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A1 - POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION 
PS1 - ROTATING ELECTRICAL MACHINES AND THE ENERGY TRANSITION 
 

ID: 10306 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Keywords: Nuclear turbogenerators, Grid, PV production, Power capability, technical features 
The benefits of nuclear turbogenerators for grids of the future 
Herve BIELLMANN1, Florent CHARVET1, Jacques MARCHAND1, Martin TOULEMONDE1, Stephane BRAEM2, Vincent DUBS2, Baptiste 
GUIDOUX2, Vincent FERNAGUT2, Thierry VINAS2 
1General Electric, France; 2EDF, France 

  
ID: 10692 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Keywords: IEC 60034-33; 
Insights to the new IEC 60034-33 – The Standard for Hydro-Generators and Motor-Generators for Pumped Storage 
Thomas HILDINGER 
Brazilian NC of CIGRE, Brazil; Voith Hydro 

  
ID: 10904 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Moneypoint Synchronous Condenser and Flywheel - A Zero Carbon Solution to Increasing Renewables and Improving 
Resilience on the Irish Electricity Grid 
Katie WALL, Ruairí COSTELLO 
Electricity Supply Board (Ireland) 

  
ID: 11031 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Practical Experience with the Thermal Evaluation and Classification of Type II Machine Insulation Systems according to 
IEC 60034-18-31 
Lena M. ELSPASS1, Stephan SCHLEGEL1, Hans BÄRNKLAU2 
1Technische Universität Dresden, Germany; 2VEM Sachsenwerk GmbH, Germany 

  
ID: 11065 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Incorporating Fibre Optic Arc Flash Detection into a Conventional Generator Protection Scheme 
Len GUNN, James DASH 
Origin Energy, Australia 

  
ID: 11102 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Synchronous Condenser to Ensure Stable, Reliable And Quality Power in Renewable Energy Rich Regions – India 
Perspective 
D.K. CHATURVEDI 
NTPC 

  
ID: 11271 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Challenges in Core Flux test of Large Hydro Generators with natural frequency near to Power Frequency 
Vipin GUPTA, A TIWARY*, Randhir KUMAR*, S. BAG 
NHPC Limited, India 

  
ID: 11394 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
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Design individualization of an air-cooled synchronous condenser with directly water-cooled stator winding due to 
varying market requirements for grid stabilization services 
Monja EVENKAMP, Hendrik STEINS, Uwe EICKELBECK, Moritz ACKERMANN 
Siemens Energy Global GmbH & Co. KG, Germany 

  
ID: 11744 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
Measurement and Practical Applications of Magnetic Flux Sensors by Radial and Tangential Axis in Synchronous 
Generator-Motors 
Oleg AGAMALOV 
Tashlyk Pump-Storage Power Plant (TPSPP) 

  
  

 

PS2 - EVOLUTION AND DEVELOPMENT 
 

ID: 10121 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Keywords: wind power, permanent magnet generators, condition monitoring 
Enhanced Electrical Signature Analysis (e-ESA) for Permanent Magnet Generators (PMG) Condition Monitoring for 
Offshore Wind 
Jaime Renedo ANGLADA1, Weizhong YAN1, Bojun FENG1, Manoj SHAH2, Luc TEMPLIER3, William BRIAND3 
1GE Vernova, United States of America; 2GE Aerospace, United States of America; 3GE Vernova, France 

  
ID: 10123 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Keywords: Rotating diode rectifier, machine, diode failure, frequency, digital signal processor 
Rotating diode rectifier, machine, diode failure, frequency, digital signal processor 
Marc FLORES, Luc TEMPLIER, Léo PERDRIEL 
EDF Hydro DTG, France 

  
ID: 10124 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Keywords: Turbo generator, Hydrogen-cooling, Water-cooling, Four-pole generator, Nuclear 
Type test of the largest commercial 4-pole generator and exciter for an EPR power plant 
Bouchra WAHDAME1, Pascal CHAY1, Damien DE-ROZARIO1, Vincent FERNAGUT2 
1GE Vernova, France; 2EDF, France 

  
ID: 10542 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Damping local and inter-area oscillations with synchronous compensators: a fundamental study 
Luis ROUCO, Jorge SUÁREZ, Fidel FERNÁNDEZ-BERNAL, Lukas SIGRIST 
ETS ICAI-IIT Universidad Pontificia Comillas, Spain 

  
ID: 10693 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Keywords: Salient pole synchronous machine; synchronous condenser; reactive power; capability chart 
On the Design of Salient Pole Synchronous Machine to Operate Strictly as Synchronous Condensers 
Jorge Johnny ROCHA ECHEVERRIA, Mauro UEMORI 
Brazilian NC of CIGRE, Brazil; Trassínio Consultoria Ltda. 

  
 
 

ID: 10864 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 



5 

 

Topics: A1 PS2 - Evolution and Development 
Keywords: Doubly-Fed Asynchronous Machine, Load Commutated Cyclo-converter, Low Voltage Ride Through 
Retrofit to 2 x 303MW Doubly-Fed Asynchronous Machine (DFAM) System at Oku-Tataragi Pumped Hydro Power Plant 
Osamu NAGURA1, Toshinari FUJII2, Shinji ONO2, Masayuki OKADA1, Akira BANDO3, Tomohiro YANO4 
1HM Hydro Corp., Japan; 2Kansai Electric Power Co., Japan; 3Ex. HM Hydro Corp., Japan; 4Hitachi, Ltd., Japan 

  
ID: 11020 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Development and design of an air-cooled 944.5 MVA hydro-generator 
Thomas HILDINGER, Gunar KLAUS, Babette SCHWARZ, Georges MORONIS, Stefan ALLGEYER 
Voith Hydro, Germany 

  
ID: 11022 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Qualification of a HV-Insulation System according IEC 60034-18-42 for a Hydro-generator Operating with Inverter 
Technology 
Thomas HILDINGER1, Christian STAUBACH2 
1Voith Hydro, Germany; 2Hochschule Hannover, Germany 

  
ID: 11098 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Site Selection Criteria For Synchronous Condensers Placement In Re Rich Network In India 
Venkateswara Rao BITRA, Suneet MEHTA, Bhabani Sankar JENA 
NTPC India Ltd 

  
ID: 11171 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Design Aspects of Synchronous Condensers 
Gerfried MAIER, Serdar KADAM 
Andritz Hydro 

  
ID: 11362 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Development of Engine Mounted Generators for Eco-Friendly Onboard Power Generation in Marine Applications 
Sándor Rajmund HORVÁTH 
HD Hyundai Electric Hungary Ltd. 

  
ID: 11626 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Design, Operation Experience, Development Trends of large Turbo Generators with Global VPI Stator Windings 
Guido SCHMIDT, Friedhelm POHLMANN 
Siemens Energy, Germany 

  
ID: 11686 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS2 - Evolution and Development 
Variable Speed Pumped Storage Plants: Optimizing Benefits In Pumping, Generation And Synchronous Condenser 
Mode For Re Integration 
Pankaj Kumar GUPTA*, Suneet MEHTA, Venkateswara Rao BITRA 
NTPC Ltd, India 
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PS3 - KEEPING THE LIGHTS ON 
 

ID: 10125 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: HV motors, detection device, fatigue breaking mechanism, coil connections 
Fatigue breaking mechanism study at the coils connections of a stator winding and at the magnetic core fasteners 
Aymen AMMAR1, Thibaud FANGET2, Romain SEIGNEURET2 
1JEUMONT ELECTRIC, France; 2EDF (DTG CNEPE), France 

  
ID: 10350 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Use of Non-Destructive Tests (NDT) for synchronous condensers flywheel inspection 
Gianluigi GEMELLI 
TERNA, ITALY 

  
ID: 10658 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Detection of Generator Earth-brush Fault Types from Shaft Voltage and Currents Measurements to monitor the 
performance of Earthing Brushes 
Oupa MAILULA 
Eskom Research, Testing & Development 

  
ID: 10700 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: Deep learning; Wind turbine generators 
Deep learning applied to bearing anomaly detection using advanced signal processing techniques 
Marcos NISHIOKA, Yuri CROTTI, Tiago MATSUO, Emerson LIMA DO NASCIMENTO 
Brazilian NC of CIGRE, Brazil; AQTECH 

  
ID: 10701 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: Corona Effect; Corona Discharges; Corona glove; Partial Discharges; Relief Interface 
Reconfiguration of the Corona Prevention System and Application to a Practical Case 
Paulo VILHENA1, Renan DUARTE1, Fernando BRASIL1, Jorge Johnny ROCHA ECHEVERRIA2, Mauro UEMORI2 
1Brazilian NC of CIGRE, Brazil; Eletrobras Eletronorte; 2Brazilian NC of CIGRE, Brazil; Trassínio Consultoria 

  
ID: 10702 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: Stator failure 
The painful (and expensive) experience of having to remedy an avoidable stator failure 
Rafael FERREIRA, André GARGHETTI 
Brazilian NC of CIGRE, Brazil; CGT Eletrosul 

  
ID: 10865 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: Hydro generator, Non-contact sensor, Condition monitoring and diagnosis, Partial discharge 
Application of Non-contact On-line Partial Discharge Monitoring System to Hydro Generator 
Takashi HARAKAWA, Tomoaki TAKAHASHI, Hideyuki NAKAMURA 
Toshiba Energy Systems & Solutions Corporation, Japan 
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ID: 11004 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: Early fault detection, Exponential moving average, Long-short term memory, SCADA, Wind turbine. 
Early fault detection of wind turbine generator based on SCADA data analysis using LSTM Autoencoder 
Hidayet YAKUPOGLU1, Haluk GOZDE2, M. Cengiz TAPLAMACIOGLU3 
1Turkish Electrical Transmission Corporation (TEİAŞ) Türkiye; 2Turkish Aerospace Industries Türkiye; 3Gazi University Türkiye 

  
ID: 11047 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: EL CID, high frequency, hot spots, interlaminar faults, stator core 
EL CID Testing of Rotating Electrical Machines at Elevated Excitation Frequencies 
Nick STRANGES1, Mladen SASIC1, David R BERTENSHAW2 
1QUALITROL® LLC - Iris Power, Canada; 2ENELEC LTD, United Kingdom 

  
ID: 11661 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: diagnostics, hydrogenerator, stator to rotor eccentricity, vibration and air-gap measurements 
Mechanical Diagnostic Campaign of a 415 MW Vertical Francis Hydro-Unit 
Ozren ORESKOVIC1, Ozren HUZNJAK1, Damijan CERINSKI2, Andrija KOSTELAC3, Lucas Eduardo GUNE4 
1Veski Ltd Croatia; 24-cube Croatia; 3Visum Energy Croatia; 4Hidroeléctrica de Cahora Bassa Mozambique 

  
ID: 11712 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Evaluation and Assessment of Operational Data for Condition Based Service Interventions on Synchronous Machines 
Sven MUSIELAK, Hendrik STEINS 
Siemens Energy Global, Germany 

  
ID: 11813 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: Burn-out test, Generator stator, Ground fault generator, Locate phase-to-ground fault 
Locate Generator Stator Phase-to-ground Fault Point by Burn-out Test 
Aticha WONGKHAMLA, Passapong PORNPACHARAPUN, Yodsanon WITITTHUMAKUN, Apichart PALATORNPARIRUK 
Electricity Generating Authority of Thailand (EGAT), Thailand 

  

 

A2 - POWER TRANSFORMERS AND REACTORS 
PS1 - DESIGN OF RESILIENT TRANSFORMERS 
 

ID: 10122 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Impact of Front of Wave Impulse Testing on Dielectric Design of Transformer 
Dharam VIR, Pradeep RAMASWAMY, Tim ROCQUE, Ajith VARGHESE 
Prolec-GE Waukesha, United States of America 

  
ID: 10148 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Comparison of Structural Strength of UHV AC Transformers with Different Outgoing Modes under Arc Fault in Oil 
Yikun ZHAO1, Ke WANG1, Jinzhong LI2, Shuqi ZHANG1, Jiaxi LI1 
1China Electric Power Research Institute,China; 2State Grid Corporation of China,China 
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ID: 10149 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Research on the Static Stress Distribution of Winding Transposition Structure under External Short-circuit Fault 
Yi ZHAO1, Tao WEN1, Weijiang CHEN2, Guangjin ZHANG3, Ke WANG4, Jinzhong LI2 
1Hefei university of technology,China; 2the State Grid Corporation of China,China; 3Xi’an Jiaotong University,China; 4China Electrical Power 
Research Institute,China 

  
ID: 10150 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Transformer Winding Deformation Monitoring Technology Based on Distributed Fiber Optic 
Peng LI, Zhengyu XU, Zuoxian WANG, Shuqi ZHANG, Huanchao CHENG 
CEPRI,China 

  
ID: 10157 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Research on Analysis for Fire and Explosion Prevention Capability of Large Transformers and its Improvement 
Measures 
Jun DENG, Zhicheng XIE, Zhicheng PAN, Haibin ZHOU 
China Southern Power Grid, Co., Ltd. ，China 

  
ID: 10256 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Insulating liquid, requirements, dielectric properties, ageing stability, LCA 
Insulating liquid requirements for power transformers 
Christophe PERRIER, Marielle MARUGAN, Sébastien LOUISE, Juliette SULPICE 
GE Grid Solutions, France 

  
ID: 10259 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Powers transformers, floating offshore, applications, technology, potential failure 
Stresses on Power Transformers in Floating Offshore Applications 
Triomphant NGNEGUEU1, Max GILLET1, Vivekkumar CHAUBEY2, Rupesh DARIPA2, Oguzkan SENTURK3, Tobias STIRL4, Jian ZHANG5, 
Hongbiao SONG6 
1Grid Solutions , GE Vernova, France; 2Grid Solutions , GE Vernova, India; 3Grid Solutions , GE Vernova, Turkey; 4Grid Solutions , GE Vernova, 
Germany; 5Grid Solutions , GE Vernova, China; 6Grid Solutions , GE Vernova, USA 

  
ID: 10351 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Natural Ester in Arc-Furnace Transformers for Steel Production 
Fabio SCATIGGIO 
A&A Fratelli Parodi, IT 

  
ID: 10402 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Thermal and Electrical Designs of Transformers by Considering Different Insulating Liquids 
Qiang LIU1, Sicheng ZHAO1, Haichuan YU1, Zhongdong WANG1, Mark WILKINSON2, Massimo NEGRO3, Christoph KRAUSE3, Andree 
HILKER4, Ed Van SCHAIK5, Muhammad DAGHRAH6, Attila GYORE6 
1The University of Manchester UK; 2SGB-SMIT Group Netherlands; 3Weidmann Electrical Technology AG Switzerland; 4Shell Global Solutions 
Germany; 5Shell Downstream Services International BV Metherland; 6M&I Material Ltd UK 

  
ID: 10489 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Challenges regarding Factory acceptance Test of large offshore Shunt Reactors 
Daniel WIKBERG 
Hitachi Energy Sweden AB, Sweden 
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ID: 10517 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: GIC, GMD, harmonics, reactive power, temperature, sound, transformer 
GIC Field Test on 500 kV Single-Phase Transformers 
Bart SIMONS1, Luc DORPMANNS1, Roland BRANDIS2, Adedasola A. ADEMOLA2, Andy SCHUETZINGER2, Robert ORNDORFF2, Marlu 
DEVERICK2, Francisco VELEZ-CEDENO2, Katelynn VANCE2, Micah J. TILL2, Mike LAMB2, Matthew GARDNER2, Emanuel BERNABEU3 
1Royal SMIT Transformers B.V.; 2Dominion Energy; 3PJM 

  
ID: 10543 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Dynamic model analysis of shell power transformers under short circuit vibration and the influence in the tank design 
Miguel AGUIRRE1, Daniel GARCÍA-VALLEJO2, Jesús VÁZQUEZ2, Carlos NAVARRO2 
1Hitachi Energy, Spain; 2Universidad de Sevilla, Spain 

  
ID: 10545 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Design of transformers suitable for different insulating liquids 
Andres AGUADO, Izaskun ARICETA, Diego LUMBRERAS, Miguel MARTINEZ 
i-DE Redes Eléctricas Inteligentes, Spain 

  
ID: 10546 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Life Extension, Sustainability, Transformer 
Transformer Sustainable Refurbishment for Ultra Long-Life 
Ed TENYENHUIS1, Lars Andreas ERIKSSON2, Goizeder PAJARO3 
1Hitachi Energy, Canada; 2Hitachi Energy, Norway; 3Hitachi Energy, Spain 

  
ID: 10611 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Resilient Transformers – Holistic Approach Considering Aspects in Operation, Maintenance and Design 
Radoslaw SZEWCZYK1, Jean-Claude DUART2, Anastasia O’MALLEY3, Robert MAYER4, Ewald SCHWEIGER5 
1DuPont, Poland; 2DuPont, Switzerland; 3Consolidated Edison Co. of NY, USA; 4Siemens Energy, Austria; 5Siemens Energy, Germany 
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