17th Power Systems
Computation Conference 2011

(PSCC 2011 STOCKHOLM)

Stockholm, Sweden
22-26 August 2011

Volume 1 of 2

ISBN: 978-1-61839-227-5



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2011) by the Power Systems Computation Conference (PSCC)
All rights reserved.

Printed by Curran Associates, Inc. (2011)

For permission requests, please contact the Power Systems Computation Conference (PSCC)
at the address below.

Power Systems Computation Conference (PSCC)
c/o Dr. G.M. Burt

University of Strathclyde

16 Richmond Street, Glasgow G1 1XQ

Scotland, United Kingdom

Phone: 441 41 548 2268
Fax: 441 41 548 4872

g.burt@strath.ac.uk

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Volume 1

A Case Study on Reactive Power Impact on Determination of Critical Load LeVels ... 1
Rui Bo, Fangxing Li

A Chronological Composite System Adequacy Assessment Considering Non-dispathable Renewable

Energy Sources and Their INtegration STrategieS.........ccouiieiiiiiiene ettt ettt sbesbesbeseeneareeneas 7
L. M. Carvalho, M. A. Da Rosa, V. Miranda, R. Ferreira

A Column Generation Approach for Solving Very Large Scale Instances of the Brazilian Long Term

Power EXpansion Planning IMOGEI .........couiiciiiiiieie ettt ettt et st b et s e b et e be b e st e e eneene e 15
Carlos Henrique Medeiros De Saboia, Abilio Lucena

A Control Centre Process SIMUlation MO ...........cooiiiiiiiiiii et 23
Marcus Stotzel, Markus Zdrallek, Heinrich Hoppe-Oehl, Frank Schwermer

A Cooperative Game Theory Approach to Wind Power Generation Imbalance Cost Allocation.............c.ccocceeennne. 30

Efthymios Karangelos, Francois Bouffard

A Decision Support System for DC Optimal Power Flow Analysis on Large Scale Interconnected

YA =11 PSSP PSP PPPRRPRPRPIN 37
Elma P. Santos, Anibal T. Azevedo, Secundino Soares Filho, Paulo César M. Meira, Donato Da Silva Filho

A Distributed Computation Method for Voltage Stability Assessment of a Sub-grid Within a Large

INTErCONNECTEA POWEE SYSTEIM.... .ottt sttt bbbt h bt bt bt et e e Rt e bt e bt eb e e b et et eh e e bt e bt ebe st e b e e eneebeabe s 44
Jinquan Zhao, Peng Xu, Fei Shi

A European Supergrid: Present State and FULUre ChalleNges .........cooouiioiiiiiieie e e 51
Stijn Cole, Karim Karoui, Til Kristian Vrana, Olav B. Fosso, Jean-Baptiste Curis, Anne Marie Denis, Chen-Ching
Liu

A Fundamental Study of Wide-area Damping Controllers with Application to Fuzzy-logic Based PSS

Design for Dynamic SNHUNE COMPENSALOTS ...........uiiiiiiieieiieti ettt sttt e e e sttt sb et sb e e et e bt et e b et et e e eneebeebeabe e e 58
I. Kamwa, M. Dobrescu, A. Heniche, C. Cyr, Ph. Cadieux

A Mixed Integer Linear Programming Approach to the Optimal Configuration of Electrical

Distribution Networks with EMbedded GENEIAtOrS ........c.cciviiiii ittt re e be e sbeanaenaeens 68
A. Borghetti, M. Paolone, C. A. Nucci
A Model for Short-term Fluctuation of Total Generation of Multiple PV Power Stations..........ccccoceevevvviiievecieinennne, 76

Motoki Akatsuka, Ryoichi Hara, Hiroyuki Kita, Takamitsu Ito, Yoshinobu Ueda, Yutaka Saito, Masami Saito,
Katsuyuki Takitani

A Model to Accounting for Losses in the Unit Commitment Problem at Brazilian Hydro Plants.............c.ccoccoee. 83
Erlon C. Finardi, Murilo R. Scuzziato

A Model-based Optimal Operation Strategy for Lossy Energy Storage Systems: The Case of

Compressed Air Energy Storage (CAES) PIANTS .......cc.oiiiiiiieieieieee sttt st sttt ese et nae 90
Fernando De Samaniego Steta, Andreas Ulbig, Stephan Koch, Géran Andersson
A Modular Approach to Integrated Energy Distribution System ANAIYSIS........ccccovireriiiiiiiieie e 97

Marc Rees, Jianzhong Wu, Bieshoy Awad, Janaka Ekanayake, Nick Jenkins

A New Adaptive Differential Evolution Algorithm for Voltage Stability Constrained Optimal Power

FELOWY .ttt ettt et b e et h R R e R e h e R oA £ oA e Re SR £ SR e Re AR oAb e R £ SRt eR £ e Re ARt R e b e e eRteEeeReeEeeeebe e entereenennan 104
Worawat Nakawiro, Istvan Erlich

A New Control Scheme of Batteries and Facts Devices for Transient Stability Improvement in Multi-

MACNINE POWEE SYSTEM ... ettt ettt sttt ettt s te b et e e s e st e b e et e e be st e st e e eme e b e e beebesa et e e e st ebeebeabesteebeseensareanennen 111
Ken-Ichi Kawabe, Akihiko Yokoyama

A New Coordinated Control Scheme of Seawater Desalination Plant and Diesel Engine Generators

for Securing Regulating Capacity in Island Power System with Renewable Energy Generation.............cccccceevvenene 119
Toru Yoshihara, Akihiko Yokoyama, Masaki Imanaka, Yusuke Onda, Jumpei Baba, Yusuke Kuniba, Naoto Higa,
Sadao Asato

A New Load Frequency Control Method in Power System Using Vehicle-to-Grid System Considering

L0 T R o] g1V T oot OSSPSR 127
Koichiro Shimizu, Taisuke Masuta, Yutaka Ota, Akihiko Yokoyama
A Non-linear Approach for On-line Parameter Estimation of Synchronous Machings ...........cccccccoevivviivincviiiceinnns 134

Gustavo Valverde, Elias Kyriakides, Vladimir Terzija
A Novel Optimal Power Flow Solver Based on Parameterized Contingency for Preventive Control

AGAINST INSECUNE-CONTINGENCIES ... vieieeieteeieite ettt te et et et et e st ebeebeebeseeaae e emseseeseebesbeebeseemseseaneabeebesbeseenbeseeneaseanea 141
Ryuya Tanabe, Yasuyuki Tada, Hsiao-Dong Chiang



A Piece-wise Linear Model for Approximating LMP-load Curve Based on Critical Load Levels...........cc.ccccceeeee 148
Rui Bo, Fangxing Li

A Probabilistic Fault Arc Reignition Model for MV Distribution NetwWorKs...........ccooeiieiniinieeeeee 155
G. Celli, E. Ghiani, F. Pilo, S. Tedde

A Review on On-line Voltage Stability Monitoring Indices and Methods Based on Local Phasor

IMIBASUTEIMIEIITS ...t bbb b e bbb bbb b e bbb bbb e bbb 162
Jinquan Zhao, Youdong Yang, Zhonghe Gao

A Risk-based Methodology for Operational Risk Assessment and Control of Power Systems..........cccccceovnieneninn N/A
E. Ciapessoni, D. Cirio, S. Massucco, A. Pitto

A Separation Technique for Load and Photovoltaic Generation Output in Distribution System ............cc.cccceeeenee 169
Akihito Yasunaga, Ryoichi Hara, Hiroyuki Kita

A Simulation Tool to Build Generation Expansion Plans in Competitive Electricity Markets............c.ccccovvencennnn 176

Adelino J. C. Pereira, Jodo Tomé Saraiva
A Stochastic Model to Simulate Electric Vehicles Motion and Quantify the Energy Required from the

F. J. Soares, J. A. Pegas Lopes, P. M. Rocha Almeida, C. L. Moreira, Luis Seca

A Study on Adaptive Frequency Control Method by Multiple DGS in Island-type Microgrid...........c.cccccooeiiiinennene 190
Takao Tsuji, Toru Yamashita, Tsutomu Oyama, Takuhei Hashiguchi, Tadahiro Goda

A Study on Power Supply Reliability of Microgrid with Renewable Energy Considering Switching

(O 1< -1 o] o 1H SO 196
Takao Tsuji, Kazuya Nakagawa, Akira Ohmiya, Tsutomu Oyama, Takao Shinji, Toyokazu Tamura, Shinsuke
Tsujita

A Supplementary Load Frequency Control Method by Use of Heat Pump Water Heaters on

Customer Side Without Real-time INFOrMAatioN ..o 205

Taisuke Masuta, Akihiko Yokoyama, Yasuyuki Tada
A Synchrophasor Estimation Algorithm for the Monitoring of Active Distribution Networks in Steady

State and TranSIENT CONAITIONS ........c.ciiiiiiiiee et sr e s be e st e s aeesaeeteebesbeeseesteenbesaeesresteetesneesaeereens 213
M. Paolone, A. Borghetti, C. A. Nucci
A Transmission Renewal Planning Approach with Supply-end Reserves and Line Flow Sensitivities...................... 221

Keisuke Ueda, Yu Takamizawa, Shinichi lwamoto, Yoshinori Kato, Masayuki Shimazu

A Two-Stage Orthogonal Estimator to Incorporate Phasor Measurements into Power System Real-

BT\, oo (=T T oo OSSOSO URURRN 228
Antonio Simdes Costa, André Albuquerque

AD-HOC vs. Supervisory Wide Area Backup Relay Protection Validated on Power/Network Co-

g [U1 = Lo g T o F= {0 . OO URSRPRTN 235
Hua Lin, S. Sambamoorthy, S. Shukla, James Thorp, Lamine Mili

Advanced Load Modelling Techniques for State Estimation on Distribution Networks with Multiple

DISTFIDULEA GENEIALOKS .......cieiiieieetiet ettt ettt bt h bt bt bbb e e e Rt e b £ e bt b b e b et e st e bt eb e b e et e ebe e et et e anennes 243
Weicong Kong, David Wang, Colin Foote, Graham Ault, Andrea Michiorri, Robert Currie

An Adaptive Load Shedding Technique for Controlled ISIanding ..........ccccoooeiiiiniiiien e 249
Maria Vrakopoulou, Géran Andersson

An Analytical Methodology for Operational Reliability Evaluation of Composite Power Systems .............ccccoceenee. 256
Yong Liu, Chanan Singh

An Application of Pseudo-spectral Discretization in Modelling of Unsymmetrical Transmission Lines................... 264

Rastko Zivanovic, Roberto Schulze, Peter Schegner

An Approach for Assessing the Effect of Scenario Tree Approximations in Stochastic Hydropower

SCREAUIING IMOTEIS ...ttt b bt bbbt h b e h e e b eb e bbb e b e e bt e bt e b e b e b e e bt bt et e 271
Turid Follestad, Ove Wolfgang, Michael M. Belsnes

An Approach to Consider Hydraulic Coupled Systems in the Construction of Equivalent Reservoir

Model in Hydrothermal Operation PIANNING .........ccccooiiiiiieie ettt ete b neen 278
M. E. P. Maceira, V. S. Duarte, D. D. J. Penna, M. P. Tcheou

Analysis of Inertial Response and Primary Power Frequency Control Provision by Doubly Fed

Induction Generator Wind Turbines in @ Small POWET SYSTEM .........cooiiiiiiiiii e 286
Mattia Marinelli, Stefano Massucco, Andrea Mansoldo, Mark Norton

Analysis of the Robustness of a Distributed Coordination System for Power Flow Controllers ............c.coccovinenene 293
UIf Hager, Christian Rehtanz, S. Lehnhoff

Analysis of UFLS Schemes with Increased Wind Generation in Small Isolated Power Systems...........ccccooceiiiinenene 301

I. Saboya, I. Egido, E. Lobato, L. Sigrist

Analyzing the Market Power in a Nodal Representation of the Central Western Europe by the Agent-

based Modeling Of EIECTIICITY SYSTEIMS.......ciiiiiieie ettt sttt ettt e b e et eeneeresbeebe e s 308
Shiguang Zhu, Vincent Rious, Galileo Barbieri, Yannick Pérez



Application of Innovative Transmission Technologies for the Development of the Future European

POWEE SYSTEIM ...tttk b e bt st b e e s b e s bt e s e e b e e R b oAb £ e b e e b e eR b e A b e e b e e R e e Rb e eb e e R b e eRe e b e s bt e R e e eb e e nrenbeebneneannan 315
Angelo L’Abbate, Gianluca Fulli, Gianluigi Migliavacca, Arturs Purvins
Applying Probability Distribution Functions to Model System Failures Due to Adverse Weather..............cccoccene.e. 325

Milton Edimu, Ronald Herman, C. T. Gaunt

Assessing the Effect of Storage Devices and a PHEV Cluster on German Spot Prices by Using Model

Predictive and Profit MaXimiZING AQENTS.......c.oii ittt b et b et sb et e e e e s e ebenbe b nean 332
Lukas A. Wehinger, Gabriela Hug, Matthias D. Galus, G6ran Andersson

ATP-EMTP Investigation of Fault Location Algorithm Applying Signals of Current Differential

Relays of Double-circuit Series-compensated TransmiSSION LiNE .........cccooiiiiiineiiiieise e 339
Murari Saha, Eugeniusz Rosolowski, Jan 1zykowski

Bellman’s Dynamic Programming Method Applied to the Synthesis of Control Algorithms for the

EXCitation 0f SYNCRIONOUS GENEIALOTS ........cviiiiiiiiiteiiei ettt sttt sttt eebe st e st et e b e sseseebeebesbe s e b esaeseesesbesreneen 346
N. Zelenokhat, O. Zelenokhat, S. Lianzberg

Bidding Hydropower Generation: Integrating Short- and Long-term Scheduling.........c..cccoooeiiiiiinincinence, 352
S.-E. Fleten, D. Haugstvedt, J. A. Steinsbg, M. M. Belsnes, F. Fleischmann

Blackstart of a 380-kv Transmission System with Unloaded Transformers After a System Collapse .........ccccceue.e. 359
Mustafa Kizilcay, Klaus Teichmann, Aykut Agdemir, Martin Ldsing, Claus Neumann

Calculation of Minimum Reserve Levels for the Australian National Electricity Market...........c.coccoviiiiiniinnene, 364
Richard Bean, Ben Vanderwaal

CdTe Thin-film Solar Module Modeling Using a Non-linear Regression Approach..........c.ccocecvevviiiieienenieniensesens 372
A. Molina-Garcia, M. C. Bueso, M. Kessler, J. Guerrero-Perez, J. A. Fuentes, E. Gomez-Lazaro

Characterization of High Impedance Faults in Solidly Grounded Distribution Networks .............ccccooenineiiiicnenn. 378
Alicia Valero Masa, Jean-Claude Maun, Stefan Werben

Choice of Reference in Cart Applications USING PMU Data............coooiiiiiiiiineieieese e 384
Shravan Garlapati, James S. Thorp

Clustering-based Wind Power Scenario Reduction TEChNIQUE ..........cveiiiiiiiieiieese e e 391
J. Sumaili, H. Keko, V. Miranda, A. Botterud, J. Wang

Cold Load Pick-up (CLPU) with Electric Space Heating Loads Under Demand Response Actions...........c.cccccvn.e. 398

N. Saker, M. Petit, J.-C. Vannier, J. L. Coullon
Comparison of Direct and Iterative Sparse Linear Solvers for Power System Applications on Parallel

COMPUEING PIALTOIMIS ...ttt b et bbb e a e bbb bbb e s e e bt e bt e bt e bbb et e b e bt et e 405
Jean-Charles Tournier, Vaibhav Donde, Zhao Li

Comparison of Static and Dynamic Simulation for Combined Heat and Power Micro-units............ccoccoceveicencnnnne 412
Tobias HeR, Joachim Seifert, Peter Schegner

Comparison of Wind Farm Aggregate Models for Transient Stability StUdIes ...........ccccvoeieieieiniicieeee e 419
Muhammad Ali, J. V. Milanovic, Irinel-Sorin llie, Gianfranco Chicco

Computing Dynamic Instability of a Power System After Relay Failures...........ccccooviviiiiiiiceieccse e 426
Jarno Lamponen, Liisa Haarla

Condensed Grid Topology Detection for a Fully Transparent Distribution Management System.............cccccvvnene. 432
Monika Ruh, Andreas Borer, Goran Andersson

Constraining Transmission/Subtransmission Reactive Power FIows in OPF StUIES ..., 442
Angel L. Trigo, José L. Martinez, Jests Riquelme

Cross-entropy Method for Reliability Worth Assessment of Renewable Generating SyStems ..........coceoveenierinnene. 448
Reinaldo A. Gonzélez-Fernandez, Armando M. Leite Da Silva

Damping of Local Mode Oscillations in a Power System by Delayed Feedback Control............c.cccocveivenevecicennnn, 455
Yasar Kucukefe, Adnan Kaypmaz

Damping of Subsynchronous Resonance Using @ VSC-HVDC LiNK........ccccooiiiiiiiiiieeeese e N/A

Luke Livermore, Carlos E. Ugalde-Loo, Jun Liang, Janaka B. Ekanayake, Nicholas Jenkins

Day-ahead Security Assessment under Uncertainty Relying on the Combination of Preventive and

Corrective Controls to FACe WOISt-CaSe SCENAIIOS. ........cueuirueitereeieiaieteetesteseesteeeie e tesaeseeseeeseeresaeseesseseeneeneesesseseenes 461
Florin Capitanescu, Stéphane Fliscounakis, Patrick Panciatici, Louis Wehenkel

Decaying DC Component Effect Elimination on Phasor Estimation Using an Adaptive Filtering

[ To] 11 o IS SRRSO UOSSPRTN 469
Kleber M. Silva, Bernard F. Kisel

Decentralised Controller to Mitigate Short-term Voltage Variations in Distribution Networks with

High Penetration OF DG..... ..ot bbb bt h bbbt bbbt bt b et e e et et e eb e bt ee N/A
Piyadanai Pachanapan, Adam Dysko, Olimpo Anaya-Lara, Graeme Burt, Kwok L. Lo
Decentralized Participation of Flexible Load Appliances in Electricity Markets ..........cccccocoirieiiieiinienencieeseseee 475

Dimitrios Papadaskalopoulos, Goran Strbac



Definition of a Control Scheme for a Coordinated Management of Large Offshore Wind Farms

(Ofe] o g1=Tex o ANV T W o VAV B L O 11 TSRO 483
F. Careri, C. Genesi, P. Marannino, M. Montagna, P. Raboni, S. Rossi, I. Siviero

Deriving Analytical Relief Functions for Switching Variants and Assigning Priority by Transient

F N QE: 1) 1TSS TP URSRTN 491
Manoel Firmino De Medeiros Janior, Arrhenius Vinicius Da Costa Oliveira, José Tavares De Oliveira, Juliana
Oliveira De Medeiros

Detecting Changes in Residential EIeCtric CONSUMIPLION .........oiiiiiiiiiiiiise et 498
Quentin Jossen, Frédéric Klopfert, Jean-Claude Maun

Development of a Lifetime Model for VRLA Batteries Used in Wind Turbine Generators ...........ccccocvvvviciinienns 505
X.L.Wang, S. S. Choi, T. L. Zhang, K. J. Tseng

Development of Equivalent Dynamic Model of Distribution Network Using Clustering Procedure.............ccccou..... 512
Samila Mat Zali, N. C. Woolley, J. V. Milanovic

Development of New SPS with Online DSA Function and Its Verification Technique Using RTDS............cccceovvene. 520
Kuniaki Anzai, Hisanori Ito, Masahiro Yatsu, Yuji Hara, Haruyuki Horii

Development of Risk-constrained Offering Strategies for a Wind Power Producer Under Uncertainty................... 528

J. P.S. Cataldo, H. M. I. Pousinho, V. M. F. Mendes
Dimensioning of Reserve Capacity by Means of a Multidimensional Method Considering

UNCEITAINEIES ...t bbb bbb bbbt e bbbttt b bbbttt b bttt 535
Jan Kays, Johannes Schwippe, Christian Rehtanz

Direct Computation of Critical Clearing Time for Transient Stability Analysis ...........cccriiiiiiiiiiniceeen 541
Naoto Yorino, Ardyono Priyadi, Ridzuan A. Mutalib, Yutaka Sasaki, Yoshifumi Zoka, Hiroaki Sugihara

Discrete Evolutionary Particle Swarm Optimization for Multiyear Transmission Expansion Planning................... 548
Manuel Costeira Da Rocha, Jodo Tomé Saraiva

Discriminatory Pricing among Consumer Classes in Power Market Using the Shapley Value...........ccccocoeininene. 556

Fan Zhang, Pramode K. Verma, Samuel Cheng

Distance Protection Algorithm for Double-circuit Transmission Line with Fault Resistance

(0] 40T o T=Ta1ST: 11 [o] o USROS 563
Marcin Bozek, Eugeniusz Rosolowski, Murari Saha, Jan lzykowski

Distribution Line Structure and Generation Efficiency Improvement: A Clustered Residential Grid-

INTEFCONNECTEA PV ...t b bbb Rt bt r e nr bbbt b et n et nnen e 570
Yusuke Miyamoto, Yasuhiro Hayashi
Distribution Systems Performance Evaluation Considering Islanded Operation...........c.ccocooeieiiieieienencieeeseseees 577

D. Issicaba, J. A. Pecas Lopes, M. A. Rosa
Does Distributed Generation Require New Regulatory Tools? A Comparative Analysis of Distribution

Network Regulation in Spain and POrTUGAL............cccoiviiiiiiiiiieie e sb et seesesbe b neen 584
Rafael Cossent, Tomas Gémez, Jodo A. Pecas Lopes

Dynamic Load Model and Its Incorporation in MATLAB Based Voltage Stability ToolboX ............c.ccooeniiiinencne. 591
Sujit Lande, S. P. Ghanegaonkar, N. Gopalakrishnan, V. N. Pande

Dynamic Phasor Measurements Using Subspace Based Techniques for Synchrophasor Applications ..................... 597
P. Banerjee, S. C. Srivastava

Dynamic Stability Assessment of Customer’s Power Systems with Detailed Models Implementation ...................... 604
Masayuki Watanabe, Yasunori Mitani, Hiroyuki Iki, Yoshihisa Uriu, Yasuhiro Urano

Dynamic Thermal Modeling of 1S01ated CabIes ...........covciiiiiiiiiiiiiec e re et veeen 611
F. M. Echavarren, L. Rouco, A. Gonzélez

Effect of Technical Network Constraints on Single-node Electricity Markets............ccccooiiiiniiiininicceeneen 618
Andrés Delgadillo, Javier Reneses, Julian Barquin

Energy and Reserve Scheduling Under an n-k Security Criterion Via Robust Optimization..............cccccoceieiiincne. 624

Alexandre Street, José M. Arroyo, Fabricio Oliveira

Establishing Trade-offs Between Sustained and Momentary Reliability Indices in Electric

Distribution Protection Design: A Goal Programming ApProach..........cccccoiiiiiiiiiniscsesee e 631
Gustavo D. Ferreira, Arturo S. Bretas, Mario O. Oliveira

Estimating the Effects of Model Parametric Uncertainty on Dynamic Performance Specification

Violation-Induced Criticality iN POWEE SYSTEIMIS ......c..oiiiiiiiiiiieite ittt bttt se e e b b ane 638
Vaibhav Donde
Evaluation of an Analytical Solution Approach to Model Doubly—fed Induction Generator ............c.ccoceeeeieiieencnne. 645

A. Molina-Garcia, I. Mufioz-Benavente, M. Cafias, S. Amat, E. Gdmez-Lazaro, J. A. Fuentes
Evaluation of Dynamic Characteristics of Distribution Network Including Dispersed Generations by

Use of System Identification with Small Power ModUlation .............couoiiiiiiiiineice s 652
Y. Shirai, H. Ishikawa, Ryosuke Uda, Hiroshi Miura, Koji Mizutani, K. Shibata
Evaluation of the Influence of Voltage Sags in the Quantification of the Voltage Unbalance Factor......................... 658

V. T. Carvalho, Jodo P. J. De Oliveira, A. L. Ferreira Filho, J. A. A. Cormane



Experience of WAMS Development and Applications in Brazil.............cccooiiiiiiiiiii e 663
Ildemar C. Decker, Aguinaldo S. e Silva, Fernando B. Prioste, Marcelo N. Agostini, Daniel Dotta

Exploring the Progressive Hedging Characteristics in the Solution of the Medium-term Operation

g PV T aTo N o o] o] [-] o o TSSO 670
Raphael E. C. Gongalves, Erlon C. Finardi, Edson Luiz Da Silva

Extension of a Probabilistic Load Flow Calculation for the Consideration of Interdependencies...........c.cccccevevennnne. 677
Johannes Schwippe, Olav Krause, Christian Rehtanz

Fault Current DC Component Calculation in Multi-machine POWer SyStem ............cccociiiiiiiiiiniencieneceseseee 684
Teruhisa Kumano

Fault Location and Service Restoration Method for Large-scale Distribution Networks............ccccooioiveneininenene. 692
A. Gonzélez, F. M. Echavarren, L. Rouco, T. Gémez, J. Cabetas

Fractal Models for Electro-thermal NetwWOrk STUTIES ..........ccooiiiiiiiieiiieiie e 699

Pierluigi Mancarella, Chin Kim Gan, Goran Strbac
Fuzzy Monte Carlo Mathematical Model for Load Curtailment Minimization in Transmission Power

)Y =10 | TSP P TP TP PR PR UR PPN 706
Bruno Canizes, Zita A. Vale, Jodo P. Soares, H. M. Khodr
Generation and Transmission Expansion Planning for Renewable Energy Integration............ccccccooioiiiicicincnnene 714

Russell Bent, Alan Berscheid, G. Loren Toole
Globally Convergent Optimal Power Flow Using Complementarity Functions and Trust Region

1YL= 1 g0 T LRSS 721
Geraldo L. Torres
Group Properties iN POWEE SYSTEIMIS........ciiiiiiitiieite ittt sttt sttt a et et e e be st st et e b e st eseeseebesbesbe s enbeseeneare e 729

Hsiao-Dong Chiang, Hua Li, Yasuyuki Tada, Jianzhong Tong

Hydro Generation Scheduling and Offering Strategies Considering Price Uncertainty and Risk
LAY T EoTo T 01T o | ST TSP T TP PP PR PP 736
J. P. S. Cataléo, H. M. |. Pousinho, J. Contreras

Hydrothermal Generation Planning with Time-linking Constraints on the Dispatch of Liquefied

Natural Gas (LNG) THermMal PIANTS..........cc.oiiiiiiiie ettt ettt st e sbe e s e seebeebesbesbeseenseseaneanis 743
A. L. Diniz, M. E. P. Maceira, M. P. Tcheou, T. N. Santos, V. S. Duarte, D. D. J. Penna
Identification and Reduction of Hydro Power Plant Models based on On-Site Measurements............cc.ccocevvevvivrennn. 751

Turhan Demiray, Philip Kertscher, Andrin Minger, Tobias Arnold, Harald Weber, Michael Hockel, Walter
Sattinger, Géran Andersson

IEC 61850 based OPC UA Communication - The Future of Smart Grid Automation..............ccoocvviveieiieeiesiesiee s 759
Sebastian Lehnhoff, Wolfgang Mahnke, Sebastian Rohjans, Mathias Uslar
Impact of Distributed Generation on Automatic Fault Location in Unbalanced Distribution Networks.

An Extended Impedance Based Fault Location FOrmulation...........c.cccooviiiiiiiiiiiccese e 767
José Ubirajara Nufiez De Nunes, Arturo Suman Bretas

Volume 2

Impact of Modeling Accuracy on Integrated Optimization of a Hydrothermal Portfolio on Short-term

Markets for Scheduled ENergy and SYStEM RESEIVE .........cuciiiiiiiiieieiee sttt sbe st a e e eseetesbesees 774
UIf Kasper, Christian Kraemer, Albert Moser

Impact of Wind Power Generation 0n the ATC VaAlUE..........ccoooiiiiiiiiiie e e 781
Luis Luna, Jorge Martinez, Valero Pacual, Vanesa Valifio

Improved Network Parameter Error Identification Using Multiple Measurement SCans...........cccccoovvvieienciencenenn 788
Liuxi Zhang, Ali Abur

Improving Fault Location by Analysis of Electric Parameters During Circuit Breaker Operation ............c.ccccoeun. N/A
Liang Ji, Campbell Booth, Adam Dysko, Fumio Kawano; Gareth Baber

Improving the Convergence Characteristic of Hybrid State Estimation Using Pseudo Measurement...................... 795
Sanjeev Kumar Mallik, S Chakrabarti, S. N. Singh

Incentives for Optimal Integration of Fluctuating POWer GENeration ............ccocooeieiiinenene e 801

Spyros Chatzivasileiadis, Matthias Bucher, Michéle Arnold, Thilo Krause, Géran Andersson

Influence of Intermittent Wind and Photovoltaic Power Production Onto Thermal Power Plants in
GEIrMANY UNTI 2020 ...ttt sttt e e e e e eae et e e b e ebeee e b e e e m e e b £ e Eeebeee e be e em e eseeReebeebeebesneneereeneereaes 809
C. Ziems, S. Meinke, H. Weber, E. Hassel, J. Nocke

Information and Communication System Architectures for Wide-area Monitoring and Control

P o] o] L To7 14 o] o - FO RSOOSR UTPSOUOSRPRTN 818
Lars Nordstrom, Moustafa Chenine, Zhu Kun, Luigi Vanfretti
Integrating Real-time Pricing Into Unit Commitment Programiming...........cccoereieeiineneneneeese s 826

Cedric De Jonghe, Erik Delarue, William D’Haeseleer, Ronnie Belmans



Integration of Demand Response Resource Payback Effect in Social Cost Minimization Based Market

ST g =T [0 [T o [OOSR 833
Mahdi Behrangrad, Hideharu Sugihara, Tsuyoshi Funaki
Integration of Stochastic Power Generation, Geographical Averaging and Load ReSPONSE ...........ccovvvevreereceeninnenn 840

Alberto J. Lamadrid, Tim D. Mount, Robert J. Thomas

Inter-area Power Oscillation Mode for Singapore-Malaysia Interconnected Power System Based on

Phasor Measurements With AUt SPECIrUM ANGIYSIS........cuiiiiiiiiieeiiee e bbb 847
Dikpride Despa, Yasunori Mitani, Changsong Li, Masayuki Watanabe

Interconnection of the European ENTSO-E-CE System with the Turkish System: Investigation of the

Expected Inter-area-0SCillations BENAVIOUT ..........cooiiiiiiiiiiiiiie et sre b e 853
Salaheddin Al-Ali, Ibrahim Nassar, Harald Weber

Investigation of Data Exchange Requirements for Cooperative Grid Planning and Operation..............c.cccvveninnene. 859
Kun Zhu, Xu Yuan, Nicholas Honeth, Lars Nordstrém

Islanding Influence on Microgrids Probabilistic Reliability Evaluation............cccccoeviiiiiiiiiieicccc e 866

Carmen Lucia Tancredo Borges, Leonardo Fernandes Rocha, Julio Alberto Dias

Large-scale Planning Models to Assess Economies of Scale in Distribution Grids in the Presence of

(D g o0 =To [ C1=T o T = o] o [OOSR 874
Carlos Mateo, Tomas Gémez, Alvaro Sanchez, Antonio Candela, Luis Maqueda

Location and Contract Pricing Evaluation of Distributed Generation Under a Competitive

L = L0 10 OO SRSRPRP 880
J. M. Lépez-Lezama, Javier Contreras, A. Padilha-Feltrin, Marcos J. Rider
Long Distance Transmission — Segmented AC TranSmiSSiON LINES........cccviiiiiiiroiiiieieiiiesiesiesess e se e seesse s 888

Raphael Gardos, Alquindar De Souza Pedroso, Antonio Carlos Ferreira, Antonio C. S. Lima, Robson Dias
Market Coupling and the Organization of Counter-Trading: Separating Energy and Transmission

Ao =V 1O OSSOSO USSR 894
Giorgia Oggioni, Yves Smeers

Market Design Effects 0n Private ProdUCErS iN GIEECE ..........ccuiiiuirieiiieisie ettt esbe et esne e seenees 901
P. N. Biskas, G. H. Naziris, C. K. Simoglou, C. E. Zoumas, A. G. Bakirtzis

Maximization of Total PV Outputs for Distribution Network Topology with a Novel Search Method ..................... 908

Tsunaki Sato, Hiroumi Saitoh
Measurement Gross Error Composition, Considering the Residual Vector Correlation for Power

SYSTEM STALE ESTIMALTION.......euiitiittitie etttk b bbb e a e bt h e bt s b bt e s b e bt e bt et e bbb e s e ne et e 915
N. G. Bretas

Measures to Improve Fault Ride-through Performance of MV-grids with Distributed Generation.............cc.co....... 921
E. J. Coster, P. F. Ribeiro, W. L. Kling

Medgrid — A Co-development Project for the Exchanges of Electricity in the Mediterranean Basin........................ 928
Philippe Adam, Jean Kowal, Hervé Pouliquen

Method of Steady-state Stability Analysis in Large Electrical POWer SyStems ..........cccocvviviniviiicieieiesesieeee e 934
Oleg Soukhanov, Igor Yadykin, Dmitry Novitsky

Mixed-signal Computation Hardwares Dedicated to High-speed Dynamic Power System Emulation..................... 941
Laurent Fabre, Ira Nagel, Cédric Meinen, Rachid Cherkaoui, Maher Kayal

Model for the Switching Characteristics of Thyristor Based HVDC CONVEITOF ..........c.cccociiuiieieieene e 949
Zhou Li, Xiao-Ping Zhang, Qiu-Lan Wan

Model Predictive Control of Energy Storage Including Uncertain FOrecasts ...........ccccovviirineieieiene e 954

Michéle Arnold, Géran Andersson
Modeling and Control of Aggregated Heterogeneous Thermostatically Controlled Loads for Ancillary

SBIVICES ..tttk bttt bbb b e E b b e kR bR E R R R £ koA bR R e R bk £ koA R R R e R R e bRt b et bRt bbbt ns 961
Stephan Koch, Johanna L. Mathieu, Duncan S. Callaway

Modeling and Control of Thermostatically Controlled LOAAS..........coveieiriiiiinieiiceiese e 969
Soumya Kundu, Nikolai Sinitsyn, Scott Backhaus, lan Hiskens

Modeling of Balancing Market Integration in the Northern European Continent .............coccoveiiieiiienenciceseneeen 976
Hossein Farahmand, Gerard L. Doorman

Modeling the Operation of Electric Vehicles in an Operation Planning Model ... 987
Andres Ramos, Jesus M. Latorre, Fernando Béafiez, Angel Hernandez, German Morales-Espafia, Kristin Dietrich,
Luis Olmos

Modelling of New Technologies and Variables in Competitive Markets in Power System Planning

1Y [T 1] E OO 994
J. Cerda-Arias, D. Westermann

Modelling of Short-circuit and Inrush Currents of HTS Transformer in Distribution Networks.............cccccccoveee. N/A
Muhammad Azizi Abdul Rahman, Tek Tjing Lie, Krishnamachar Prasad

Modelling the Hedging Decisions of a Generator with Market POWET ...........ccccooeiiiiiiiiiiicees e 1001

Darryl Biggar, Mohammad Hesamzadeh



Modelling Wind Power Production Based on Numerical Prediction Models and Wind Speed

IVIBASUIEIMIEINTS ... ettt et bt e e oo e se e e e e st e e e e e e s e se e e e et s e e aneseenee e e e enesreanen 1008
Tobias Aigner, Terje Gjengedal

Multi Criteria Optimization of an Autonomous Virtual Power Plant with a High Degree of Renewable

ENEIQY SOUFCES ....vviiieitistieie sttt sttt sttt b etk e e s bt et e ekt e a e s bt a4 e b e e a b e bt a1 bt e b e et e Rt et e e b e e b e abeenbenbeenbeabeaneenbean 1015
Pio Lombardi
Multi-Area Market Clearing with Complex Pricing RUIES ..........coooiiiiiiiiieee e 1022

A. G. Vlachos, P. N. Biskas
Multi-objective Optimization of Storage Battery Operation in Clustered Residential Grid-

(1L golo] e qTeTod (=To [ oY OSSOSO 1029
Shingo Kinoshita, Takahiro Shimoo, Shinji Wakao, Yusuke Miyamoto

Multimarket Optimal Strategies Under Uncertainty for a Price-taker Thermal Power Producer ............cc.c.ccce..... 1036
Miguel C. P. Loureiro, Pedro M. S. Carvalho, Jorge De Sousa

New Approach to Gas Network Modeling in Unit COmMMITMENT..........ccocoiiiiiiiiieicc e 1043
Maziar Yazdani Damavandi, Iman Kiaei, Mohhamd Kazem Sheikh EI Eslami

New Hybrid Intelligent Approach to Forecast Wind Power and Electricity Prices in the Short-term................... 1049
J. P. S. Cataléo, H. M. I. Pousinho, V. M. F. Mendes

Numerical Accelerations for Power Systems Transient Stability SImulations ... 1056

Florent Pruvost, Thomas Cadeau, Pascal Laurent-Gengoux, Frédéric Magoulés, Francois-Xavier Bouchez,
Bertrand Haut

Obtaining Mid-term Generation Expansion Plan of Hydro Dominated System by Combining Short

and Long-term Energy EXpansion Planning TOOIS .........ccoiiiiiiiiiiiiiieie e N/A
L. G. B. Marzano, M. E. P. Maceira, M. L. V. Lishoa, T. C. Justino, D. D. J. Penna, V. S. Duarte, C. H. Saboia, A.
C. G. Melo

On Simplified Handling of State Events in Time-domain Simulation.............cccooiiiiiiiiinineneese e 1064
Davide Fabozzi, Angela S. Chieh, Patrick Panciatici, Thierry Van Cutsem

On the Reduction of Large Power System Models for Power Market Simulations ...........cccccoevveiviiiienencnsicesnnn, 1073
Antonis Papaemmanouil, Goran Andersson

On the Use of PMUs in Power System State EStIMAtION .........cccooiiiiiiiiiiie e 1080

Antonio Gémez-Exp6sito, Ali Abur, Patricia Rousseaux, Antonio De La Villa Jaén, Catalina Gémez-Quiles

Operational Planning of Power Systems Including Small-signal Stability Enhancement

(0] TSy [0 [=] = L o] 13RO 1093
J. L. Rueda, W. Guaman, I. Erlich, A. Vargas, D. G. Colomé

Optimal Management of FACTS Units for Voltage Stability Enhancement in Power Networks with

High WiINd ENergy PENETFATION .........coiiiiicicit ittt et e st saete s be st et e e estebeebesbeste b e aensasaaneas 1101
M. Alonso, H. Amaris, C. Alvarez-Ortega, R. Albarracin

Optimal Operational Scheduling of Pumped Storage Hydro Power Plant Considering Surplus Power

in Power System with a Large Penetration of Photovoltaic GENeration .............ccooiiiiieiineiiisese e 1108
Ryota Aihara, Akihiko Yokoyama, Fumitoshi Nomiyama, Narifumi Kosugi

Optimal Wind Turbine Placement via Randomized Optimization TeChNIQUES ...........cccevirerieiieiiniiie e 1116
John Tzanos, Kostas Margellos, John Lygeros

Optimization Framework for the Analysis of Large-scale Networks of Energy HUDBS............ccccooiviiieiencnciceienn 1124
Mads Almassalkhi, lan Hiskens

Optimization of Penalties Associated with Unavailabilities of Transmission LiNeS.........ccccceveviiiinenencnnnenenns 1131
Felipe Pereira, Ricardo Prada, Albert De Melo, Anselmo Rodrigues, Maria Da Guia

Optimizing the Flexibility of a Portfolio of Generating Plants ............ccciiiiiiiiiii e 1138
Juan Ma, Daniel S. Kirschen, Régine Belhomme, Vera Silva

Payment Minimization in a Combined Energy Market Through a Bilevel Linear Model..............cc.ccoceiiiiiniiienns 1145
Claudio Carvalho, Pablo Cuervo

Photovoltaic Generator Modelling for Power System Simulation StUdIES...........cocevriiriiiiieincneesee e 1154

Anna Rita Di Fazio, Mario Russo
Pitch Control for LVRT Improvement of Wind Farm Under the Different Short Circuit Capacity and

REACTIVE POWEK SOUICE LLOCALION ..ottt ettt b bt bbbt s et b e bbb e et ebeene 1161
Aung Ko Thet, Hiroumi Saitoh, Junichi Toyoda

PMU-based Test System for High Impedance Earthed MV NetWOrKS ..........ccooiiiiiiiiiieiceeese e 1169
L. Messing, G. Kylander, D. Karlsson

Power System Defense Planning Against Multiple CONtINGENCIES..........cciiiiiiiiieiiiee e 1175
Andrés Delgadillo, José M. Arroyo, Natalia Alguacil

Power System Stabilizer with Synchronized Phasor MeasuremMents..........ccoiverieiiiieienieiesieeess e 1182

Petr Korba, Valerijs Knazkins, Mats Larsson



Practical Security-Boundary-Constrained Dispatch Models for Electricity Markets ............ccccooooiiincininiiene 1189
Claudia Battistelli, Claudio A. Cafiizares, Mohammad Chehreghani Bozchalui, Victor J. Gutierrez-Martinez,
Claudio R. Fuerte-Esquivel

Predictive, Distributed, Hierarchical Charging Control of PHEVs in the Distribution System of a

Large Urban Area Incorporating a Multi Agent Transportation Simulation .............ccciiiiiiiinnneeee 1205
Matthias D. Galus, R. A. Waraich, Géran Andersson

Preventive and Corrective Security Market IMOGEl ..o 1212
Ali Ahmadi-Khatir, Rachid Cherkaoui, Omid Alizadeh Mousavi

Price-based Market Clearing Under Marginal Pricing: A Bilevel Programming Approach...........cccccecvveencennan. 1219
Ricardo Fernandez-Blanco, José M. Arroyo, Natalia Alguacil, Pedro J. Mufioz

Probabilistic Assessment of Wind Farm ENergy Yield..........ccociiiiiioiiiiiiiiiie ettt 1226
Muhammad Ali, Julija Matevosyan, J. V. Milanovic

Probabilistic Power Flow Considering Wind Speed Correlation of Wind Farms...........c.ccocooviiiiininincinienns 1233
Han Yu, Bill Rosehart

Reactive Power Flow Optimization in Power Systems with Hierarchical Voltage Control.............c.ccococeiiiiiienns 1240
Valentin llea, Cristian Bovo, Marco Merlo, Alberto Berizzi, Paolo Marannino

Real Time Congestion Management Through Active Power Reschedule Based on Energy Margins .............cc....... 1247

Tatiana M. L. Assis, Djalma M. Falcdo, Alexandre R. Nunes, Glauco N. Taranto
Real Time Digital Simulation to Performance Evaluation of an Adaptive Three-phase Autoreclosing

Method for Compensated TranSMISSION LINES.........cccviriiiiiiiiieieiieiee st a ettt resbestesbessessessesessestesrens 1253
Patricia Mestas, M. Cristina Tavares, Aniruddha M. Gole

Real Time Distribution System State Estimation Based On Interior Point Method.............ccccoooiiiiininiiiis 1260
I. Dzafic, H.-T. Neisius, S. Henselmeyer

Real-time Congestion Representation Using Event Driven ArchiteCture ............cooooiiiiiieiieiei e 1269

Yemula Pradeep Kumar, S. A. Khaparde, Rushikesh K. Joshi, P. Pentayya
Real-Time Detection and Classification of Power System Disturbances Based on Maximal Overlap

DiSCrete WaVelet TraNSTOIM ........oi ittt sttt s et e be e be st e et eneebeebesbente b e eeneereatens 1276
Flavio B. Costa, Benemar A. Souza, Nibia S. D. Brito

Reconfigurable Fully Integrated Inductance for Highspeed Transient Stability Emulation ...........c..ccocoeeiiiiienns 1284
Ira Nagel, Laurent Fabre, Rachid Cherkaoui, Francois Krummenacher, Maher Kayal

Reliability Evaluation of Composite System Using Bacterial Foraging Algorithm ... 1291
Xufeng Xu, Joydeep Mitra

Reliability Evaluation of Wide Area Monitoring Applications and Extreme Contingencies ..........c.ccoceverereierennns 1297
Emil Johansson, Kjetil Uhlen, Gerd Kjglle, Trond Toftevaag

Robust Calculation and Parameter Estimation of the Hourly Price Forward CUrve..........cccooeoviiinineneneicncieeins 1304
Marcus Hildmann, Florian Herzog, Dejan Stokic, Jeroen Cornel, Goran Andersson

Sale Prices Setting MOdel FOr RETANIEIS. ........ccviiiieiiiiieece ettt be b e et e e esaetesbesbenen 1311
Raquel Garcia-Bertrand

Selective Sampling Applied to Long-term Hydrothermal Generation Planning...........c.ccocooeviininnenencinneneenn 1318

Débora D. J. Penna, Maria Elvira P. Maceira, Jorge M. Damazio

Sensitivity Enhancement of Current Differential Relays for Detection of High Impedance Faults on

TrANSMUISSION LLINES ... tiiviiitiiieite ettt ettt e st e s ae e te et e s be e beebe et e she e ee s ke eabesbeessesbeenbesbeeseesbeenbesbeeseeabeensesbeereeteaaes 1326
M. Lukowicz, Marek Michalik, W. Rebizant, A. Wiszniewski

Sensitivity-based External Equivalent for Reliability Assessment of Subtransmission & Distribution

YA 11 SO UOUSS PP URRVRORPRPRO 1333
Pedro Jose Martinez Lacafiina, José Luis Martinez Ramos, Antonio De La Villa Jaén

Simulation Method for Evaluation of the Challenges in the Reliability Performance of Medium-

VOITAGE INEBTWOIKS. ...ttt ettt b b e et e e a e e bt e Heebeee e b a2 em e e b e e Re e bt eE e ke neem b e s e e s e ebeebeebeneenseseaneareaaens 1340
Juha Haakana, Tero Kaipia, Jukka Lassila, Jarmo Partanen

Simulation Of Energy Storage In A System With Integrated Wind RESOUICES ............ccocvrerieieienineneneseeeeese s 1347
Yannick Degeilh, Justine Descloux, George Gross

Solving Long-term Hydrothermal Scheduling Problems ..o 1355

Vitor L. De Matos, Andrew B. Philpott, Erlon C. Finardi, Ziming Guan
Solving Very Large-scale Security-constrained Optimal Power Flow Problems by Combining

Iterative Contingency Selection and Network COMPIESSION .........cciiviieiiiitirieie et 1363
Ludovic Platbrood, Horia Crisciu, Florin Capitanescu, Louis Wehenkel

Storage Units: Possible Improvements for VVoltage Control of MV Distribution Networks............cc.ccocvoeiiinennnn. 1370
Diana Moneta, Alberto Gelmini, Claudio Carlini, Mario Belotti

Sustainability Assessment of Transmission EXpansion AREINAtIVES..........ccccoeeiiieiiiieneeeee e 1376

A. R. Ciupuliga, M. Gibescu, E. Pelgrum, W. L. Kling



Switches Allocation in Distribution Network Using Particle Swarm Optimization Based on Fuzzy

EXPIBIT SYSTEIM ...ttt etttk h et h e bt e bt e H e ek e e a b e S h £ e e e e E £ oAb e eh £ e e e e R e e m R e e R b e ke e R e e Rt eRe e b e e b e e beeneenenre e 1383
Tiago Alencar, Anselmo Rodrigues, Maria Da Guia Da Silva
Synchrophasor Data Applications for Wide-Area SYSTEMS.........cccoiiieiiiiiiere e 1390

Luigi Vanfretti, Joe H. Chow
Testing Synchrophasor Data Quality for Applicability to Transmission Security and Optimisation

TIO0NS. . R R 1399
R. Lira, D. H. Wilson, K. Hay, T. Cumming, D. Cole

The Advanced Voltage Regulation Method Increasing Dg Introduction in Distribution Systems .............cccceceee.. 1407
Miyoung Kim, Mann-Eung Kim

The Impact of Risk Modeling Accuracy on Cost-benefit Analysis of Distribution System Reliability.................... 1413

Karin Alvehag, Lennart Soder
The Impact of Wind Farms with Fixed Speed Induction Generators on Grid Damping in Northern

TPEIANT ...t bbb bR bbb 1421
D. Wilson, Z. Lubosny, J. W. Bialek
The Use of BESS for the Integration of WiNd ENEIQY ........cocoiiiiiiiiiiieee et 1428

Cherry Yuen, Jan Poland, Alexander Efinger
Three-phase Short-circuit Fault Locator in Loop Shaped Distribution System with Inverter Based

(D Ao 10y =To [ 1= T = o] o USSP USSSRPRO 1436
Daisuke lloka, Yasuhiro Hayashi

Three-Phase Transformer Modeling Using Symmetrical COMPONENTS .........cceviieiiiiinienierieiee e 1443
H.-T. Neisius, I. Dzafic

Time-adaptive Kernel Density Forecast: A New Method for Wind Power Uncertainty Modeling ............cccccccee... 1450
R. J. Bessa, J. Sumaili, V. Miranda, A. Botterud, J. Wang, E. Constantinescu

Towards @ EUFOPEAN SUPEFGEIT ......c.oiiiiiitii ettt sttt e et e e e st e b e et e ebesbeebeeeeneebeebeebesbeabeseeneeseeneanees 1458
Ana Aguado

Towards an Adaptive Maturity Model for SMart GridsS ... e 1463
Sebastian Rohjans, Mathias Uslar, Anne Cleven, Robert Winter, Felix Wortmann

Transmission System Expansion Planning with Multiple Generation Dispatch Scenarios...........cc.ccocevvevevieieinnnnn. 1473
Aldir S. Sousa, Eduardo N. Asada

Transmission System Planning Based on UNCertainty TREOIY .........cccoiiiiiiiiiiiieei e 1480
Xufeng Xu, Joydeep Mitra

Using HVDC Links to Cope with Congestions in Neighbouring AC Networks...........ccocooiiiriiiiiineieneeeeesene 1487

Jens Mgller Birkebak, Anna Jaderstrom, Robert Paprocki, Olaf Ziemann
Validation of an Off-line Approach for Transmission Line Parameters Estimation on Two Hydro-

L@ U] o Lo U] 015V ] 1] 1 £ F SO 1493
M. R. M. Castillo, J. B. A. London Jr, N. G. Bretas, S. Lefebvre, J. Prévost, B. Lambert

Valuation Model for Generation Investment in an Oligopoly Electricity Market with Capacity

oY 01 o1 PSPPSRI 1499
Nofri Yenita Dahlan, Daniel S. Kirschen
Vehicle Routing for the Last Mile of Power System ReSTOFatioN...........ccoccoiieiriiiiniienieceees e 1507

Pascal Van Hentenryck, Carleton Coffrin, Russell Bent
Vehicle to Grid Communication — Monte Carlo Simulations based on Automated Meter Reading

LR T Lo T1 L Y2 USSP USRRTRO 1515
Claes Sandels, Ulrik Franke, Lars Nordstrom
VOItage CONSIIAINEA LIMIP .......oiviiiieiecee ettt ettt b et b e e st e s e e be et e s be st e s et e s e e st e teebesbe st e be e eneataanen 1524

Jeremy Lin, Daniel Chéverez-Gonzalez, Dagmar Niebur
Voltage Control in an HVDC System to Share Primary Frequency Reserves Between Non-

SYNCNITONOUS ATBAS ...ttt ettt ettt ettt b ekt b e et h bt b ekt b e b e b e s e e h e e b e e E e e b e A H e b e e eh £ e b £ eb e eb e Ab e b et en b e b e e bt eb e e b e ab e e ene et e ene st e 1532
Jing Dai, Yannick Phulpin, Alain Sarlette, Damien Ernst
Wind Power Integration: The EUrOPean EXPEIIEICE ........ccoiiiirieiieieeie sttt sttt saesee e s ssesnesee e 1540

W. L. Kling, L. Séder, I. Erlich, P. Sgrensen, M. Power, H. Holttinen, J. Hidalgo, B. G. Rawn
Author Index





