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EPE Joint Wind Energy and T&D Chapters Seminar 

The Norwegian University of Science and Technology, 
NTNU, Trondheim, Norway

9, 10 and 11 May 2011

Programme 
(v. 16, 6th of May 2011)
General information: http://etec.vub.ac.be/EPE/EPE-WECS-2011/01_Frameset.htm
Monday 9 May 2011 Tutorial
13h00-16h30:

Tutorial: Reliability of IGBT modules in wind power converters
by Josef Lutz and Tilo Poller, Chemnitz University of Technology, Germany
1. Standards of Reliability tests for industrial IGBT modules

2. Fatigue processes in power modules

3. Power Cycling tests


Experimental setup, test strategies


Standard measurements and failure criteria


New methods for online state-of health analysis

4. Empirical models for lifetime prediction

5. Necessary information’s for lifetime prediction in wind power applications

6. Thermal-mechanical simulation and physics-based modelling

7. Improved technologies

    Diffusion-sintering, diffusion-soldering, Cu bond wires, improved substrates

Josef Lutz is professor for power electronics and electromagnetic compatibility at Chemnitz University of Technology. His main research fields are ruggedness and reliability of power devices. 

Tilo Poller is PhD student supervised by Josef Lutz. His field of research is thermal-mechanical simulation and lifetime modelling in the viewpoint of harsh offshore power electronics applications. 

Tuesday 10 May 2011
8h15 – 9h00: 
Registration  and coffee (Electro Building Foyer)

Upload of presentation and full papers

9h00 – 9h30:
Opening session (Room El 5 Electro Building)
Chair: Tore Undeland, NTNU, Norway
Opening Addresses:

“Assessing the environmental impacts of electricity supply” by Edgar Hertwich, NTNU
And

"Costs and benefits of offshore grids" by Magnus Korpås, SINTEF, Norway

9h30 – 10h50:
Lecture session 1: Keynotes (Room El 5 Electro Building): 
Chair: Tore Undeland, NTNU, Norway
Keynote 1: The North Sea offshore grid from vision to reality - challenges and opportunities in power electronics and HVDC technology, Terje Gjengedal, Statnett
Keynote 2: The control aspects related to large offshore wind farms, Kjetil Uhlen, Department of Electrical Power Engineering, NTNU (TBC)
Keynote 3: The need for strong partnership between industry and research centres for the successful deployment of large offshore wind farms, John Tande, Director of the Norwegian Research Centre for Offshore Wind Technology (NOWITECH)
10h50 – 11h10: 
Coffee break in Foyer 
11h10 – 12h30:
Lecture session 2: Grid connection and compliance of wind power (Room El 5 Electro Building)
Chair: Terje Gjengedal, Statnett, Norway
42
Full-power converter based test bench for low voltage ride-through testing of wind turbine converters, Stefan Strandberg, vacon, Finland

49
Time-Domain-Based Stability Assessment of Offshore Windparks with AC-Connection Using the Simulation Approach SCOPE, Roman Bartelt, avasition, Germany

23
Power System Islanding Operation Support By Wind Power Plants, Pavan Balram, Nayeem Rahmat Ullah, Anh Tuan Le, STRI, Sweden
12h30 – 14h00: 
Lunch (Terra Electro Canteen just outside the lecture rooms)
14h00 – 15h30:
Dialogue session and Exhibition (Foyer)
Dialogue Session DS1: Wind Energy Conversion Technologies
Chair: Raymundo Torres Olguin, NTNU, Norway
26
Operation features of a Matrix Converter in a Wind Energy Conversion System with High Frequency transformation and DC Collection and Transmission, Nathalie Holtsmark, Marta Molinas, NTNU, Norway
36
Novel PM generators for large wind turbines, Alexey Matveev*, Zhaoqiang Zhang**, Sigurd Øvrebø*and Robert Nilssen**, *SmartMotorAS, **NTNU
25
Grid Connected Six Phase Permanent Magnet Synchronous Generators for Offshore Wind Energy, Nahome Alemayehu, rabah zaimeddine, Tore Undeland, Department of Electric Power Engineering, Norwegian University of Science and Technology (NTNU), Norway
39
Discuss on Full Range Control and Mechanical Stress Reduction of Fixed-Pitch Variable-Speed Wind Turbines, Jie Chen, Chunying Gong, Jiawei Chen, Ran Chen, Zhihui Chen, Yangguang Yan, Department of Electrical Engineering, Nanjing University of Aeronautics and Astronautics, P.R.China

32
Integrated Analysis of DFIG Drive Train and Power Electronics Dynamics during Electrical AC Faults and Wind Distrubances, Braulio Barahona Garzón, Poul Sørensen, Wind Energy Division, Risø National Laboratory for Sustainable Energy, Technical University of Denmark, DTU, Roskilde, Denmark; Olimpo Anaya-Lara, Department of Electronic and Electrical Engineering, Institute for Energy and Environment, University of Strathclyde, Glasgow, UK and Department of Electrical Power Engineering, Norwegian University of Science and Technology, NTNU, Norway, John Tande, SINTEF Energy Research, Trondheim, Norway
3
Comparative Study of Electrical Structures for Future Offshore Wind Power Plants, Ranjan Sharma, Kim Høj Jensen, Siemens Wind Power A/S, Tonny W. Rasmussen, Technical University of Denmark, Electrical Engineering, Vladislav Akamatov, Energinet.dk
9
Wind Turbine Pump-Up Operation for Maximum Power Point Tracking, Takayuki Kawaguchi, Tukasa Sakazaki and Ryuichi Shimada, Tokyo Institute of Technology, Japan
Dialogue session DS2: Grid connection and compliance of wind power
Chair: Noel Shammas, Staffordshire University, United Kingdom
15
Investigations on the Fault Ride Through Capability of Direct Power Controlled Converters Connected with LCL-Filter for Wind Power Applications, J. Reese, R. Lohde and F.W. Fuchs, Institute for Power Electronics and Electrical Drives, Christian-Albrechts-University of Kiel, Germany
44
Assessment of Offshore Wind Farm Reactive Power capability in Line with the UK Grid code, G. Ziso Alstom Grid, S.B. Tennakoon, Staffordshire University, United Kingdom

50
Effects of flexible AC Transmission System (FACTS) on the performance of distance protection relays, Subramanian Sankara, Alstom Grid, united Kingdom

37
Stability of Three-phase Grid-Connected Inverters, Yan qiu, Lan Xiao, Zhilei Yao, Department of Aero-Power Sci-tech Center, Nanjing University of Aeronautics and Astronautics, NanjingChina; Ningrong Zhang, Institute of Science, PLA Univ. of Sci. & Tech., Nanjing, China
4
Wind Power Collection and Transmission with Series Connected Current Source Converters, Hak-Jun Lee and Seung-Ki Sul, School of Electrical Engineering & Computer Science, Seoul National University, Seoul, Korea
11
Direct Power Control Strategies of a Grid-Connected Three-Level Voltage Source Converter VSI-NPC, Rabah Zaimeddine, Tore Undeland, Department of Electric Power Engineering, Norwegian University of Science and Technology (NTNU), Norway

47
Impact of Subordinated and Overlaid Control Strategies concerning Stability of future windpark DC grids, Carsten Heising, Roman Bartelt, Martin Oettmeier, Volker Staudt, Andreas Steimel

Ruhr-University Bochum, Germany
34
Reliability evaluation of power system with large-scale wind farm integration using First-Order Reliability Method, Thang DO MINH1,2, J. Sprooten1, 2, S. Clenet1, 3, B. Robyns1, 2 , 1 University of Lille North of France, Laboratoire d’Electrotechnique et d’Electronique de Puissance (L2EP) , 2 Ecole des Hautes Etudes d’Ingénieur (HEI), 3 Arts et Métiers ParisTech, Lille, France 
54
HVDC in offshore grid applications – connection of wind power and oil and gas installations, Matias Ebbe Teisen, NTNU, Øyvind Rui, Statnett, Terje Gjengedal, NTNU/Statnett
Dialogue Session DS3: Reliability of the Electrical Parts of Wind Energy Systems

Chair: Jouko Niiranen, ABB Oy, Drives, Helsinki, Finland
24
Impact of Low-Frequency Power Cycling on Reliability of Power Semiconductors in Converters for Large Wind Turbines, S. D’Arco, R. Pittini, NTNU, A. Petterteig, SINTEF Energy Research, Trondheim, Norway
27
2000A Power Cycling Tester for High Voltage IGBT Modules and Press Packs, Marco Bohlländer, Josef Lutz, Chemnitz University of Technology, Chemnitz, Germany; Astrid Petterteig, SINTEF Energy Research, Trondheim, Norway
51
Real-Time Physics of Failure Based Estimation of Life Consumption in power Electronic Modules, Mahera Musallam, Mark Johnson, School of Electrical and Electronic Engineering, Nottingham University, United Kingdom
5
Control of Doubly-fed Induction Generators using Frequency Selective Controllers, Marlies Richter, Technische Universität Ilmenau, Germany
14
Power Electronic Converters in Wind Energy Systems – Considerations of Reliability and Possibilities for Increasing Availability, Matthias Böttcher, F.W. Fuchs, Institute for Power Electronics and Electrical Drives, Christian-Albrechts-University of Kiel, Germany
Dialogue Session DS4: T&D power electronics, Energy storage and Future Trends

Chair: Noel Shammas, Staffordshire University, United Kingdom
53
Intelligent Energy Management System for a Virtual Power Plant, Philipp Braun, Remus Teodorescu Depart. of Energy Technology Aalborg University, Denmark
7
Optimizing and reducing the switching number in cascaded multilevel inverters, using PWM strategy with unequal carrier frequency, Hasan Bayat, J. S. Moghani, S.H. Fathi, and M.Taheri, Electrical Engineering Dept., Amirkabir University of technology, Tehran, Iran
10
Current Injection Targets for StatCom under unbalanced grid voltage condition and the impact on the PCC Voltage, Christian Wessels, Soenke Grunau and Friedrich W. Fuchs, Institute of Power Electronics and Electrical Drives, Christian-Albrechts University of Kiel, Kaiserstrasse 2, Kiel, Germany
8
Power electronics and grid integration of offshore wind farms, Atle Rygg Ardal, Salvatore D’Arco, Raymundo Torres-Olguin, Tore Undeland, Department of Electric Power Engineering, Norwegian University of Science and Technology (NTNU), Kamran Sharifabadi, Statoil, Norway
12
Integrating an Offshore Wind Farm by VSC Technology to a HVDC Transmission based on LCC Technology, Raymundo E. Torres-Olguin, Marta Molinas and Tore Undeland, Norwegian University of Science and Technology, Norway
33
North Sea Offshore Networks Basic Connection Schemes - Dynamic Performance Assessment, Olimpo Anaya-Lara1,2, Grain Adam1, Kamila Nieradzińska1, John Tande3, Kjetil Uhlen2, Tore Undeland2, 1Department of Electronic and Electrical Engineering, Institute for Energy and Environment, University of Strathclyde, Glasgow, UK, 2Department of Electrical Power Engineering, Norwegian University of Science and Technology, NTNU, 7491, Trondheim, Norway, 3 SINTEF Energy Research, Trondheim, Norway
15h30 – 16h00: 
Coffee break in Foyer
16h00 – 17h40:
Lecture session 3: Wind Energy Conversion Technologies and control (Room El 5 Electro Building)
Chair: Torbjörn Thiringer, Chalmers University, Sweden
20
Modular Generator/Converter for transformer less Offshore Wind Turbine, Sverre Gjerde, NTNU, Norway
46
Hybrid simulation methods to perform grid integration studies for large scale offshore wind connected through VSC-HVDC, Ralph Hendriks, TU Delft, The Netherlands
52
Superconductive Technologies in Offshore Wind Energy Generator, Anyuan Chen, NTNU, Norway

19
Control Challenges and Possibilities for Large Offshore Wind Farm, Olimpo Anaya-Lara, Strathclyde University, UK
43
Simple converter model for harmonics, Jouko Niiranen, ABB, Finland
18h00 –    : Gala Evening 
18h00 
Nidaros Cathedral, mini concert and guided tour 
19h00 
Dinner in the Restaurant Two Towers, in the courtyard of the Nidaros Cathedral

Wednesday 11 May 2011
9h00 – 9h40:
Lecture session 4: The importance of Energy Storage (Room El 5 Electro Building)):

Chair: Salvatore D'Arco, NTNU, Norway
35
Technical & Economic Modelling of Wind Power Plant Augmented with Energy Storage, Henrik Vikelgaard, Vestas

13
Boosting grid stability with energy storage, Karin Thorburn, ABB
9h40 – 11h00:
Lecture session 5: Integrating Large Wind Farms: Elements of a System Solution (Room El 5 Electro Building): 

Chair: Sarath Tennakoon, Staffordshire University, United Kingdom
1
FACTS for grid integration of wind power, Rolf Grünbaum, ABB

45
Steady-State Planning of AC-Connected Wind Power Plants with Centralized Reactive Power compensation, Ralph Hendriks, Siemens

48
Pole-Restraining Controlled Active Infeed Converter with Integrated Power-Quality Improvement for AC-Windpark Grids, Roman Bartelt, avasition, Germany
6
Power Electronics Catalogue for Increasing the Hosting Capacity for Wind Power, Roger Critchley, Alstom.
11h00 – 11h30: 
Coffee break (Foyer)
11h30 – 12h10:
Lecture session 6: (Room El 5 Electro Building): Reliability of the Electrical Parts of Wind Energy Systems
Chair: Rik De Doncker, RTWH-ISEA, Aachen, Germany
17
Steady State Lifetime Assessment of Semiconductors in DFIG Wind Turbines, Felix Fuchs, University of Hannover, Germany

31
Derivation of load profiles in offshore applications with FEM – Simulation, Tilo Poller, University of Chemnitz, Germany
12h10 – 13h10:
Closing session (Room El 5 Electro Building): 

Chair: Tore Undeland, NTNU, Norway
Special Guest: 
Mr T. Kawaguchi, currently a doctoral student at The Research laboratory for Nuclear Reactors of Tokyo Institute of Technology

(http://www.nr.titech.ac.jp/~rshimada/ ), working on wind energy research. In the aftermaths of the earthquake he decided to volunteer and worked in rescuing people in the Fukushima area. Mr Kawaguchi will share this unique experience with us with pictures and other material he has personally gathered during his duty.
13h20 – 14h00: 
Lunch (Terra Electro Canteen just outside the lecture rooms)
Visit to Smola Wind farm

15h00:
Departure to Smola, Bus from Gløshaugen
It takes about 3 hours with bus to the ferry. 
19.00 
Gurisentret - Coffee and waffle . 

The Guri Center with its new outdoor amphitheater, also houses the modern "Fruen" café and the exhibition "Encounters with the wind", on wind, wind energy and Smøla´s history 
21.00
Dinner party at Vågarbrygga 

Bed and breakfast at Vågarbrygga and Neptun Brygge (close to Vågarbrygga) 

Thursday 12 May 

09.00
Information meeting in a conference room at Vågarbrygga v/Øyvind Rui from Statnett 
10.00
Guided tour to Smøla Wind farm v/Tor Moholt. 2 participants (selected by drawing lots) will have a chance to go up in one of the mills. 
11.30
Bus from to Trondheim airport (arrival at 16h30)
It is possible to return via Kvernberget Airport near Kristiansund N  with bus and ferry ca 56 km from Smøla or Kystekspressen fast boat from Edøy to Kristiansund N.  From Kristiansund N  to Oslo with SAS airplane 14.25 and 18.55.
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