8th Power Plant and Power
System Control Symposium 2012

(PPPSC 2012)

Toulouse, France
2-5 September 2012

Editors:

Maurice Fadel
Stéphane Caux

ISBN: 978-1-62748-329-2



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© (2012) by Elsevier Limited
All rights reserved.

Printed by Curran Associates, Inc. (2013)

For permission requests, please contact the publisher, Elsevier Limited
at the address below.

Elsevier Limited
The Boulevard, Langford Lane
Kidlington OX5 1GB, United Kingdom

Phone: +44 (0)1865 844640
Fax:  +44 (0)1865 843912

Email: eurobkinfo@elsevier.com

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

INVITED SESSION 1: STABILITY AND CONTROL IN SMART POWER GRID

Impact of Photo Voltaic Generation Control on Multi Machine Small Signal Stability...........c.ccccoveviiiiiiniiesece, 1
Yashodhan P. Agalgaonkar, Bikash C. Pal, Ravindra Singh

Investigation of Alternative Methods for Distribution VVoltage Control: Impact on Maximum

[oF=To -1 o | 1 Y20 OSSPSR 7
Costas Vournas, P.-A. Christoforidis

Persistence of Multiple Interaction Paths for Individual Inter-Area MOdesS ...........cccovriiiiineiineieeee e 14
Yuwa Chompoobutrgool, Luigi Vanfretti

Power Oscillation Damping using VSC-based Multi-terminal HVDC GridS.........ccccovviviiiiiieiieieciee e 20

Robin Preece, Jovica V. Milanovic
Stability Analysis and Control of Synchronous Generators Operating in Distribution Systems under

(O] g] o1 F- g [ot=To [ IoT- To @] g To 11 o] o LN SO TSP U PP 26
Rodrigo A. Ramos, Rodrigo H. Salim, Tatiane C. C. Fernandes, Rodrigo B. Otto
Wide-Area Adaptive Load Shedding Control to Counteract Voltage Instability.............ccoccooiiiiiiiiiiiiieeeee, 32

Bogdan Otomega, Mevludin Glavic, Thierry Van Cutsem

SESSION 1: SMART GRID APPLICATIONS |

Energy Storage in Ordinary Houses. A Smart Grid APProach ............ccoiiiiiiiiiiieee e e 38
Per Printz Madsen

Exploring the Value of Flexibility: A Smart Grid DiSCUSSION .........cccoiuiieiiiieiirienieieeieestese sttt sae e s 43
Mette Petersen, Lars Henrik Hansen, Tommy Mglbak

Performance Evaluation of a DG Voltage Controller for SMart Grids..........c.cccoceveiiiiiiiiiiiene e 49
Anna R. Di Fazio, Giuseppe Fusco, Mario Russo

Smart Grid Applications for Improved Power SYStem CONTIOL ..........c.ooiiiiiriiiiiieic e 55
P. Neuman

SMaArt OPEration OF CHP UNIES .......o.iiiiiiiie ettt e et b e bttt s e e b e e e e e e e neebeebeebesee b e e e e eneaneas 61

Philipp Wolfrum, Martin Kautz, Jochen Schéfer
Solution of Operation, Planning and Control Problems of Large Power Systems in Distributed

(070 a1 1 (0] IS}V =10 o OSSPSR 67
Oleg A. Soukhanov, Igor B. Yadykin, Dmitri A. Novitskiy

SESSION 2: APPLICATION OF COMPUTATIONAL INTELLIGENCE METHODS

A New Approach for Solving the Unit Commitment Problem by Enhanced Particle Swarm

(@011 4172211 o] o SO PRPRPR 73
Belgin Emre Turkay, Yasemin Zeybekoglu

An Electricity Price Zone Forecasting Method with Fuzzy Inference Net..........ccocoooiiiiiiniee e 79
Hiroyuki Mori, Tadahiro Itagaki

Application of Genetic Algorithm for the Improved Performance of Boost CONVEIters..........ccoceoeiiinineneniciieeecnes 85
Kumaraguru Prabakar, Fangxing Li

Fuzzy Digital Control for DC-DC Converters Used in Renewable Energy SyStems...........ccooeiiieieninienensneneieseeee 91
R. Etz, D. Petreus, D. Moga, M. Abrudean, T. Patarau

One Week Hourly Electricity Load Forecasting Using Neuro-fuzzy and Seasonal ARIMA Models..........ccccooevvennene 97
Van Giang Tran, Vincent Debusschere, Seddik Bacha

Type-2 Fuzzy Logic Control of 2 DC/DC BUCK CONVEITET..........cciiiiiiiiiitiiesesieiee et ste st e e steste s ssesesasssssesnens 103

J. Solano Martinez, D. Hissel, M-C. Péra

INVITED SESSION 2: INTELLIGENT MANAGEMENT OF SMART GRIDS OPERATING IN
COMPETITIVE ENVIRONMENTS

A Multi-agent Based Approach for Intelligent Smart Grid Management ..........ccccooveieiiiiiiiieseiieee e 109
Pedro Oliveira, Zita Vale, Hugo Morais, Tiago Pinto, Isabel Praca



An Intelligent Energy Management System for a Photovoltaic-Battery SYStem..........cccocviiiereiriiniene e 115
Y. Liu, G. K. Venayagamoorthy

The Role of the Smart Meters in the Energy Management SYSTEMS ..........cvrieiriiineenniiieesesessre s 121
Péter Kadar, Andrea Varga

Using Artificial Neural Networks to Implement Real-Time Optimized Multi-objective Power Plant

COoNrol iN @ MUII-AGENT SYSTEM......uiiiiiiicice ettt ettt e e et et e e teeaesbe b e s es s eseebeebesbesbeseenbeseeneeneans 126
Jason D. Head, Kwang Y. Lee

Virtual Power Plant Management Considering Energy Storage SYSTEIMS ........cccooiiiiriiiiiiniene e 132
P. Lombardi, T. Sokolnikova, Z. Styczynski, N. Voropai

Virtual Power Plant Management Considering Energy Storage Systems and Multiple Power Sources.................... 138

Angelo R. R. De Souza, Alexandre R. Aoki, Antonio R. Donadon, Germano Lambert-Torres, Angelo R. R. De
Souza, Alexandre R. Aoki, Antonio R. Donadon, Germano Lambert-Torres

SESSION 3: OSCILLATORY STABILITY

Hilbert-Huang Transform and Wavelet Analysis of Oscillation Characteristics for Japan Western 60

Hz Power System Based 0N CamPUS WAIMS ..ottt sttt se b e tesb et et e s eseesasbearenein 144
Qing Liu, Taro Fujita, Masayuki Watanabe, Yasunori Mitani
On the Persistence of Dominant Inter-Area Oscillation Paths in Large-Scale Power Networks...........c.ccoccoeiinine 150

Yuwa Chompoobutrgool, Luigi Vanfretti
Power Oscillation Damping Improvement using an Iterative Fault-tolerant Wide-area Control

AN o] o] o= T o OO OSSOSO 156
F. R. Segundo Sevilla, I. Jaimoukha, B. Chaudhuri, P. Korba

PSS Design Using Optimization SEarch MEthOOS ...........cooiiiiiiiiiieice et 162
Gustavo K. Dill, Aguinaldo S. E Silva

System Analysis of the Turkish Power System for Interconnection with Continental Europe..........c..ccocovevvevinnenn. 168

Ibrahim A. Nassar, H. Weber

Techniques for the Analysis and Optimization of Electromechanical Stability towards Local and
INter-Area OSCIIAtION IMIOAES .........ciiiiiiicie et sttt st e te e te et e s ae e teete e besseeeesteentesaeeeesteentesneenes 174
D. Piccagli, M. Barbieri, M. Pozzi, G. Giannuzzi, R. Zaottini

SESSION 4: BOILER MODELING AND CONTROL

A Tuning Tool for Gas Side Heat Transfer Coefficients of a Boiler Model ... 180
Timo Yli-Fossi, Petri Kéykka, Yrjo Majanne

Comparative Study on Air and Oxy Combustion in a Pilot CFB BOIler............ccocoiiiiiiieie e 186
Jend Kovécs, Matias Hultgren, Mikko Jegoroff, Hannu Mikkonen, Antti Tourunen, Ari Kettunen

Control of a Benchmark Boiler Process Model with DMC and QDMC ..o e 190
Laura Niva, Antti Yli-Korpela

Modelling and Control Design of Once-through BOIIEIS ..........ccccoiiiiiiiiciic e 196
J. Kovécs, A. Kettunen, J. Ojala

Stable Model Predictive Tracking Control for Boiler-Turbine Coordinated Control System...........cccccoceveiieicnienn 201

Xiao Wu, Jiong Shen, Yiguo Li, Kwang Y. Lee

Transfer Issues of Control Optimizing Combustion from Small-scale to Medium-scale Biomass-fired

BIOIIETS .. R R R R R R R bR Rt b e bt n ek r e 207
Cyril Oswald, Viktor Placek, Bohumil Sulc, Alexander Ho3ovsky

INVITED SESSION 3: REAL TIME OPERATION IN THE SMART GRID ENVIRONMENT

Application of Advanced Computing Methods to Transmission System Operational Studies at the

Bonneville POWEE AQMINISTIATION .....c.oiviiiiicieiei ettt sttt e et beebe st et et e s s e seebeebesbesbe e enseseanenns 212
Brian Tuck, Ramu Ramanathan, Terry Doern
Dynamic Paradigm for Future POWer Grid OPeration .........c.ccoviiirieiiiiiie ettt sa e sve e 218

Zhenyu Huang, Ning Zhou, Yulan Li, Patrick Nichols, Shuangshuang Jin, Ruisheng Diao, Yousu Chen
Integrating the Hardware and Software Computational Platform for the HiPerDNO (High

Performance Distribution Network Operation) PrOJECT...........coiiiiiiiiiiiiie et 224
S. Salvini, P. Lopatka, D. Wallom
Optimisation of Real Time Operation of a Multi-reservoir System in an Electricity Market Contest....................... 230

C. Bruno, P. Crisafulli, A. De Nando, M. Pozzi, M. Barhieri, D. Lavina, D. Di Pietro



Real-Time Power Dispatch Method under Wind Power Curtailed Conditions for Large Scale Power

(€ g o TSRS PO TSRS P TR
Boming Zhang, Jianhua Chen, Wenchuan Wu, Taiyi Zheng, Honghin Sun, Qinglai Guo

Value of Faster Computation for POwer Grid OPeration ..........ccccoiieiiiiiiiene et sne
Yousu Chen, Zhenyu Huang, Marcelo Elizondo

SESSION 5: SMART GRID APPLICATIONS 11

A LP based Solution to Determine Maximum Number of Available Electric Vehicle Fast-Chargers

without Distribution Voltage DeteriOratioN..........c.ccviiiiiieiiiieeie ettt e et te st e e b e e eressesbesren
Masanori Abe, Hiroumi Saitoh

Diagnosing Steam Production Systems on Their Multivariable Steady States............ccccooriiiiiiiiniincceeen
J. M. Blanco, L. Vazquez, F. Pefia, D. Diaz

Flexible Test Facility for Evaluation of the Static and Dynamic Parameters of Micro Combined Heat

oL To J 01Tl P o | £SO URSRPRN
Jens Werner, Tobias Hel3, Peter Schegner

Off-line and On-line Power Dispatching Strategies for a Grid Connected Commercial Building with

0] - To [T [ o 1 OSSR
R. Rigo-Mariani, B. Sareni, X. Roboam, S. Astier, J. G. Steinmetz, E. Cahuet

On-line Data Reconciliation As a Tool to Improve the Environmental Efficiency Assessment in Power

PLANT ENVIFONMIENT .....etiitiiie ettt b bbbt b e bt bt 2o b e e e bt e b £ e bt e bt s b e b e e e st e st ebeeb e et e b e et et e abennes
Mikko Huovinen, Ville Laukkanen, Timo Korpela

Operational Planning and Optimization for Fuel Consumption Minimization of a Microgrid

CompPrising PV-Dased ACLIVE GENEIALOIS........c.citieieiieieeeete et ete st et etesteste e et e e eaeeteeaesaeseeseeseaseebeaaeaeeabeseeneaseasesseseenes
Hristiyan Kanchev, Bruno Francois, Vladimir Lazarov

SESSION 6: POWER PLANT CONTROL

A Unified Control Scheme for Coal-Fired Power Plants with Integrated Post Combustion CO,

(O 101 (0] ¢SOOSO OSSP TR UPPRRPRPRO
Friedrich Gottelt, Kai Wellner, Volker Roeder, Johannes Brunnemann, Gerhard Schmitz, Alfons Kather

Dynamic Capability of Hydro Power Plants for Primary Load-Frequency Control...........ccccoevveiiiiiiiienciicieesnnn
F. Michaud, G. Robert

Hierarchical Model Predictive Control Applied to Hydro Power Valley...........cccoooiiiiiiiiiiieneceeeees
D. Faille, F. Davelaar, S. Murgey, D. Dumur

Hierarchical Model Predictive Control Approach for Start-up Optimization of a Combined Cycle

01T gl =T o | OSSO
A. Tica, H. Gueguen, D. Dumur, D. Faille, F. Davelaar

Multivariable H8 Loop-Shaping Control for a PWR Nuclear POWer PIant .............ccccoviiiiiieiniinseesecseesesens
S. Bittanti, Ifac Fellow, S. Canevese, V. Casamassima, A. De Marco, M. Rapizza

Power Plant and Turbogenerator Models for Engineering and Training Simulators..........ccccocoeevviiiiinenevcieesenn,
P. Neuman

INVITED SESSION 4: CONTROL OF POWER CONVERTERS TO MEET POWER SYSTEM
REQUIREMENTS

Control of Wind Power Plant for Cooperation with Conventional Power Generation Unit and HVDC

CASSIC LMK ...ttt bbbt
Li-Jun Cai, Simon Jensen, Vincenz Dinkhauser, Istvan Erlich

Direct Control of 4-Leg 4-Level Flying Capacitor Converter for an Active Filtering Application..............cccccoeue.e.
Maurice Fadel, Ana M. Llor, Bao Duong Tran, Aziz Ziani

Dynamic Voltage Stability Analysis for Power Systems with Wind Power Plants using Relative Gain

F AN g = VA (R UC7 A SO
Li-Jun Cai, Istvan Erlich, Jens Fortmann

Modulation Controller Design for the 1400 MW New Zealand Inter Island HVDC LinK..........cccccooviiiiiniinninennne.
S. P. Teeuwsen, A. Chaudhry, G. Love, R. Sherry, R. De Silva

Short Circuit Current Contribution of a Photovoltaic POWer PIant .............coccciiiiniiiciiceccecees
Tobias Neumann, Istvan Erlich



Synchronverter-based Control Strategy for Back-to-back Converters in Wind Power Applications.............c.........
Zhenyu Ma, Qing-Chang Zhong

SESSION 7: MICROGRIDS AND RENEWABLE ENERGY SYSTEMS

Feasible Islanded Operation of Microgrid Supplied by Variable Speed PMSG .........c.cccooiiiiiiiiinincceee
Roberto Caldon, Fabio Pasut

Modelling of Liquid Water Appearance in Proton Exchange Membrane Fuel Cells Using an Energetic

1Y =Tl oL Tol] o (ol T o] €XY=T o v= L o] o OSSPSR
D. Wald Doghramadjian, M. C. Pera, B. M. G. Robert

MPPT and Unity Power Factor Achievement in Grid-Connected PV System Using Nonlinear Control ..................
H. El Fadil, F. Giri

Optimal System Management of a Water Pumping and Desalination Process Supplied with

INtErMIttENt RENEWEDIE SOUFCES .......oiuiitiitiiiiiieit ettt bbbt bbb et at bbb b e e ne b
Xavier Roboam, Bruno Sareni, Duc Trung Nguyen, Jamel Belhadj

Supervisory Predictive Control of a Hybrid Solar Panels, Microturbine and Battery Power

(LT aT=T g Ui To] T =] F- o | OSSOSO
Lamine Chalal, Jean-Yves Dieulot, Geneviéve Dauphin-Tanguy, Fréderic Colas

Wind Farm Dispatch Control for Demand Tracking and Minimized FatiQue............cccocviiiineinieiene e
M. Juelsgaard, H. Schigler, J. Leth

SESSION 8: POWER SYSTEMS |

A Study on Estimation Method of Reactive Power Control of DGs in Distribution Systems with a

Large AMOUNT OF PV/S.....uiiiiitiiiieiiie ettt s b et e e s et e et e b e et e st e st e b e e ke besa et et eneebeabeebenbebeseeneaneanens
Akira Koide, Takao Tsuji, Tsutomu Oyama, Takuhei Hashiguchi, Tadahiro Goda, Kenji Horiuchi, Yasuhiro
Kojima, Takao Shinji, Shinsuke Tsujita

Determination of Critical Reactive Power Points in Power Systems Loadability Studies..............ccooooiiniiiinincn.
R. S. Salgado

Load Inertia Estimation Using White and Grey-Box Estimators for Power Systems with High Wind

LT o 1= A= o] o OSSO
M. Reza Bank Tavakoli, Michael Power, Lisa Ruttledge, Damian Flynn

Modelling and Aggregation of Loads in Flexible Power Networks — Scope and Status of the Work of

CIGRE WG CA4.805 .....ocviiiiiireiiee et e bR e bbbt b et n et nr s
K Yamashita, S. Djokic, J. Matevosyan, F. O. Resende, L. M. Korunovic, Z. Y. Dong, J. V. Milanovic

Power System Restoration Plans for Transmission and Distribution Networks ............ccocoiiiiiiiinienencieeseseee
Voropai N. ., Krol A. M., Bui Dinh Thanh

Reactive Power Loss Sensitivity Approach in Placing FACTS Devices and UPFC ..........ccccoeiiiiiiniienenereeeseee
Arthit Sode-Yome, Nadarajah Mithulananthan, Kwang Y. Lee

INVITED SESSION 5: MODELING AND CONTROL OF VEHICLE PROPULSION SYSTEMS

Backward Modeling and Energy Management Optimization of a Two-Clutches Series-Parallel HEV

FOF EFfICIENCY ASSESSITIENT. ... ...iitiitiiieiteee ettt ettt e st et et e e st e be et e s besteebe e e s s es e e bt et e sbeebeneenbeseeseabeebesbenbenbeeeneareanens
R. Trigui, E. Vinot, B. Jeanneret

Bond Graph-Based Models of Lead-Acid Batteries. Application to Electric Vehicles...........ccocooeviiviiiincniicennnn,
Luis I. Silva, Cristian H. De Angelo

Energetic Macroscopic Representation of a Naturally-Aspirated Engine Coupled to a Salient Pole

SYNCAIONOUS IMACIINE ... bbbt b bt b et e et b e bt bbbt e bt et
J. Baert, S. Jemei, D. Chamagne, D. Hissel, S. Hibon, D. Hegy

Forward and Backward Simulations of a Power PropulSion SYStem ...
L. Horrein, A. Bouscayrol, P. Delarue, J. N. Verhille, C. Mayet

Multi-Domain Modeling of Electric Vehicles Including Lead-Acid Battery DYNamicS..........ccccovveniereneiinneieniennns
Luis I. Silva, Pablo M. De La Barrera, Cristian H. De Angelo

Simulation of Nanjing Metro Line 1 Using Metro SIMUIALOT ..........ccoiiiiiiiiiiiie e
Wei Wang, Ming Cheng



Study of the Effect of Adverse External Conditions on Electric Vehicles Control: Adaptive Energy
MANAGEMENT AS 8 SOIULION ...ttt ettt e e e b e e e st et e e bt e beee e b e e e st e beebeebeseeebeneenseseaneanas 460
L. Gauchia, J. Sanz

SESSION 9: POWER SYSTEMS 11

Gramians Method of Steady-State Stability Analysis for Large Electrical Power Systems..........ccccoovoeneienciencnnenn 466
Atlas V. Ahmetzyanov, Alexey B. Iskakov, Alex A. Grigoryev, Alexander M. Matinyan, Igor B. Yadykin, Dmitri A.
Novitskiy

Japan 50-Hz Power System Dynamic Stability Analysis Based on Wide Area Measurement System

Influenced by the Great Eastern Japan EarthQUAKE .............ccoiiiiiiiiiiii et 472
Dikpride Despa, Yasunori Mitani, Masayuki Watanabe, Yaser Soliman Qudaih

Optimal Design of a PMU-Based Monitoring Architecture for POWer SyStems...........ccoccieieiiininine e 478
Didier Georges

Optimal Power Flow based on Generation Rescheduling Priority for Transient Stability

L g =T TotcT g T=T o SO 484
Kyu-Ho Kim, Sang-Bong Rhee, Kyung-Bin Song, Kab-Ju Hwang, Kwang Y. Lee

Scheduling Outages in Transmission Networks via Genetic Algorithms.........ccccooveiiiiiiiiiic e 489
R. Zanghi, M. L. R. Roberto, J. C. Stacchini De Souza, M. B. Do Coutto Filho

Transmission Line Power Transfer Capability Improvement, Case StUAY .........ccccoeiiiriiiiineienisesene e 495

A. Abu-Siada, Chatura Karunar

SESSION 10: POWER MARKET

Addressing the Impact of Demand and Generation Cost Uncertainties in the Operation of Power

)Y L2101 TSSO PO U PSP PRR PP 500
Bruno André Gomes, Jodo Tomé Saraiva

Advanced Computational Methods for Security Constrained Financial Transmission Rights:

SErUCTUFE @Nd PAFAEIISITI ...ttt et b bt et e st et et et e s e e st e beebesbesbesbe e eneereanen 506
Stephen T. Elbert, Karanjit Kalsi, Maria Vlachopoulou, Mark J. Rice, Kurt R. Glaesemann, Ning Zhou

Collaborative Reactive Power Control of Photovoltaic Power Generation Systems in a Future

Distribution Network Based 0n REACTIVE POWEE PIICE ........ccviiiiiiie ettt ettt te et s te e sreesnveennneannas 512
T. Kumano. M. Kimiduka
Congestion Management in a Smart Grid via ShadOW PriCES .........cccoiiiiiiiiii e 518

Benjamin Biegel, Palle Andersen, Jakob Stoustrup, Jan Bendtsen
Equilibrium Calculation in Electricity Market Modeled As a Two-Stage Stochastic Game Using

Competitive Coevolutionary AIGOFTERMS .........ciiiiiiicee ettt sb ettt e e eseeresbe e s 524
Ahmed Amine Ladjici, Ahmed Tiguercha, Mohamed Boudour
General Framework for Real-time Implementation of Balancing Services Market QUtCOmMEe...........ccccoeevieireviniennn, 530

A. Virag, A. Jokic, P. P. J. Van Den Bosch

SESSION 11: CONTROL OF POWER ELECTRONIC DEVICES

Adaptive Sliding Mode Observer Design for Switching POWer CONVEITErS.........cccovoveiiiiiiiiieseieese e 536
Jianxing Liu, S. Laghrouche, M. Harmouche, M. Wack

Control of DFIG based Wind Turbine Converter using Continuous and Discontinuous PWM: A

COMPATALIVE STUAY ...ttt bbbt bttt eh £ e bt e bt bt eE e b e e eh b e b e e b e eb e eb e b e e e s e e bt eheeb e e b e ebe b et ebeene et e 542
S. M. Zahim, I. Erlich

DC-DC Converters Modelling Approach Using Spectral Decomposition THeOrem ..........cccceveeiieneieneneieiceeneees 548
A. Khoudiri, K. Guesmi, D. Mahi

Independent Control of a Two-Motor Drive System Fed by a Single Voltage Source Inverter...........ccccooecvvennnnn. 554
Khoudir Marouani, Lyas Bekrar, Bekheira Tabbache, Farid Khoucha, Abdelaziz Kheloui

New Topology for Voltage Balancing in Railway SUDStAtioNS ...........cc.coveiiiiiiineie e 560
G. Raimondo, P. Ladoux, P. Marino, H. Caron

Optimal Droop Control for Voltage Source Converters in Islanded Microgrids..........c.ccooeeeienieniinneneneeeceee 566
Jordi Pegueroles-Queralt, Fernando Bianchi, Oriol Gomis-Bellmunt

PHEV Charger Model for Active and Reactive Power Commands and Its Limitations...........c.cccocoeviiveneininiencne. 572

J. Fernandez, D. Riu, S. Bacha, M. Paupert, M. Vernay



SESSION 12: ADVANCED CONTROL METHODS |

Eigenvector Placement in State Space Control of Induction Heating DeVICe ...........ccccuviiiirineieieieicnee e 578
J. Egalon, S. Caux, P. Maussion, O. Pateau

Forming of Simplified Forms of Synchronous Generator Excitation Control Algorithms and

Comparison Of THEIT EFFICIENCY .....oooiiiiieicicce e ettt e st e be b et e s e e e ene e 584
N. Zelenokhat, S. Lianzberg, O. Zelenokhat

Optimal Control of VSC for STATCOM APPHCALIONS ......cviiiviiiiieiciee sttt se e e resne e 588
Lluis Trilla, Fernando Bianchi, Oriol Gomis-Bellmunt

Optimum Torque Sensorless HOSM Controller for IPMSM Via Adaptive Interconnected Observer...................... 594
Mohamed Assaad Hamida, Alain Glumineau, Jesus De Leon

Output Feedback Control for Induction Machine in Presence of Nonlinear Magnetic Characteristic...................... 600
A. El Fadili, F. Giri, A. El Magri, R. Lajouad, F. Z Chaoui

Switching Locomotive as a Part of Smart EIectrical Grid ..o 606

Anton Rassolkin, Hardi Hoimoja

SESSION 13: ADVANCED CONTROL METHODS 11

An Interconnected Adaptive ObServer fOr PIMS IMOTOIS. .......cuiiiiiiiiieee ettt 610
A. El Magri, F. Giri, A. El Fadili
Cost Effective Biomass Combustion Process CONTIOL...........ooiiiiiiiiiiiie ettt 616

Jéan Pitel, Jozef Mizék

Enhancement of the Coulomb Counter Estimator by the On-board Vehicle Determination of Battery

INTTIAL STALE OF CRANGE ...ttt b et s e bt e bt st e b et e s e st e Rt et e e beebe e en e s e ene e b e ebeebenbe st ereaneerenes 621
M. Becherif, M. C. Péra, D. Hissel, S. Jemei

Model-based Feedforward Control for CSP-Plants with Linear Fresnel Technology for a Flexible

RENEWADIE POWEE GENEIALION. .......etiiiteieiieiiee etttk b bbbt h e e b e e bt e b nb e b e e e st e b e eb e bt st e b e e e eneene b 627
Dominik Schlipf, Marcus Dohn, Joachim Lehner

Modeling and Control of Parallel Multicell Chopper Using Petri Nets..........ccccooiiiiiiiiiie e 633
Bilal Amghar, Moumen Darcherif, Jean-Pierre Barbot, Patrick Gauthier

Sliding Back Pressure Control in Industrial CHP PIANTS...........ccccoiiiiiiiii e 639

Yrjé Majanne, Luis Vazquez Seisdedos

INVITED SESSION 6: FUEL CELLS SYSTEMS CONTROL

A Passivity-based Controller with Charge Estimation for Coordination of Converters in a Fuel Cell

System; EXPErIMENTAI RESUITS ........oiiiiieieiet ettt sttt st s be et et et e e e st ebeebesbestebe e eneeseanens 645
M. Hilairet, M. Ghanes, O. Béthoux, V. Tanasa, J-P. Barbot, D. Normand-Cyrot

Fault-diagnosis of PEM Fuel Cells Using Electrochemical Spectroscopy Impedance ..........ccccoevveveiviinenevieicenennen 651
R. Onanena, L. Oukhellou, E. Céme, D. Candusso, D. Hissel, P. Aknin

Flatness Based Control of Hybrid Systems for Fuel Cell APPlCAtiONS ...........cooveiiiiiiiiiiiieeeee e 657
A. Shahin, M. Zandi, M. Phattanasak, H. Renaudineau, J-P. Martin, B. Nahid-Mobarakeh, S. Pierfederici, Bernard
Davat

Fuzzy Switching of Fuzzy Rules for Energy Management in HEV ... 663
A. Neffati, S. Caux, M. Fadel

Sliding Mode Control of Fuel Cell and Supercapacitor Hybrid Energy Storage System.........ccccccevvviiveievcneninenenns 669
H. El Fadil, F. Giri

SOFC Modelling Based on Discrete Bayesian Network for System Diagnosis USE.........cocooeieeieiineneneneeeseee 675

K. Wang, M. C. Péra, D. Hissel, N. Yousfi Steiner, A. Pohjoranta, S. Pofahl

SESSION 14; MARKET, POWER SYSTEM PLANNING AND OPERATION

A Multiple Objective Decision Model for Energy Efficiency Upgrade Investment in Buildings ............c.cccevviinennne 681
Esrom M. Malatji, Jiangfeng Zhang, Xiaohua Xia

Assessment of the Impact on the Italian Electricity Market of a Price Coupling with Neighbouring

(101U o1 4 g 1= SO S PR 687
A. Zani, M. Benini, A. Gelmini, G. Migliavacca, D. Siface
Demand Side Management Potential of Domestic Water Heaters and Space Heaters ..........ccoocovvirienicincinienns 693

H. Wajahat Qazi, D. Flynn



Explicit Price Method for Coordinated Control and Hydro-power Production Example ...........ccccooooiiiiiiiiniencnn. 699
Jennifer Zarate Florez, Gildas Besangcon, John J. Martinez, Frans Davelaar

Maximal Wind Power Penetration in Radial MV NETWOTKS..........cooiiiiiiiii e 705
Wendy Carolina Briceno Vicente, Raphael Caire, Nouredine Hadjsaid

SESSION 15: MODELING, SIMULATION AND CONTROL METHODS

Analysis and Tuning of a CFB Model Using Particle FIltering.........c.ccoooiiiiiieiiees e 711
Enso lkonen, Jeno Kovacs, Harri Aaltonen, Jouni Ritvanen, Istvan Selek, Ari Kettunen
Biofuel Co-firing With INFErential SENSOK ..........cciiiiiiiiiiccc ettt sa et a e e resbe b neen 717

Pavel Trnka, Vladimir Havlena
Energetic Macroscopic Representation (EMR): New Approach for Multiphysics Energetic Flows

1Y [T [=1 1 17 o T OO OO SO PP U OSTOPRRPRTPR 723
K. S Agbli, D. Hissel, M-C. Péra, Issa Doumbia

Power Quality Control of Hybrid Wind Power Systems Using Robust Tracking Controller............c.ccocooeieiiiencne. 729
Su-Hyung Yang, Ho-Chan Kim, Chang-Jin Boo, Young Il Lee, Jae Sik Lim, Hee-Sang Ko, Kwang Y. Lee

The Control of the Billets Heating Process in a Furnace with Rotary Hearth .............c.cocooieininicicccce, 735
V. Muresan, M. Abrudean

Two-time-scale MPC for Economically Optimal Real-time Operation of Balance Responsible Parties.................... 741

Panagiotis Patrinos, Daniele Bernardini, Alessandro Maffei, Andrej Jokic, Alberto Bemporad
Author Index





