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Welcome to...

the 12th International Workshop on Large-Scale Integration of Wind Power into
Power Systems as well as on Transmission Networks for Offshore Wind Power Plants

We have the great pleasure to welcome you to the 12th edition of the International Workshop on Large-
Scale Integration of Wind Power into Power Systems as well as on Transmission Networks for Offshore
Wind Power Plants in London, United Kingdom.

The first of these workshops was held 13 years ago at the Royal Institute of Technology, Stockholm, Sweden in
March 2000 with just 4 sessions in total. This year we received such a large number of outstanding abstracts
that we can now offer a two-and-a-half day program with 25 sessions.

While the focus of the first workshop was on HVDC transmission technology, including HVDC transmission
networks, the key topics have changed continuously over the past years, reflecting the shifting focuses in
the area of wind integration: modelling issues, grid integration experience for the transmission level as well
as the distribution level, market issues and grid codes were key topics of previous workshops. This way, the
workshop has developed into a renowned international platform for discussing the subject of grid integration
of wind power into existing power systems.

The general purpose of this workshop, however, has not changed over the past years: It is to get researchers,
economists and practicing engineers from different fields relating to wind power and transmission systems to
exchange their knowledge and discuss their experience in the area of large-scale integration of wind power
into power systems and transmission networks for offshore wind power plants. The emphasis of this work-
shop is again on both theoretical discussions and practical applications.

Because of the high interest in the workshop proceedings, we will again submit this year’s proceedings to inter-
national libraries and organisations who operate citation index systems such as the (i) FIZ - Fach Informations
Zentrum Karlsruhe, (ii) Elsevier, (iii) ETDE, (iV) Reuters, (V) Compendex, (Vi) ThomsonCitationIndex so that the
proceedings are more easily available for academia and industry world-wide.

The 12th Wind Integration Workshop forms the anchor workshop for related events such as the Tutorials for
the Solar Integration Workshop (October 20, 2013) and the 3rd International Workshop on Integration of
Solar Power into Power Systems (October 21/22, 2013).

This workshop would not be possible without our sponsors and we would like to thank them for their support.
Our Tera Sponsors this year are: the British TSO National Grid and the wind turbine manufacturer Enercon
(Germany); our Giga Sponsors: the consulting and software company DIgSILENT (Germany), the energy group
DONG energy (Denmark), the wind turbine manufacturers Siemens Wind (Denmark) and Vestas (Denmark).
In addition, the workshop is supported by the European Wind Energy Association EWEA, Friends of the Super-
grid FOSG (Belgium), the IET Digital Library (United Kingdom) and the Utility Variable Generation Integration
Group UVIG (USA), and by our media partner Bloomberg New Energy Finance (United Kingdom). And above
all, we would like to thank the British TSO National Grid for its general support and local assistance.

We would also like to thank all those who supported the organisers of this workshop, especially Helge Urdal
(National Grid/now with Urdal Power Solutions, United Kingdom), the International Advisory Committee as
well as Uta Betancourt, Jérg Braun and Ines Drewianka (all Energynautics, Germany).

Enjoy some inspiring days in London and seize the numerous networking possibilities!

Thomas Ackermann
Energynautics

PS: Please take note of the next Wind Integration Workshop: 11-13 November 1014, to be held in Berlin, Germany! |
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J. C. Boemer (TU Delft, the Netherlands), B. G. Rawn (KU Leuven, Belgium), M. Gibescu, M. A. M. M. van der Meijden
(TU Delft/TenneT TSO, the Netherlands), W. L. Kling (Eindhoven University of Technology, the Netherlands)

Session 8C: Economic & Market Issues |l

10:10 — 12:00 / 24 October 2013 / Room Minories / Session chair: Jenny Riesz
(University of New South Wales, Australia)

Costs and Benefits of Fossil-Fueled Plant Flexibility
D. Lew, G. Brinkman, G. Stark (NREL, USA), G. Jordan, S. Venkataraman (GE Energy, USA), N. Kumar, S. Lefton
(Intertek-APTECH, USA)

The Economics of Energy Storage in the UK, Germany and US
A. Cheung (Bloomberg New Energy Finance, USA)

Cost Benefit Analysis for Reinforcement of the Transmission System to Accomodate Growing Numbers of
Renewable Generation in the United Klingdom
E. Ganendra, P. Espie (SKM, United Kingdom)

Macro Economic Evaluation of Proof Methods for the Delivery of Balancing Reserve by Wind Farms
M. Jansen, M. Speckmann, D. Schneider, M. Siefert (Fraunhofer IWES, Germany)



Session 9A: Wind Integration Studies

13:00 — 15:00 / 24 October 2013 / Room Trinity A / Session chair: Charles Smith (UVIG, USA)

Summary of Experiences and Studies for Wind Integration — IEA Wind Task 25

H. Holttinen (VTT, Finland), A. Robitaille (Hydro-Québec, Canada), A. Orths (Energinet.dk, Denmark), I. Pineda (EWEA, Belgium), B.
Lange, (Fraunhofer IWES, Germany), E. Carlini (Terna, Italy), O'Malley, J. Dillon (University College Dublin, Ireland), J. O. Tande
(SINTEF, Norway), A. Estanqueiro (LNEG, Portugal), E. Gomez-Lazaro (University of Castilla-La Mancha, Spain), L. Sgder (Royal
Institute of Technology KTH, Sweden), M. Milligan (NREL, USA), C. Smith (UVIG, USA)

Integration of Offshore Wind Power to the U.S. Grid
M. Korytowski (University of Pittsburgh, USA), J. Fodiak (Xero Energy, United Kingdom), J. Daniel (ABB, USA), G. Reed (University
of Pittsburgh, USA), N. Scott (Xero Energy, United Kingdom)

Strategies for Alleviating Large Wind Power Curtailments in China
L. Yao, Y. Li, Z. Zhang, Y. Chi, J. Wu (China Electric Power Research Institute CEPRI, China)

Frequency Issues of Island Power Systems with High Penetration of Hydroelectric and Wind Power
J.-D. Schmidt, E. Troster (Energynautics, Germany), G. Papaioannou, J. Hanson (TU Darmstadt, Germany)

Session 9B: Offshore Grid Issues

13:00 — 15:00 / 24 October 2013 / Room Trinity B / Session chair: TBA

Proving Offshore Wind Power Plants “Do What It Says on the Tin” in the Context of Challenging Grid Code
Requirements for Frequency and Voltage Regulation
M. Horley, K. Smethurst (National Grid, United Kingdom)

Technical and Economic Evaluation of a North Sea Grid
T. Drees, C. Linnemann, H. Schuster, A. Moser (RWTH Aachen, Germany), T. Panke, B. Burstedde (University of Cologne, Germany)

Damping Power System Oscillations by VSC-Based HVDC Networks: A North Sea Grid Case Study
M. Ndreko, A. van der Meer (TU Delft, the Netherlands), B. G. Rawn (KU Leuven, Belgium), M. Gibescu, M. van der Meijden (TU
Delft/TenneT TSO, the Netherlands)

Design Considerations for Offshore Wind Power Plants Intra-Array Architectures
P. Rollings, A. Hardcastle (SKM, United Kingdom)

OptiArray from DONG Energy: An Automated Decision Support Tool for the Design of the Collection Grid in Large
Offshore Wind Power Plants

M. Lindahl (Copenhagen Airports Resource Management Specialist, Denmark), N.-C. Fink Bagger, T. Stidsen (DTU, Denmark),

S. Frost Ahrenfeldt, |. Arana (DONG Energy Wind, Denmark)

Session 9C: Power System Balancing Il

13:00 — 15:00 / 24 October 2013 / Room Minories / Session chair: Kamran Sharifabadi
(Statoil, Norway)

Active Power Control Features in the Wind Turbine Controller
E. Bossanyi (GL Garrad Hassan, United Kingdom), A. Ghorashi (Garrad Hassan America, USA)

Assessment of the Impact of Primary Frequency Support on DFIG Wind Turbine Loads
B. Barahona Garzon, R. You (Tsinghua University, China), A. D. Hansen, N. A. Cutululis, P. Sgrensen (DTU Wind Energy, Denmark)

Flexibility Screening Tool — Development and Deployment
E. Lannoye (EPRI International, Ireland), A. Tuohy (EPRI, USA)

Wind Powered Industrial Processes - Assessment of Additional Wind Power Integration by Flexible Processing
J. Kaufler, R. Pohl, S. Deiringer (SYNLIFT Systems, Germany)

Real-Time Tariffs for Electric Vehicles in Wind Power based Power Systems
H. Morais (Technical University of Denmark, Denmark), T. Sousa, M. Silva, P. Faria, Z. Vale (GECAD/IPP, Portugal)



Session 10: Closing Session - Podiums Discussions

15:30 — 16:30 / 24 October 2013 / Room Trinity /Session chair: TBA

Podium discussions

The contributions and discussions of this session are not part of the proceedings & the USB memory stick.

Poster Session Papers

Benguela Community-UNAM Wind-Power Demonstration Project - Experiences in Implementation
I. Davidson, H. MuAshekele (University of Namibia, Namibia), N. Mukapuli (Benguela Community, Namibia)

Review on Hybrid HVDC Technology for Integration of Offshore Wind Plant
C. Yuan, X. Yang, D. Yao, C. Yue (ABB China, China)

Optimization of Off-Shore Wind Power Plants Collection Grids
J. Ehnberg (Chalmers University of Technology, Sweden), E. Malz (University of Stuttgart, Germany)

A Method of Identifying the Most Critical Wind Power Plant Communication Links in Terms of Power System

Security
M. Bajor (Institute of Power Engineering Gdansk, Poland)

Mesoscale Simulations for Generating High Resolution Multi-Year Wind Speed Time Series over Canada to
Improve Wind Energy Integration
S. Z. Husain, W. Yu, L. Separovic (Environment Canada, Canada)

Comparison of Modular Multilevel Converters for the Grid Connection of Large-Scale Wind Turbines
M. von Hofen (Leibniz University of Hannover, Germany), L. Baruschka (Protolar, Germany), D. Karwatzki, A. Mertens
(Leibniz University of Hannover, Germany)

Advancements in Wind Integration Study Data Modeling: The Wind Integration National Dataset (WIND)
Toolkit

C. Draxl, B.-M. Hodge (NREL, USA), K. Orwig (formerly NREL, USA), S. Harrold, J. McCaa (3Tier, USA), W. Jones, K. Searight, D.
Getman (NREL, USA), J. Cline, C. Clark (US Department of Energy, USA)

From a Matlab Based Wind Power Forecast to an Integrated EMS Solution
S. Lakkis, W. Grubauer, H. Strasser, G. Lakits (Siemens, Austria)

The Impact of Controlling DFIG-based Wind Turbines with no Crowbar on the System Stability
M. B. C. Salles, R. R. Avila (University of Sdo Paulo, Brazil), A. J. Sguarezi Filho, A. P. Grilo (Federal University of ABC, Brazil)

Wind Power Relationships Homer Methodology Calculation
F. Brihmat, , S. Mekhtoub (National Superior Polytechnic School, Algeria)

Coupling of a Wind Power Plant with a Storage Battery to Reduce Unbalance Charges
S. Sperati, S. Alessandrini, M. Benini (RSE, Italy)

Prediction Errors and Balancing Costs in Finland Using Short Term Predictions for Different Geographical
Areas
J. Miettinen, H. Holttinen (VTT, Finland)

Methods for Estimating Long-term Average Wind Speed
P. P. Revheim, H. G. Beyer (University of Agder, Norway)

Study of the Interaction Between Wind Power Plants and SMES Systems
F. Milano (University College Dublin, Ireland), R. Zarate-Mifiano (University of Castilla-La Mancha, Spain)

Introduction of a New Regional Market Concept for Integration of Renewable Energies
0. Warweg, A. Arnoldt (Fraunhofer IOSB-AST, Germany)

Intelligent Data Mining based Local Wind Power Forecasting
A.Arnoldt (Fraunhofer IOSB-AST, Germany)

An Improved Design Methodology for Interconnecting Large Offshore Wind Power Plants
M. Ali, R. Bryans (TNEI Services, United Kingdom), S. Jafri (University of Manchester, United Kingdom)

Impact of Projected Wind Energy Yield Variation on Optimum Grid Connection for Large Offshore Wind
Power Plants
A. Gunatilake, M. Luckett (London Power Associates, United Kingdom)



An Option to Assign Confidence Intervals to Day Ahead Wind Power Forecasts - Example Based on
Meteorological Conditions in Norway
H. G. Beyer P. P. Revheim (University of Agder, Norway)

Market Value of Wind Power
J. de Haan, M. A. Shoeb, H. Lopes Ferreira, W. Kling (Eindhoven University of Technology, Netherlands)

Optimal Power Dispatch for Wind Power Plant Control Considering Wake Effects
Y. Zhang, C. Franke, J. Poland, S. Mastellone (ABB Switzerland, Switzerland), K. Kulkarni (ABB India, India) A. Timbus (ABB
Switzerland, Switzerland)

The State-of-the-Art of Wind Energy Accommodation in the Rigid Power Grid of Inner Mongolia, China
X. Wang (Inner Mongolia Power Grid, China), Y. Qiao (Tsinghua University, China), Y. Hou, J. Qi (Inner Mongolia Power Grid,
China)

High-Voltage-Ride-Through Test System based on Transformer Switching, Realization and Validation
R. Klosse (WindGuard Certification, Germany)

PLEXOS Study of the Italian Power System and Market in the Medium-term: Realities and Expectations of
Renewables Integration
G. Bordignon, P. Panagiotakopoulou, C. Papadopoulos (Energy Exemplar, United Kingdom)

Balancing Power and Variable Renewables
L. Hirth (Vattenfall, Germany), I. Ziegenhagen (Prognos, Germany)

Constraints to the Profitable Integration of Wind-based Microgrids as a Function of the Resource Correlation
G. Diaz (University of Oviedo, Spain), C. Viescas (EdP Renewables, Spain), J. Coto, J. Gdmez-Aleixandre, A. Diez (University of
Oviedo, Spain)

Research on Size and Location of DG with Vulnerable Nodes Identification in the Active Distribution
Network
Y. Zhao, Y. An, Q. Ai (Shanghai Jiao Tong University, China)

Methods for Representations of Wind Power Plants for Active Power Studies
A. D. Hansen, N. A. Cutululis, M. Altin (DTU Wind Energy, Denmark)

Power and Voltage Control of a Novel Integrated Wind-Turbine Generator and Tidal-Turbine Generator
Inside an Offshore Wind Tower Using a Flywheel Energy-Storage System
L. Wang, C.-N. Li (National Cheng Kung University, Taiwan)

Losses Analysis of Different Grounding Schemes for Transformer-less Wind Turbine with Full-Scale Power
Converter
M. Sztykiel, R. Teodorescu, S. Munk-Nielsen, C. Busca (Aalborg University, Denmark)

Initializing Network Simulations for Case Studies of Offshore Wind Power and Offshore DC Grid Integration
in the Power System of Northern Europe
N. Helistd, S. Uski-Joutsenvuo, (VTT, Finland)

Stability Analysis of a Microgrid System with Large-Scale Wind and Ocean Energy Farms Fed to a Power Grid
through an HVDC Link
L. Wang, C.-Y. Lin (National Cheng Kung University, Taiwan)

Strategies forWind Power Allocation in Europe
L. Reichenberg, A. Wojciechowski, F. Johnsson (Chalmers University of Technology, Sweden)

Availability Growth and State-of-knowledge Uncertainty Simulation for Offshore Wind Power Plants
A. Zitrou, T. Bedford, L. Walls, K. Wilson K. Bell (University of Strathclyde, United Kingdom)
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