, Di Jinl, Huimin Songl, Yun Wul, Wei Cui®

*Air Force Engineering University

Study on Space Charge Characteristics of Oil-Paper Insulation at Breakdown Moment.......... 992
Wei Yanhuil, Wang Dal, Zhang Guanjunl
IXiG€™an Jiaotong University

Parameters Influencing the Behavior of Water Droplets Immersed in Dielectric Liquids
Submitted t0 ElECtriC StreSS...uuuiiiiiiiiiiiintiiiiiiiiiiinretetisssssssneeessssssssssssssesssssssssssssssssssssssssnnens 996
Abderrahmane Beroual

’Ecole Centrale de Lyon, University of Lyon

Investigations of Conductive Particles in Gas Insulated Systems Under DC-Conditions ........ 1000
Thomas Bergl, Mohammad Zamanil, Michael Muhrl, Denis Imamovic’
1University of Technology Graz, ’Siemens

Dynamic Characteristics of the Discharge in Short Air-Gap with Unsymmetrical Dielectric-
Covered EleCtrOdes.......uuuuieeeeieeinineeeneeeeeeeememmemmeeeeeeeeemsmsmsemssssssssssssssssssssssssssssssssssssssssssssssssssss 1004
Renxu Yangl, Dianchun Zhengl, Dawej Zhaol, Qian Wangl

"Harbin University of Science and Technology

Dielectric Characterization of Gas Mixtures as Electrical Insulating for High Voltage
Components and APPlIANCES ......uuueueeeeeeemmmmmmmmmmmmmmememmemmmmmmssmssssssssssssssssssssssssssssssssssssssssssssssss 1008
Francesco Guastavinol, Eugenia Tore//ol, Fabio Porci/el, Alessandro Rattol, Dario Santinelli’
1University of Genova, *Trench Italia S.r..

Electric and Spectral Characteristics of Repetitive Pulse Dielectric Barrier Discharge Under
ATMOSPRETIC PrESSUIE ..uiiiiiiiiiiiiiiiiiiiiiiieieissessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 1012
Yang Guoqingl, Fang Jianl, Li Anbangl

Xi'an University of Technology

Electrical Trees in Silicone Gel: A Combination of Liquid and Solid Behaviour Patterns........ 1018
Lucas Sa/vatierral, Stephen Doddz, Len Dissado’
*Universidad Nacional de La Plata, ZUniversity of Leicester

Session 7B (Poster) Flow Electrification

7B-1

Flow Electrification Characteristics of Oil-Pressboard Insulation Under Polarity Reversal Electric

Yuan Gaol, Qingguo Chenl, Minghe Chil, Lin Lin
"Harbin university of science and techonology

XXXVii



7B-2

Comparison of Streaming Electrification Characteristics Between an Ester Liquid and a Mineral
Oil Using Rotating DisC Method.........ccueeeeeiiieieiiiiiiiieiieeieeeeeieeeeeeeeeeeeeeeeeeeeessesessssssssssssssssssssees 1026
Qiang Liul, Zhao Liul, Gen Yangl

The University of Manchester

Session 7C (Poster) Electrohydrodynamics

7C-1

7C-2

7C-3

7C4

Effect of Grounded Electrode's Width on Electrical Characteristics of Nanosecond-Pulse Surface

Hui Jiangl, Tao Shaol, Cheng Zhangl, Ping Yanl, Zheng Niul, Yixiao Zhou®
Institute Of Electrical Engineering, Chinese Academy Of Sciences

Discharge Characteristics of One-Dimensional Plasma Jet Array at Atmospheric Pressure ... 1034
Yixiao Zhoul, Tao Shaoz, Zhi Fangl, Cheng Zhangz, Zheng Niuz, Ping Yanz, Weimin Huangz, Hao
Md®

ISchool of Automation and Electrical Engineering, Nanjing University of Technology, ’Institute of
Electrical Engineering, Chinese Academy of Sciences

Three-Dimensional Numerical Simulation of Electro-Convection in a Dielectric Liquid Due to
Unipolar Charge Injection in @ Cavity.....ccccccerieeiieiiieiniiininnineeneeeeeeeeeeeeeeeeeeeeeemeeseessssssssssssssssses 1038
Jian Wu', Philippe Traoré, Fang-Bao Tian’

1University of Poitiers, *Vanderbilt University

Numerical Observation of Stationary and Oscillatory Electro-Thermo-Convection in a Plane
Layer of Dielectric LIQUId ........cccciiiiiiiiiiiiiiiiciciiccccccssssnnnsnsssssssssssssssseessesseesessssssssssssssssssssssaaens 1042
Jian Wul, Fang-Bao Tianz, Philippe Traoré’

1University of Poitiers, *Vanderbilt University

Session 7D (Poster) High Frequency Dielectric Phenomena

7D-1

7D-2

Measurements of THz Absorption Peaks in Photo-Degraded Polyethylene and Their Assignment
by Quantum Chemical CalCUIAtioNS ......cceeeeeiiiiiiiieiiccccerrrrennceeeerreeennneeeeeeseeennssssssesseeennnnnns 1046
Masashi Hosobuchil, Marina Komatsul, Xiaojun Xiez, Yonghong Chengz, Yukio Furukawal,
Yoshimichi Ohkil, Maya Mizuno3, Kaori Fukunaga3

"Waseda University, *Xi'an Jiaotong University, *National Institute of Information and
Communications Technology

Ferroelectric Ceramic Materials for Multilayers Capacitive Substrate Used for 3D Power Passive
Components INTEZratioN.....cccuuiiiiiiiiiiiieiiiiiiiiiieieiiisiiressnsiestiressnssssssstssssnsssssssssssssnsnsssssss 1050
Thi Bang Doanl, Thierry Lebeyl, Francgois Forestz, Thierry Meynardl

Toulouse University, 2University of Montpellier 2

XXXViii



Session 8A (Poster) Measurement Techniques

8A-1

8A-2

8A-3

8A-4

8A-5

8A-6

8A-7

8A-8

Dynamic Displacement Current in Subnanosecond Breakdowns in an Inhomogeneous Electric

Victor Tarasenkol, Alexandr Burachenkol, Dmitrii Rybkal, Igor Kostyryal, Mikhail Lomaevl,
Evgenii Baksht', Tao Shao’, Cheng Zhangz, Ping Yan®
Institute of High Current Electronics, ’Institute of Electrical Engineering

Resarch of Generator Stator Bar Insulation Detection Based on Isothermal Relaxation Current
1Y =1 3 Vo T PPN 1058
Yu Caol, Lijun Wangz, Huiying Zhuz, Jiandong Wul, Yi Yin'

lshanghai Jiao Tong University, 25hanghai Electric Power Generation Equipment CO, LTD

Influence of Interfacial Condition Between Film and Lower Electrode on Space Charge

AT R W =T U= o Y 1062
Yoshinobu Murakami', Takuma Sugiyamal, Ryuji Funo®, Masumi Fukuma®, Masayuki Nagaol
1Toyohashi University of Technology, *Matsue Collage of Technology

Comparison of the Temperature of Low-Current AC and DC Discharges.......cccccceeeeeeeeeeeeennnnns 1066
An Xiaol, Simon Rowlandl, Christopher Whiteheadl, Xin TU®
The University of Manchester, *The University of Liverpool

Research on the Void Discharge in Power Frequency and High Frequency .........c.ccccceeeeeeeeneen. 1070
Qifu Lul, Qizheng Yez, Hong Lvl, Xingwang Lil, Chu Yangz, Siyang wu’

*Electric Power Research Institute of Guangdong Power Grid Corporation, 2Huazhong University
of Science and Technology

Polarization & Depolarization Current (PDC) Measurement in Electrical Insulating Materialst%1073
Abubakar A. Suleimanl, Nourudeen Bashirl, Nor Asiah Muhamadl, Nor Akmal Mohd Jamaill,
Qamarul Ezani Kamarudin®

Universiti Teknologi Malaysia, Universiti Tun Hussein Onn Malaysia(UTHM)

Research on Measuring of DC Breakdown Voltage of MOV with Series Gap.........ccceeevveeeneens 1077
Xue-Ling Yaol, Wei-Hao Shil, Juan Lil, Jing-Liang Chen’

1y . . .

Xi'an Jiaotong University

Study on On-Line Monitoring of Cross-Linked of Metallic Sheath of the Three-Phase Power
[0 ¢ L= T ] - o T 1081
Xinlao Weil, Bo Zhul, Bing Pangl, Song Wang 2, Ruihai L’

"Harbin University of Science and Technology, 2China Southern Power Grid

XXXiX



8A-9

8A-10

8A-11

8A-12

8A-13

8A-14

8A-15

8A-16

Comparative Study of Lightning Models with Lightning Discharges in Malaysia ................... 1085
Kamyar Mehranzamirl, Behnam Salimil, Zulkurnain Abdul-Malek®
"Universiti Teknologi Malaysia (UTM), Johor Bahru, Malaysia

Thin Wire Representation in Novel Computational Method.........cccccovviiiiiiiiiiiiiiiiiiiiiiiiiinnnnns 1089
Yi Mal, Yuan Shenl, Lei Wangl, Yi Longz, Chenguo Yaoz, Hao Wu*

*Electric Power Research Institute of Yunnan Electric Power Test Research Institute (Group) Ltd,
’State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging

Measurement Method of Transient Overvoltage Distribution in Transformer Windings...... 1093
Tonglei Wangl, Zhe Wangl, Qiaogen Zhangl, Long Li*
School of Electrical Engineering,Xi'an Jiaotong University

XPS Study on Direct Detection of Passivator Irgamet 394,,¢ on Copper Surfaces Aged in
Insulating Mineral Oil ........cccoiiiiiiiiiiiiiii e e s s s e e s e e s s e s e s seseenns 1097
Marco Facciottil, Alex F. Holtl, Pedro S. Amaroz, Richard C. D. Brownl, Paul Lewinz, James
Pi/grimz, Gordon Wi/son3, Paul Jarman®

lDepartment of Chemistry, Faculty of Natural and Environmental Sciences, University of
Southampton, Southampton SO17 1BJ, UK, zTony Davies High Voltage Laboratory, University of
Southampton, Southampton SO17 1BJ, UK, *National Grid, National Grid House, Warwick
Technology Park, Gallows Hill, Warwick CV34 6DA, UK

Partial Discharge Investigations on a High Voltage Generator Cable Insulation Through Transfer
FUNCLION MEthod........cuuuiiiiiiiiiiiriniiinccrrrrr s sssse e s s s s s asss e s s s sssssnns 1101
Saravanakumar Arumugaml, Sergey Gorchakovz, Thomas Schoenemann’

1University of Rostock, ’Leibniz Institute for Plasma Science and Technology e.V

Improving Measurement Techniques of Power Transformer Insulation: A Study of the
Intermolecular Interactions Between Water and Vegetable Oil Based Dielectrics................. 1105
Daniel Martinl, Nick Le/ekakisz, Chandima Ekanayake 1, Tapan Sahal, Hui Ma"

1University of Queensland, ’Monash University

Feasibility of Using a Flat Bottom Electrode for PEA Space Charge Measurement on Mini-Cables
Under High TEMPEratures ......cccvieiiiiiiiiiiiiiiiiiiicicciesesessssesssssssssssssessssssssssssssssssssssssssssssssssasanns 1109
Hualong Zhengl, Stephen Doddl, Len Dissadol, John Fothergillz, Arnaud Al/ais3, Lazhar Kebbabi*®
1University of Leicester, 2City University London, *Nexans Research Center

Impact of Transformer Winding Dry-Out on Frequency Response Analysis .......cccceeeeeeneennnees 1113
Mehdi Bagheril, Toan Phungl, Trevor Blackburn®
1University of New South Wales

x!



8A-17

8A-18

8A-19

8A-20

8A-21

8A-22

8A-23

8A-24

8A-25

An Integrated Optical Sensing System for DC E-Field Measurement........cccceeeriiiriiiiinnnnnnnnnnns 1117
Gang Lyul, Junjie Yul, Rong Zengl, Ben Niul, Bo Wangl, Chanxiao Li*
IState Key Lab of Power System, Department of Electrical Engineering, Tsinghua University

An Electro-Optical Measurement on Electric Field of Insulator Surface Under HV Pulse in

R Lo ¥ T o 1121
Weili Liu®, Yangyang Fu, Xiaobing Zou®, Xinxin Wangl

lTsinghua University

Measurement of Pollution Level of 66 kV Transmission Line Insulators...........ccceeeevunneeennnnn. 1124
M. A. Salaml, S. P. Angl, B. T. Thail, Owais A. Malikz, William Voon3, M. Alinurrezan’

TInstitute Technology Brunei (A Technology University), 2University Brunei Darussalam, *Berakas
Power Management Company

The Sensitive Characteristics Analysis on Adsorbent-Doped Carbon Nanotube Sensors for
Detecting H2S.... ..o iiiieeiiiiiiiiiinniiiniireenneesssesitsesnasssssssssssssnssssssssssssssssssssssssssassnnssssssssssnnnnns 1128
Chenchen Luol, Xiaoxing Zhangl

lChongqing University

Surface Potential Decay Measurements on Fluorinated Polymeric Insulation for High Voltage

[0 oY s o [Tot- 1 o] 4 PP PPPPPPPRPPPPPPIRt 1132
Azwadi Mohamadl, George Chenl, Yewen Zhangz, Zhenlian An®

1Univer5ity of Southampton, UK, zTongji University, Changhai, China

Study on Sensing Properties of Pt/Fe/Zn Decorated Sn02 Sensor for Dissolved CO in

LI T3 e T 41T 1 1136
Qu Zhoul, Weigen Chenl, Shudi Peng2

1Chongqing University, Chongqing, 400030, China, ZChongqing Electric Power Research Institute,
Chonggqing 401123, China

The Nonlinear Behavior of the Transformer Insulation System ........ccccevviiiiiiiiiiiiiiiiiiinnnnnnns 1140
Jialu Chengl, Peter Wereliusz, Diego Robalino3, Ding Wang4

llVIegger China, ZMegger Sweden, 3Megger North America, 4Jiang5u Suzhou Power Supply
Company

Laser Raman Spectroscopy Applied in Detecting Dissolved Gas in Transformer Oil .............. 1145
Lizhi Zhaol, Weigen Chenl, Fu Wanl, Jing Shi'

IState Key Laboratory of Power Transmission Equipment and System Security and New
Technology

Based on Wetted Failure of the Capacitance Bushing Comparative Study on Offline and Online
Detection Methods.........ciiiiiiiiieiiiiiiiiiierrineeree s ssssse s s s s ssssssssssssssssnns 1149



Liu Jianyinl, Zheng Zhongl
"North China Electric Power University

8A-26 Research on Damage Detection of Large Generator Stator Insulation Using Guided Waves. 1153
Chen Yanl, Ruihua Lil, Hao Lil, Bo Hu'

lTongji University

Session 8B (Poster) Partial discharge

8B-1 Study on the Relationship Between Decomposition Characteristic Components of SF; and
Charge QUANTILY c.ccceeeeeeeeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesnssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 1157
Fuping Zengl, Ju Tangl, Xiaoxing Zhangl, Jianyu Panl, Qiang Yaoz, Cunchao Wang3
lChongqing University, zChongqing Power Company, *Electric Power Research Institute of Jiangsu
Power Company

8B-2 Impact Mechanism and Regularity of Trace H,0 on SF; Decomposition Characteristic Under PD%01161
Cunchao Wangl, Ju Tangz, Fuping Zengz, Xiaoxing Zhangz, Qiang Yao®
*Electric Power Research Institute of Jiangsu Power Company, 2Chongqing University, 3Chongqing
Power Company

8B-3 Effect of Void Area on PD Magnitude Uniformity ........ccccevviiiiiiiiiiiniiniiiiiiinneneneeeeeeeeeeeeeeeeeeeees 1165
Kai Wul, Cheng Panl, Yongpeng Mengl
Istate Key Lab of Electrical Insulation and Power Equipment, XiG€™an Jiaotong University

8B-4 The Partial Discharge Characteristics Study of Insulated Copper Bus Bar.........ccceeevviininnnnnnnns 1169
Liang Zhangl, Jianfeng Liangl, Xinyu Hou’, Yuan Gao®, Junhao Li’
Xi'an Jiaotong University

8B-5 Study on Partial Discharge Characteristics of Corona Discharge in Transformer Oil Under
Oscillating Switching Impulse VOItage ..........eeeveeeeeeeeememnenmeeneenmemneenmmeeeememmmmsmmsmsssssssssssssssssssees 1173
Jianfeng Liangl, Liang Zhangl, Junhao Li*, Yanming Li'
Xi'An Jiaotong University

8B-6 A Proposal for Hybrid PD Sensor Identifying Absolute Distance from PD Source.................. 1177
Yong Joo Kim®
'KERI

8B-7 Transition of Partial Discharge Inception Voltage Under High Humidity for Enameled
RECtANGUIAr WIrES ...ccceiiiiiiiiiiiiiiiccicccceicnnssscssssse s ssssssssesss s s s s ss s s e se s s e ssssssssesssssssssssssessesssssssennnnns 1181

Toru Wakimotol, Hiroki Kojimal, Masahiro Hanail, Naoki Hayakawal
lNagoya University

xlii



8B-8

8B-9

8B-10

8B-11

8B-12

8B-13

8B-14

8B-15

Effects of Acid Vapor and Water Vapor on Corona Partial Discharges of Stator Windings .... 1185
Chuanyang L, Jiancheng Songl, Lingyan Lin, Zhipeng Lei’, Wen Su’
lTaiyuan university of technology

Migration Effects at Conductor/XLPE Interface Subjected to Partial Discharges at Different
Electrical STresSSeS ..ccviiiiiiiiiiiiiiiiiiiiiiiiii s s s e s s s s e s s e s aaaes 1189
Marek F/orkowskil, Barbara F/orkowskaz, Jozef Roehrichz, Andrzej Rybakl, Pawel Zydron2

‘ABB Corporate Research, ’AGH University of Science and Technology

Partial Discharge Sources Classification of Power Transformers Using Pattern Recognition
TECRNIQUES ... i r e s e s s s s s e s s s s s e s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s s ssssssssssssssns 1193
Hui Mal, Junhyuck Seol, Tapan Sahal, Jeffery Chanl, Daniel Martin*

The University of Queensland

Adaptive Blind Equalization for Automatic Partial Discharge Signal Processing and Pattern

(00 1L T or= Lo o RN 1197
Jeffery Chan®, Hui Md", Tapan Saha®, Chandima Ekanayakel

The University of Queensland

Studying on Dimensional Standardization of UHF Partial Discharge Detection System......... 1201
Hong Lvl, Qizheng Yez, Xingwang Lil, Qifu Lul, Zhiguo Tang3, Tian Chen?

“Electric Power Research Institute of Guangdong Power Grid Corporation, 2Huazhong University
of Science and Technology, North China Electric Power University, 4Huazhong Univ. Sci. & Tech.

UHF PD Signal Attenuating Characters When Passing Through Transformer Windings......... 1205
Shusheng Zhengl, Chengrong L7, Meng He’

Istate Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, North
China Electric Power University, Beijing, P. R. China, 102206, ZBeijing Key Laboratory of High
Voltage and EMC, North China Electric Power University, Beijing, P. R. China, 102206

Study on Relationship Between Optical Signals and Charge Quantity of Partial Discharge Under
Four Typical Insulation Defects.......cccccviiiiiiiiiiiiiiiiiiiiiiiniirssssssesrssssssss s s seeens 1209
Ran Zhuol, Ju Tangl, Lei Fanl, Yonggang Liul, Xiaoxing Zhangl

Istate Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University, P.R.China

Evaluation of Novel Impulse Voltage Generator for Detecting Partial Discharge. ................. 1213
Takahisa Uenol, Hirotaka Nakayaz, Masahiro Kozakoz, Masayuki Hikitaz, Tomohito Kisakibaru3,
Takayuki Sakurai’, Tomomi /kegam/“a, Hiroyuki Ogawaa, Shinichiro Yamada

‘oita National College of technology, ZKyushu Institute of Technology, *Toshiba Mitsubishi-Electric
Industrial Systems Corporation, *Toshiba Corporation

xliii



8B-16

8B-17

8B-18

8B-19

8B-20

8B-21

8B-22

8B-23

Partial Discharge Pattern Classification of Angled Point-Oil-Pressboard Degradation .......... 1217
Abdullahi Abubakar Mas'Udl, Brian Stewartl, Scott Mcmeekinl, Alan Nesbitt"
lGlasgow Caledonian University

Experimental Study for SF; Decomposition By-Products Formation Mechanisms in 50Hz AC
Corona Discharge and FIashOVer...........cccuiiiiiiiiiiiiiiiiiiiiiiniiiniiinninnnnsnnnssssesssssssssssssessssssssssssens 1221
Tao Linl, Dong Hanl, Xiao Jinl, Guogiang Zhangl

Institute of Electrical Engineering, Chinese Academy of Sciences

Partial Discharge Characteristics of Oil/Polypropylene Film with a Needle-Plate Electrode
Excited by IMpulse VOIAgES ....cccceiiiiiiiiiiiiiiiiiccccricncnccnnsnnnsssesssssssssssesessssesessssesssssssssessssssssaaens 1225
Yuan Lil, Hai-Bao Mul, Jun-Bo Dengl, Guan-Jun Zhangl, Shu-Hong Wangl

IState Key Lab of Electrical Insulation and Power Equipment, School of Electrical Engineering,
Xi'an Jiaotong University

Study of the Decomposition of C-C4F8 and Its Mixture with N2 Under 50Hz Ac Corona
DISCRAIEES ..cceeeieieieieiccecceeereee e e e e s e e e e e e s e e e e e e e e e s e e s e e e e e e e e e e e e e e e e e e e e e e aeeaaaeeaaaaaaas 1229
Kang Lil, Guogiang Zhangl, Tao Lin"

Institute of Electrical Engineering, CAS

PD Measurements on High Frequency High Voltage Electronic Transformers with Compact
INSUIAtION STrUCTUIE....uueeiiiiiiiiiirrtiiiscerrr e sssses s s s s sase e s s sssssssnnnseesssssssssnn 1233
Yingying Wangl, Tao Linl, Kang Lil, Guogiang Zhangl

IChinese Academy of Sciences

Experimental Studies on Air Humidity Affecting......cccccceeiiiiiiiiiiiiiiiiiiiccnccccncncnesnsseseeseeeeeeeeens 1237
Fan-Sheng Mengl, Xiao-Qing Wuz, Xiao-Xing Zhangz, Bin Xu"

lshaoxing Electric Power Bureau of Zhejiang,Shaoxing 312000, China, 2Co//ege of Electrical
Engineering,Chongqing University,Chongqing 400044i%EChina

Different Piezoelectric Structures Applied to Acoustic Detection of Impulse and Corona Partial
Yol T T PPt 1242
Yuri Andrey Olivato Assagral, Yvan Gutnik, Ruy Alberto Pisani A/tafimz, Antonio Carlos
Cavalcantiz, Ruy Alberto Correa Altafiml

1University of Sdo Paulo, ’Federal University of Paraiba

Investigation of States Recognition of Motion Conducting Particles Under DC Voltages Using
the Pulse Current Method .........ccciiiiiiiiiiiiiiiiiiiiiiiiiiiininnnnnnnnrnnr s 1246
Dong Wen/ongl, Liu Xuandongl, Li Xiaoangl, Yang Haol, Zhang Jial, Gao Mengl, Zhang Qiaogenl
Istate Key Laboratory of Electrical Insulation and Power Equipment, XiG€™an Jiaotong University

xliv



8B-24

8B-25

8B-26

8B-27

8B-28

8B-29

8B-30

8B-31

Feasibility of Partial Discharge Detection in Inverter-Fed Actuators Used in Aircrafts .......... 1250
Andrea Cava//inil, Luca Versaril, Luca Fornasari®
TUniv. Bologna, ZTechlmp HQ Spa

Comparison of Partial Discharge Inception Voltages for Ester and Mineral Oils Under Divergent
=] o L3Pt 1254
Andrea Cava//inil, Carlos Gustavo Azcarraga Ramos’

TUniv. Bologna

The Possibility of Using a Needle Plane Electrode for Partial Discharge Inception Voltage

LAY = T =T 3 =T 3 U 1258
Norasage Pattanadechl, Norasage Pattanadechl, Timbul Sipahutarz, Ahmad Kemmaz, Fari
Pratomosiwil, Michael Muhr®

'Graz University of Technology, °PT.PLN (Persero)

Simulation and Experiments of UHF Detection for Partial Discharge in Power Transformers%1262
Tianyan Jiangl, Jian Lil, Zhiman Hel, Peng Wangl
1Chongqing University

Air-Gap Discharge Development Characteristic Research and Process Partition Based on
Energy-Wavelet Moment in Oil-Paper Insulation of Transformer.......cccccceveeveieeeenneeeeenneeeenes 1266
Bo Xiel, Weigen Chenl, Jie DU’

Istate Key Laboratory of Power Transmission Equipment and System Security and New
Technology

Partial Discharge Inception Voltage of Enamel Twisted-Pair Samples with Several Laminated
R U] =TT 4 T 1= 1270
Hirotaka Nakayal, Masahiro Kozakol, Masayuki Hikital, Makoto Ohyaz, Daisuke Mutoz, Keiichi
Tomizawa®

leushu Institute of Technology, ’Furukawa Electric Co., Ltd., *Furukawa Magnet Wire Co., Ltd.

Experimental Research on Air-Gap Partial Discharge Properties in Transformer Oil-Paper
4T T N 1274
Weigen Chenl, Zhenze Longl

lChongqing University

Band Width Limits in Wide Band Partial Discharge Calibration and Corresponding
COUNTEIMEASUIES ..ccuuuuniiiiiiiiieeniiiiiiiiriiusiisstiieesasssissstsessasssssssssssessssssssssssssssssssssssssssnssnsssssss 1278
Liu Jianyinl, Zheng Zhongl

"North China Electric Power University

xlv



8B-32

8B-33

8B-34

8B-35

8B-36

8B-37

8B-38

The Influence of Repetitive Square Wave Voltage Waveform Parameters on Partial Discharge
=T =T ot o o S 1282
Peng Wangl, Andrea Cavallini*
1 .

Univ. Bologna

Partial Discharge Monitoring in Twisted Pair Using Non-Intrusive Sensors: Numerical Analysis!101286
Thibaut Bi//ardl, Thierry Lebeyl, Sorin Dincu/escul, Frangois Fresnet’
"Laplace, CNRS-UPS-INP, *Renault

The Study of the Effect in Variation of A.c. Applied Voltage to the Partial Discharge Localisation
Inside Transformer Windings.......ccciiiiiiiiiiiiiiiiiiiiiiiicicissssnsssssssssssssssesssssesssssssssssssssssssssssssssanns 1290
M. S. Abd Rahmanl, Paolo Rapisardaz, Paul Lewin’

The Tony Davies High Voltage Laboratory, University of Southampton, ’Communications, Signal
Processing and Control, University of Southampton

Optical Measurement of Partial Discharges Under Impulse Voltage on Ceramic Substrates
Embedded in Silicone Oil........ccceivieriiiiiiiiiiiiieiiiiiiiiresnssssssssesssssssssssesssssssssssssssssssssssssns 1294
Jean-Louis Augél, Olivier Lesaintz, Ahn Tho Vu Thi’

lLyon University, 2CNRS and Grenoble University

Defects Detection and Localization of Short Cables with DAC Method............ccccceeveveeereeenne. 1298
Jun Jiangl, Guoming Ma', Wenzhi Changz, Jian He’, Dingping Luo’, Chengrong L', Qingmin Li*
Istate Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
2China Electric Power Research Institute, 3Beijing Electric Power Co.

Modeling Typical Partial Discharge Defaults and Evaluating HUF PD Noise Interference in GIS001302
Wei Lil, Nai-Feng Liangl, Long Zhangl, Zhong Zhengl
*Electric Power Scientific Research Institute of Xinjiang Electric Power Company

About the Validity of Lifetime Models of Polymers Under Electrical Discharge in Aeronautical
ENVIFONMENT....ciiiiiiiiiiiiiiiiiiicicicc e e s e s s s s s s s s e s s e e aens 1306
Elyse Silil, J.P. Cambronne’

"Université de Toulouse

Session 9 (Oral) General

9-1

Insulating Oil Decaying Assessment by FTIR and UV-Vis Spectrophotometry Measurements(01310
Yazid Hadjadjl, Issouf Fofanal, Jocelyn Jalbert’
'UQAG, *IREQ

xlvi



9-2

9-4

9-5

9-6

Space Charge Characteristics of Oil Impregnated Insulation Paper Under the Power Frequency
LYo L =N 1314
Hao Jian®

1Chongqing Electric Power Research Institute

Charge Transport Characteristics in Epoxy Resin at High Temperatures Based on Electrode
Polarization ANAlYSis ...ccceiiiiiiiiiiiiiiiiiieirrreeeeeeeereee e e e e e s e e e e e e e e e e e e seeaaaes 1318
Yoshimichi Ohkil, Fugiang Tian"

"Waseda University

A Study of Three Methodologies for the Detection of Partial Discharge in OIP..................... 1322
David Smithl, Brian Stewartz, Peter Wa//acez, Scott Mcmeekin®
TRio Tinto Alcan, ZGIasgow Caledonian University

Effects of Low-Intensity Nanosecond Pulse Electromagnetic Field on Cells...........cccccceeveeeeeee. 1326
Xue Ling Yao', Shuang He', Jing Liang Chen ! Xiao Yun Lu"
Xi'An Jiaotong University

Study on Dielectric Properties of SD Rat Tissues in VIitro ........cccceeeeiiiniiniissssssssssssssssssssssssnnnns 1332
Li Shaopengl, Xin Mengl, Zhong Lishengl, Gao Jinghuil

Iy . . .

Xi'an Jiaotong University

xlvii





