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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: International Standard; Hydro-Generators; Motor-Generators; IEC 60034-33; Pumped storage 
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 
Hans BÄRNKLAU2, Lena M. ELSPASS1, Stephan SCHLEGEL1, Kai NEIKES2, Jens PROSKE2 
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 
James DASH, Len GUNN 
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 
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ID: 11394 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS1 - Rotating Electrical Machines and the Energy Transition 
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: 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: 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 - Synchronous condenser nameplate - Reactive power management - 
Capability chart – Power diagram 
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 
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 
of Kansai Electric Power Co. 
Akira BANDO1, Toshinari FUJII2, Shinji ONO2, Osamu NAGURA1, Masayuki OKADA1, Tomohiro YANO3 
1HM Hydro Corp., Japan; 2Kansai Electric Power Co., Japan; 3Hitachi, 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 
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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: 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. 

  

 

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; Vibration; Wind Turbines; Rolling Bearings; Predictive Maintenance 
Deep learning applied to bearing anomaly detection using advanced signal processing techniques 
Marcos NISHIOKA, Gustavo G. de SOUZA, Tiago MATSUO, Emerson LIMA DO NASCIMENTO, Vitor POHLENZ 
Brazilian NC of CIGRE, Brazil; AQTECH 
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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: Synchronous Compensator, Short Circuit, Stator, Maintenance 
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 
Tomoaki TAKAHASHI, Makoto TAKANEZAWA, Takashi HARAKAWA, Akira FUJIMOTO, Hirotaka TSUBAKIHARA, Hideyuki NAKAMURA 
Toshiba Energy Systems & Solutions Corporation, Japan 

  
ID: 11047 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: EL CID, low flux core test, electromagnetic core test, high flux core test, high frequency, hot spot, interlaminar insulation, core fault, 
stator core 
Low Flux Core 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, Jan HOFFMANN, Moritz ACKERMANN 
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 

  
ID: 11853 
A1 POWER GENERATION AND ELECTROMECHANICAL ENERGY CONVERSION - Full Papers 
Topics: A1 PS3 - Keeping the Lights on 
Keywords: Wind Turbine Maintenance; Automated Diagnostics; Pitch Imbalance; Vibration Analysis 
Case Study: How Pitch Imbalance May Affect Vibration and Performance in a Wind Turbine 
Marcos H. N. NISHIOKA, Emerson L. do NASCIMENTO, Vitor POHLENZ, Tiago K. MATSUO 
AQTech Brazil 
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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 
Keywords: Power Transformers, Dielectric Test, Front of Wave Impulse Test, RSO Test, Impulse Voltage Distribution 
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 

  
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 
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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 SCATIGGIO1, Rainer FROTSCHER2, Cristian CHITTARO3, Fabrizio FERRARI4, Giorgio CAMPI5, Daniele GIRO3, Luca LOMBINI4 
1A&A Fratelli Parodi, IT; 2Maschninefabrik Reinahusen GmbH; 3BS Acciaierie Bertoli Safau; 4Tamini Trasformatori S.r.l.; 5A.&A. Fratelli Parodi 
SpA 

  
ID: 10402 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Dissolved Gas Analysis, Data Analytics, Power Transformer, Asset Management, Trend Detection, Rate of Change, Anomaly 
Detection. 
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 

  
ID: 10517 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Geomagnetic Induced Currents(GIC) - Geomagnetic Disturbance (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, Jaime DOMÍNGUEZ-ABASCAL2 
1Hitachi Energy, Spain; 2University of Seville, 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 
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ID: 10611 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: High Temperature Insulation System, Nomex®, Aramid Paper, Aramid Board, Ester Liquid, Plug & Play Transformer, Grid Resilience, 
Mobile Transformer, Rapid Response, Interchangeability, Reconnectable Transformer, Overload Capability 
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 

  
ID: 10659 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Optimized design methodology of a resilient power transformer 
Mphumuzi KHOZA 
ACTOM HIGH VOLTAGE EQUIPMENT 

  
ID: 10660 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Multidisciplinary approach to achieving resilient transformers – an end user perspective 
Sidwell MTETWA 
Eskom Holdings SOC Limited 

  
ID: 10712 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Distribution Transformer, Short Circuit, Dynamic Short Circuit, Impedance, Windings 
Swiss Experience in IEC Short Circuit Testing of Distribution Transformers 
Marcel STOECKLI1, Bruno BOSNJAK*2, Rolf FLURI3, Davide BOTTA2 
1ELECTROSUISSE, Switzerland - CIGRE NC Secretariat; 2Rauscher & Stoecklin AG, Switzerland; 3R&S Group, Switzerland 

  
ID: 10714 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: resilient transformer, overload capability, compactness, weight reduction, ONAN cooling, ester liquid, thermally upgraded paper and 
pressboard, aramid paper and pressboard, advanced insulation system 
Design evaluations with advanced insulation systems for resilient transformers 
Marcel STOECKLI1, Jean-Claude DUART*2, Radoslaw SZEWCZYK3, Peter HATOS4, Marco MILONE4, Frank KUEBLER5 
1ELECTROSUISSE / CIGRE Switzerland NC Secretary; 2DuPont, Switzerland; 3DuPont, Poland; 4SBG-SMIT Group GmbH, Germany; 5Krempel, 
Germany 

  
ID: 10733 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
GIC Test with Mock-up Transformer for Verification of Temperature Rise Calculation 
Heesung YOON, Myung Gong SOHN, Tae Sung PARK, Cheul Hyeok CHANG, Woo Heng HEO 
Hyosung Heavy Industries, Korea, Republic of (South Korea) 

  
ID: 10784 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Power Transformer Protection against Geomagnetic Induced Currents: Thyristor Neutral Earthing 
Aleksandr KHRENNIKOV1, Alexey KUVSHINOV2, Vera VAKHNINA2 
1S&T Centre of Rosseti FGC UES, Russian Federation; 2Togliatti State University, Russian Federation 

  
ID: 10785 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Identification of Switching Operations Leading to Harmful Fast Transient Overvoltages in Power Transformers 
Windings 
Vasily LARIN1, Anton ZHUYKOV2, Daniil MATVEEV3, Mikhail FROLOV3, Andrey SELIKHANOVICH4, Alexander SMIRNOV5 
1VEI – branch of RFNC-VNIITF, Russian Federation; 2FACTS Plus, LLC, Russian Federation; 3National Research University «MPEI», Russian 
Federation; 4BO-Energo, LLC, Russian Federation; 5SMTT High-Voltage Solutions, LLC, Russian Federation 
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ID: 10840 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Transformer, Arc, Tank, Pressure, Rupture, Finite-element, Specification 
Specifications for a Calculation Procedure to Achieve an Adequate Arc-Resistant Design for Power Transformers and 
Reactors 
Jean-Bernard DASTOUS 
Hydro-Québec, Canada 

  
ID: 10886 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Geomagnetic Induced Currents (GIC), Site testing, Windings, Structural parts, temperatures 
On-site GIC withstand experiment on a 1000 MVA 3-limb autotransformer and a 300 MVA 5-limb transformer Part 1: 
Design, Modelling, Instrumentation, DAQ and Testing 
Roald KLEIVI1, Dietrich BONMANN2, Claes CARRANDER3, Geir Morten BJØRKVIK1, Dejan SUSA1 
1Statnett; 2Hitachi Energy Germany; 3Hitachi Energy Sweeden 

  
ID: 10936 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Transformers, Resilient, Power, Systems 
Flexible Transformers for Resilient and Adaptable Power Systems 
Enrique BETANCOURT-RAMIREZ1, Juan Gonzalo CASTELLANOS-GONZALEZ1, Omar MENDEZ-ZAMORA1, Ibrahima NDIAYE2 
1Prolec-GE International, Mexico; 2GE Research, USA 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
On-site GIC withstand experiment on a 1000 MVA autotransformer and a 300 MVA 5-limb transformer Part 2: 
Measurements and Evaluation 
Dietrich BONMANN1, Roald KLEIVI2, Claes CARRANDER3 
1Hitachi Energy Germany AG, Germany; 2Statnett Norway; 3Hitachi Energy Germany AG, SVEDEN 

  
ID: 11136 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Synthetic ester, transformers, in-service assessment, DGA, 2-FAL 
Summary of In-Service Assessment of Synthetic Ester Filled Transformers 
Muhammad DAGHRAH1, Rafat AL JARRAH2, Ayham BAKHEER3 
1M&I Materials Ltd UK; 2Princess Sumaya University for Technology Jordan; 3Jordan Electric Power Company Ltd Jordan 

  
ID: 11156 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Design of rupture-proof transformers equipped with on-load tap-changer in the event of internal arc failures 
Moritz BENGLER1, Michael STEMPLINGER1, Marc FOATA1, Sebastian REHKOPF1, Ewald TASCHLER2, Martin STOESSL2, Monther 
SARI2 
1Maschinenfabrik Reinhausen GmbH; 2Siemens Energy Austria GmbH 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Earthquake, Seismic design, Transformer, Diagnosis, Coil slide 
Seismic strengthening of large-capacity transformers and methods of diagnosis in the event of a huge earthquake 
Atsushi ETO, Keisuke YOKOHATA, Yuki ISHIKAWA 
TEPCO Power Grid, Inc., Japan 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Short Circuit Tested Power Transformer FAT Healthiness check 
Minal KATARIA*, D K Marghade MARGHADE, Sunil Kumar LAL 
NTPC, India 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Indian Experience of Reactive Power Compensation at 220kV Grid using Variable Shunt Reactor (VSR) for Voltage 
Stability 
Ayyaj MANER*, Manali SARVANKAR*, Raiju HASSAN, Vini VAZHAPPULLY, Sonu KAREKAR, Mahesh AMBARDEKAR 
Adani Electricity, India 

  
ID: 11352 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Extreme weather, Hydro power, Optical fibre, Specification, Transformer 
EDF specifications for hydro power transformers 
Olivier VACHERON1, Mohamed RYADI2, Dominique SOURIE1, Jean SANCHEZ3 
1EDF CIH, France; 2EDF LAB, France; 3EDF DTG, France 

  
ID: 11677 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: High-frequency model, Non-standard impulse waveforms, Power transformer, Overvoltages, White-box model 
Calculation of Internal Transformer Overvoltages for Non-Standard Impulse Waveforms 
Zvonimir JURKOVIC1, Bruno JURISIC1, Mladen MARKOVIC2, Tomislav ZUPAN1 
1Končar – Electrical Engineering Institute Ltd, Zagreb, Croatia; 2Končar – Distribution and Special Transformers Inc. Zagreb, Croatia 

  
ID: 11704 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: Dynamic effect, Internal arcing, Short-circuit, Tank expansion, Transformer 
A Qualitative Analysis on the Consequences of Neglecting Dynamic 
Ashwin PADMANABAN, Philippe MAGNIER, Didier HAMOIR 
SERGI Transformer Protector, France 

  
ID: 11753 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Calculation and visualization of forces on leads during short circuit of a large offshore power transformer with axially 
split dual MV windings 
Igor TELALOVIĆ 
Končar Power Transformers Ltd. – A Joint Venture of Siemens Energy and Končar Croatia 

  
ID: 11843 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
DC Injection Testing on In-Service Power Transformers for Replicating GIC 
Soren SUBRITZKY1, Andrew LAPTHORN1, Stewart HARDIE1, Michael DALZELL2 
1University of Canterbury, New Zealand; 2Transpower New Zealand 

  
ID: 11857 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS1 - Design of Resilient Transformers 
Keywords: HVDC, Ageing, Converter transformer, DC conductivity, Degree of polymerization, Electric field distortion, Oil-paper insulation, 
Polarization/Depolarization Current, Pulsed Electro-Acoustic 
Impact of Cellulose Degradation on Space Charge Dynamics and Conductivity of Synthetic Ester Liquid-Impregnated 
Kraft Paper Insulation 
Abdelrahman ALSHEHAWY 
University of Exeter, United Kingdom 
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PS2 - ADVANCES IN TRANSFORMER ANALYTICS 
 

ID: 10126 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Powers transformers, maintenance, critical outage, technical policies, strategy 
RTE’s Large Power Transformers: new fleet management strategy 
Abasse TIMERA1, Rudy BLANC1, BenoÏt IZAC2, Philippe CLAUDE3 
1RTE France Substation Expertise Dpt., France; 2RTE France Asset Management Dpt., France; 3RTE France R&D Dpt., France 

  
ID: 10158 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Vibration Characteristics and Typical Mechanical Failure Analysis of Converter Transformer 
Zhicheng PAN, Jun DENG, Zhicheng XIE, Haibin ZHOU 
China Southern Power Grid, Co., Ltd. ，China 

  
ID: 10317 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Degree of Polymerization, Dielectric Frequency Response, Insulation Transformers, Mineral Oil, Moisture 
Analysis of Non-accelerated Thermal Aging of Model Windings Immersed in Mineral Oil and Natural Ester 
Diego ROBALINO1, Matias MEIRA2, Raul ALVAREZ3, Fabio SCATIGGIO4 
1MEGGER, United States of America; 2INTELYMEC (UNCPBA), Argentina; 3IITREE-FI-UNLP, Argentina; 4A&A Fratelli Parodi SpA, Italy 

  
ID: 10318 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Transformer Aging, Life Assessment, Digital Twin, Numerical Simulation 
Power Transformer Digital Twin: Incorporating Thermodynamic and Water Diffusion Discrete Elements Model for 
Enhanced Aging Calculation 
Alan SBRAVATI, Luiz V. CHEIM, Mauricio SOTO 
Hitachi Energy, United States of America 

  
ID: 10403 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Dissolved Gas Analysis, Data Analytics, Power Transformer, Asset Management, Trend Detection, Rate of Change, Anomaly 
Detection. 
Data Analytics for Transformer Dissolved Gas Analysis to Aid Asset Management 
Zhongdong WANG1, Thathsara HERATH1, Qiang LIU1, Gordon WILSON2, Ruth HOOTON2, David WALKER3, Timothy RAYMOND4, Luke 
van der ZEL4 
1The University of Manchester UK; 2National Grid Electricity Transmission UK; 3SP Energy Network UK; 4Electric Power Research Institute USA 

  
ID: 10404 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Statistical Model – Data Mining – Polychlorinated Biphenyls –Asset Management – Pole Mounted Transformers 
Data Mining for Targeted PCBs Management of Pole Mounted Transformers 
ShengJi TEE, David NEILSON, Matthew JONES, Malcolm BEBBINGTON 
SP Energy Networks UK 

  
ID: 10410 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Power Transformer, CFD, Windings, Natural Ester 
Analysis of Simplifications and Accuracy of a Thermal-hydraulic Model of Core-type Power Transformer Winding 
Sandra COUTO, João SILVA, Beatriz OLIVEIRA, Catarina SOUSA, Ricardo CASTRO LOPES 
Power Transformers R&D, Efacec Energia S.A., Portugal 
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ID: 10411 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Hot-Spot Temperature, Hot-Spot Location, HST, Natural Ester 
Evaluation of the Hot-Spots’ Location during Dynamic Loading of a Natural Ester Cooled Power Transformer 
Beatriz OLIVEIRA, Catarina CORTE-REAL, João SILVA, Sandra COUTO, Ricardo CASTRO LOPES 
EFACEC Energia, S.A., Portugal 

  
ID: 10488 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Artificial Intelligence in Transformer Manufacturing 
Robin AXELSSON 
Hitachi Energy Sweden AB, Sweden 

  
ID: 10612 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: online bushing monitoring, network unbalance, measuring uncertainty of isolation coefficients, cyber security 
Application of Online Bushing Monitoring With Low Measurement Uncertainty 
Marek ANDRZEJEWSKI1, Wiesław GIL1, Maciej LECHMAN2, Wiktor MASŁOWSKI1, Piotr RYTKA2 
1MIKRONIKA, Poland; 2PSE S.A., Poland 

  
ID: 10661 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
The evolution of power transformer appraisal methodology towards an effective and efficient risk assessment for the 
South African power utility 
Sidwell MTETWA 
Eskom Holdings SOC Limited 

  
ID: 10663 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
The usefulness of capacitive moisture sensors in online gas analysers 
Carl WOLMARANS 
GE Vernova M&D 

  
ID: 10691 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Non-uniform winding Temperature Distribution in directed cooling Mode 
Tor LANERYD 
Hiitachi Energy Sweden AB, Sweden 

  
ID: 10706 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Power Transformer, Renewables, Thermo-Chemical Evaluation, Aging, Dynamic rating 
Dynamic Loading of Transformers in Renewable Energy Generation: A Comparison of Traditional Methods and a Novel 
Thermo-Chemical Evaluation of Transformers Ageing 
Wilerson CALIL, Alan SBRAVATI, Luiz V. CHEIM 
Brazilian NC of CIGRE, Brazil; HITACHI ENERGY 

  
ID: 10841 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Transformers, Thermal hydraulic network model, Dynamic thermal modelling 
Advancements in Dynamic Thermal Modelling of Power Transformers: Integrating Detailed Thermal Hydraulic Network 
Models 
Patrick PICHER1, Federico TORRIANO1, Zoran RADAKOVIC2, Marko NOVKOVIC2 
1Hydro-Québec, Canada; 2University of Belgrade, Serbia 
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ID: 10842 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Thermal modeling of power transformer, inverse problem, Physics-Informed Neural Networks, indirect validation of predictive models 
Thermal Modeling of Power Transformer and Shunt Reactor Using Physics-Informed Neural Networks 
Jhelum CHAKRAVORTY1, Michele LUVISOTTO2, Nicolo RIPAMONTI3, Tor LANERYD2, Annamalai LAKSHMANAN3 
1Hitachi Energy Research, Canada; 2Hitachi Energy Research, Sweden; 3Hitachi Energy Research, Switzerland 

  
ID: 10888 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Condition assessment, Diagnosis, DFR, FDS, Bushings 
Detecting degraded bushings with DFR – A case study 
Lars Andreas ERIKSSON1, Evgenii ERMAKOV2, Lars JONSSON2, Erik NICOLAISEN3 
1Hitachi Energy Norway; 2Hitachi Energy Sweeden; 3Statnett 

  
ID: 10890 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Clamping pressure; condition monitoring; power transformer; short circuit performance 
Monitoring Clamping Pressure in 40 MVA Power Transformer: A Study of Short and Long-Term Trends 
Inge MADSHAVEN1, Henrik ENOKSEN1, Stefan JAUFER2, Chritoph KRAUSE2, Borut PRASNIKAR3, Asgeir MJELVE4, Alexander 
RITBAUER5, Mohamed RYADI6 
1SINTEF Energy Norway; 2Weidmann Switzerland; 3Kolektor Etra Slovenia; 4Elvia Norway; 5Siemens Energy Austria; 6EDF France 

  
ID: 10920 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: transformer, cooling, thermal model, benchmarking, metrics, accuracy 
Improvement and Validation of IEC dynamic Transformer thermal Model 
Tim GRADNIK1, Xiang ZHANG2, Irina LUPANDINA3, Remi DESQUIENS4, Alvaro PORTILLO5, Federico PORTILLO6, Patrick PICHER7 
1Elektroinstitut Milan Vidmar (EIMV)Slovenian engineering and scientific research organisation; 2Manchester Metropolitan 
University; 3Technische Universität Wien; 4EDF France; 5Independent researcher; 6Independent researcher; 7Hydro-Québec 

  
ID: 10930 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: DGA, Transformer Failures, Condition Monitoring, Data Analytics, Diagnostics 
The Good and Bad about Online Transformer DGA Monitoring 
Varun GOYAL 
Hydro One, Canada 

  
ID: 10939 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Transformation, Solid-Insulation 
Digital Transformation of Power-Transformer Solid-Insulation Drying Process 
Gerardo TAMEZ-TORRES, Enrique BETANCOURT-RAMIREZ 
Prolec-Ge International, Mexico 

  
ID: 10993 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Partial Discharge (PD), PD Source Localization, PD Signal Propagation, Power Transformer, Ultra-high frequency (UHF) sensor 
Modeling and Simulation to Analyze the Propagation of the Partial Discharge UHF Signals and Localization of Their 
Source in the Power Transformer 
Djordje DUKANAC 
Joint Stock Company "Elektromreza Srbije", Belgrade, Serbia 

  
 
 
 



15 

 

ID: 11027 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Steady State and Dynamic Thermal Performance of Liquid-Filled Distribution Transformers 
Ali AL-ABADI 
Hitachi Energy, Germany 

  
ID: 11034 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Results of Long-Term Monitoring for the Proof of Stability in the Switching Process of On-Load Tap-Changers based 
on Vibroacoustic Measurements 
Karsten VIERECK1, Anatoli SAVELIEV1, Julia MASSMANN2, Johannes VEIT2 
1Maschinenfabrik Reinhausen GmbH, Germany; 2Amprion GmbH, Germany 

  
ID: 11056 
A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Transformer, Partial Discharge, Defect Location, Ultra-High Frequency 
Study on Estimation System of Partial Discharge Position in Oil/Gas Transformer 
Byoung-Woon MIN, Danbi LEE, Jeong-Bok LEE, Kwang-Don BAE 
HD Hyundai Electric, Korea, Republic of (South Korea) 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Australian and New Zealand transformer reliability analytics within the context of the international failure surveys 
Daniel MARTIN1, Stefan TENBOHLEN2, Zeenat HANIF2, Chris BECKETT3 
1Essential Energy, Australia; 2University of Stuttgart, Germany; 3United Energy, Australia 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Advancing Electrical Fault Diagnosis in Power Transformers with AI 
David ALVAREZ1, Oswaldo ARENAS1, Jhonatan ANAYA1, Isabella ARANGO2 
1ISA Intercolombia; 2Universidad Nacional 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
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Voltage harmonics and dc detection on power transformers via vibration measurement analysis 
Dennis ALBERT1,2, Andre WÜRDE3, Christoph ENGELEN1 
1OMICRON electronics; 2TU Graz; 3RWTH Aachen 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
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Transformer Electromagnetic Modelling based on DC Hysteresis Measurements 
Alexander FRÖHLICH1, Dennis ALBERT1,2, Martin A. STOESSL3, Peter HAMBERGER3, Gerald LEBER3, Herwig RENNER1 
1Graz University of Technology; 2OMICRON electronics; 3Siemens Energy 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
A Reliable Future in Power Transformers and Reactors Through Proactive Bushing Management 
Elkin CANTOR 
ISA Intercolombia 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
Keywords: Shunt reactor, Deterioration, Aging, Criteria of Replacement 
Detailed Study of Aging Shunt Reactors to Determine Suitable Maintenance and Replacement Strategies 
Takashi YAMAMOTO, Ryo SAEKI, Atsushi ETO, Shunsuke TAMURA, Harukazu AKIYAMA, Yasuhiko HANAMAKI 
TEPCO Power Grid, Inc., Japan 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
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Power Transformer Diagnostics using Magnetic and Acceleration Sensors 
Kohei YAMAGUCHI, Mizuki OGI, Satoshi ICHIMURA, Yusuke TAKENAKA, Kota DOI 
Hitachi Ltd., Japan 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
Topics: A2 PS2 - Advances in Transformer Analytics 
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Incipient fault detection method for oil-immersed transformer using time series data of dissolved gas analysis 
Shunichi HATTORI, Kosuke MIKUNI, Hiroshi MURATA, Taisei HOMMA, Satoru MIYAZAKI, Yoshinobu MIZUTANI 
Central Research Institute of Electric Power Industry, Japan 
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A2 POWER TRANSFORMERS AND REACTORS - Full Papers 
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Diagnostic method for thermal deterioration of insulating paper used in power transformers based on winding 
temperature calculation 
Satoru MIYAZAKI, Yoshinobu MIZUTANI 
Central Research Institute of Electric Power Industry, Japan 
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