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Control Structures for Multi-machine Multiconverter Systems with Upstream Coupling A. Bouscayrol, B. Davat, B. de Fornel, B. François, J. P. Hautier, F. Meibody-Tabar, E. Monmasson, M. Pietrzak-David, H. Razik, E. Semail, M. F. Benkhoris



Abstract-- A multi-machine multi-converter system formalism has been proposed to describe systems composed of several electrical machines and converters. This description points out coupling elements, which have to distribute energy. Control structures have already been proposed for systems with downstream coupling. This paper is focused on control structures for systems with upstream coupling. Several solutions can be found by moving control blocks. Index Terms-- Drives, Power conversion, Power engineering, Power system control, Power system modeling.



I. NOMENCLATURE Abbreviations EC: Electrical Converter EM: Electrical Machine ES: Electrical Source MC: Mechanical Converter MS: Mechanical Source MMS: Multi-machine Multi-converter Systems Subscripts Xec : variable of an electrical converter Xem: variable of an electrical machine Xes: variable of an electrical source Xmc: variable of a mechanical converter Xms: variable of a mechanical source This work was supported in part by the GdR (Groupement de Recherche) SDSE of the French CNRS (Centre National de Recherche Scientifique) and in part by the laboratories of the MMS (Multi-machine Multiconverter Systems) project of this GdR (http://www.univlille1.fr/l2ep/web-mms.htm). A. Bouscayrol, B. François, J. P. Hautier and E. Semail are with L2EP Lille, University of Lille, F59655 Villeneuve d'Ascq, France ([email protected]). B. Davat, F. Meibody-Tabar and H. Razik are with GREEN, ENSEM, 2 avenue de la Forêt de Haye, 54 600 Vandoeuvre les Nancy, France, ([email protected]). B. de Fornel and M. Pietrzak-David are with LEEI, ENSEEIHT, 2 rue Camichel, 31 071 Toulouse, France ([email protected]). E. Momasson is with LESiR-SATIE, IUP GEII de Cergy, 95031 Cergy-Pontoise Cedex, France ([email protected]). M. Benkhoris is with GE44, Boulevard de l'Université, BP 406, 44602 Saint-Nazaire, France ([email protected] nantes.fr).
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ULTI- machine multi-converter systems can be considered as extensions of classical drives. They are used either to extend the field of the power applications or to increase their flexibility and their operating safety. Thus, for some high power applications as the railway traction [1], the manufacturers have developed these kinds of drives for several years. These systems allow energy repartitions along the conversion chains through the coupling of power structures. But, these common physical devices induce some perturbations: over-voltages, instabilities, lower performances… A specific formalism has been defined to make easier the multi-converter multi-machine system (MMS) analysis [2]. This study is made according to the Multi-machine Multi-converter System project of a national French GdR (Groupement de Recherche). Different coupling sections can be defined in these systems: electrical [3], magnetic [4], [5] and mechanical couplings [6]. Their analysis point out some conditions in order to ensure optimum behaviours [7]. In some applications a classical coupling can be replaced by another one in order to propose alternative solutions (as electrical differentials [8]). For the design of the control, two kinds of coupling structures can be considered: upstream and downstream coupling. Control structures of such systems can be built thanks to an inversion principle of the power functions. For downstream coupling structure, specific energy repartition criterions are needed [9]. This paper is devoted to control structures for systems with upstream coupling elements. Other criteria have to be defined. In the first part, the MMS formalism and the coupling devices are presented. Then, the control building of MMS is deduced by inversion rules and a general solution is suggested for upstream coupling devices. In the last section, a railway traction system is chosen to illustrate the methodology.



Electrimacs 2002, August 18-21, Session)



Multimachine Multiconverter Systems



VIII. REFERENCES [1] H. Kurtz, “Rolling across Europe's vanishing frontiers”, IEEE Spectrum , pp. 44-49, February 1999. [2] A. Bouscayrol, B. Davat, B. de Fornel, B. François, J.P. Hautier, F. Meibody-Tabar and M. Pietrzak David, “Multi-machine Multiconverter System: application for the electromechanical conversion”, EPJ Applied Physics, Vol. 10, no. 2, pp-131-147, May 2000 (common paper of GREEN, L2EP and LEEI, according to the MMS project of GdR-SDSE). [3] B. François and A. Bouscayrol, "Decoupled control of two induction motors fed by a five-phase voltage source inverter", in Proc. ElectrIMACS'99, vol. 3, pp. 313-318, Lisbon, September 1999. [4] N. Moubayed, F. Meibody-Tabar and B. Davat, "Study and simulation of magnetically coupled multi-stator induction machine supplied by independent three phase voltage -source inverters", in Proc. ElectrIMACS'99, vol. 1, pp. 59-64, Lisbon, September 1999. [5] D. Hadiouche, H. Razik and A. Rezzoug, "On the design of dualstator winding for safe VSI fed AC machine drives", in Proc. IEEEIAS Annual meeting, Chicago, September 2001. [6] P. Escané, C. Lochot, M. Pietrzak-David and B. de Fornel, "Electromechanical interactions in a high speed railway traction system", in Proc. ElectrIMACS'99, Lisbon, September 1999. [7] A. Bouscayrol, B. Davat, B. de Fornel, B. François, J.P. Hautier, F. Meibody-Tabar and M. Pietrzak-David, "Multi-machine multiconverter systems for drives: analysis of couplings by a global modeling", in Proc. IEEE-IAS annual meeting, Rome, October 2000 (common paper of GREEN, L2EP and LEEI, according to the MMS project of GdR-SDSE). [8] V. de Olivera, E. Monmasson and J. P. Louis, “Analysis of an electrical differential realized by two connected induction motors”, in Proc. ICEM’2000, pp. 1862-1865, Espoo (Finland), August 2000. [9] A. Bouscayrol, B. Davat, B. de Fornel, B. François, J.P. Hautier, F. Meibody-Tabar, E. Monmasson, M. Pietrzak-David and H. Razik, "Control structures for multimachine multiconverter system with downstream coupling", in Proc. EPE’2001, Graz (Austria), September 2001 (common paper of GREEN, L2EP, LEEI and LESiR, according to the MMS project of GdR-SDSE). [10] P. Escané, C. Lochot, M. Pietrzak-David, B. de Fornel, "Electromechanical interactions in a high speed railway traction system - Comparison between two drive control structures" in Proc. EPE'99, Lausanne (Switzerland), September 1999.1 [11] R. Peña-Eguiluz, M. Pietrzak-David and B. de Fornel, “Observation strategy in a mean control structure for parallel connected dual induction motors in a railway traction drive system”, in Proc. EPE’2001, Graz (Austria), August 2001. [12] J. Pierquin, P. Escané, A. Bouscayrol, M. Pietrzak-David, J. P. Hautier and B. de Fornel, "Behavior model control of a high speed railway traction system", in Proc. EPE-PEMC'2000 , Kosice (Slovak Republic), vol.6, pp. 197-202, September 2000 (common paper of L2EP and LEEI, according to the MMS project of GdRSDSE). [13] J. Pierquin, B. Vulturescu, A. Bouscayrol and J.P. Hautier, "Behavior Model Control Structures for an Electric Vehicle", in Proc. EPE'01, Graz (Austria), August 2001. [14] J-P. Martin, E. Semail, S. Pierfederici, A. Bouscayrol, F. Meibody Tabar and B. Davat, " Space Vector Control of 5-phase PMSM supplied by 5 H-bridge VSIs ", Proc. In ElectrIMACS'02, Montreal, August 2002 (common paper of GREEN and L2EP, according to the MMS project of GdR-SDSE).. [15] A. Tounzi, A. Bouscayrol, Ph. Delarue, C. Brocart and J. B. Tritsch, "Simulation of an induction machine wind generation



(Invited



6



system based on an Energetic Macroscopic Representation", in Proc. ICEM'2002, Brugges (Belgium), August 2002.



Electrimacs 2002, August 18-21, Session)



Multimachine Multiconverter Systems



IX. BIOGRAPHIES Alain Bouscayrol received the Ph.D. degree from INP Toulouse, France, in 1995. Since 1996, he has been engaged as assistant Professor at University of Lille (USTL), France. In L2EP (Laboratory of Electrical Engineering of Lille), his research interests include electrical machine controls and multi-machine systems. Since 1998, he has managed the Multi-machine Multiconverter Systems project of GdR-SDSE, a national research program of the French CNRS. Bernard Davat received the Engineer degree at ENSEEIHT, Toulouse, France, in 1975, the Ph.D. degree in 1979 and the "Docteur d'Etat" degree in 1984, both from the Institut National Polytechnique (INP) de Toulouse. During 1980 1988, he was been Researcher at CNRS (Centre National de la Recherche Scientifique) at LEEI (Laboratoire d'Electrotechnique et d'Electronique Industrielle de Toulouse). Since 1988 he has been engaged as Professor at INP de Lorraine. His main research interests deal with architectures / control of static converters and interactions with electrical machines. Bernard de Fornel received the Engineer degree at ENSEEIHT, Toulouse, France in 1965, and the Doctorat of Engineer degree in 1969 and "Docteur d'Etat" degree in 1976, both from the Institut National Polytechnique de Toulouse (INPT). He is Professor in Electrical Engineering Department of ENSEEIHT. Dr. de Fornel does research and industrial contracts, in LEEI UMR/CNRS, in the area of automatic control for electrical machines. Bru no François received the Ph. D. degree from the University of Lille, France in 1996. He is Associate Professor at the department of Electrical Engineering of: Ecole Centrale de Lille. He is a member of Laboratory of Electrical Engineering (L2EP), Lille. He is currently working on the design of modulation and control systems for multilevel converters and also the development of next-generation power systems. Web site : http://www.univ-lille1.fr/l2ep/c-br-fr.htm. Jean-Paul Hautier received the PhD degree from the University of Lille (USTL), France, in 1984. He received the "Habilitation à diriger des Recherches" degree from Engineering School of Douai, France, in 1989. In 1989, he became Professor at the ENSAM Lille. Its main research interests are power electronics and electrical systems control. Since 2000, Pr. Hautier has the direction of the the L2EP Lille (Laboratory of Electrical Engineering of Lille).



(Invited



7



Farid-Meibody -Tabar Tabar received the Engineer degree at ENSEM, Nancy, France, in 1982, the Ph.D. degree in 1986 and the "Habilitation à diriger des recherches" degree in 2000, both from the Institut National Polytechnique de Lorraine (INPL). Since 2000 he has been engaged as Professor at INPL. His research activities in GREEN, UMR/CNRS, deal with architectures and control of electrical machines supplied by static converters.



Eric Monmasson received the Engineer degree at ENSEEIHT, Toulouse, France in 1989, the PhD degree from INP in 1993. Since 1994, he has been an Assistant Professor at the University of Cergy Pontoise, near Paris. His research activities in LESiR-SATIE, UPRESA/CNRS, include the Control of Electrical Machines, the Hardware Architecture of Real-time Control System and the Analysis and the Design of Multi-machine Multiconverter Systems. Maria Pietrzak-David received the Engineer degree from Technical University of Gdansk, Poland, in 1970, the Doctorat of Engin eer degree in 1979 and the "Docteur d’Etat" degree in 1988, both from the Institut National Polytechnique de Toulouse (INPT), France. She is Professor in Electrical. Engineering Department of ENSEEIHT. Her research activities in LEEI, UMR/CNRS, deal with automatic control and observation techniques for industrial electrical drives. Hubert Razik is graduated from the Ecole Normale Supérieure in 1987, Cachan, France. He received the Ph.D. degree from the Polytechnic Institute of Lorraine in Electrical Engineering, Nancy, France, in 1991. He joined the Groupe de Recherche en Electrotechnique et Electronique deNancy in 1993. He currently works as an associate Professor in the University Henri Poincaré. His research interests are the modelling, the control and the diagnostic of induction motors. Eric Semail is graduated from the Ecole Normale Supérieure, Cachan, France. He received the teaching degree "Agrégation" in 1986. From 1987 to 2001, he has been professor (holder of agrégation) in University of Lille (USTL). He received Ph.D. degree in 2000 and became associate professor at ENSAM Lille in 2001. In L2EP (Laboratory of Electrical Engineering of Lille) his fields of interest include modeling, control and design of polyphase systems (converters and AC Drives)



Electrimacs 2002, August 18-21, Multimachine Multiconverter Systems Session) Mohamed F. Benkhoris received the Engineer degree at ENPA, Alger, Algerie, in 1986, and the Ph.D. degree from INPLorraine in 1991. During 1991-1999, he was been assistant Professor at ESA IGELEC St Nazaire. Since 1999, he has been engaged as assistant Professor at EpUN (Ecole polytechnique de l'Université de Nantes). In GE44LARGE (Laboratory of Electrical Engineering of Nantes and St Nazaire), his research interests deal with modelling, simulation and control of Electrical drives particularly multi-converter systems and polyphase machine.



(Invited



8



























des documents recommandant







[image: alt]





Control Structures for Multi-machine Multi- converter Systems with 

Power system control, Power system modeling. I. NOMENCLATURE ... INTRODUCTION ... structures: electrical converter (EC) electrical machine (EM).










 


[image: alt]





Control structures for Multi-machine Multi-converter ... - CiteSeerX 

Control structures for Multi-machine Multi-converter Systems with several couplings by criteria merging. A. Bouscayrol1, B. Davat3, P. Delarue2, B. de Fornel4, ...










 


[image: alt]





Control structures for Multi-machine Multi 

1 at t = 4 s during 2s, and on the bogie no. 2 at t = 8.5 s during 2s (Fig. 10). As shown previously [IEMDC-03], the classical master-slave control (kW = 1) yields ...










 


[image: alt]





Control structures for multi-machine multi 

F. Meibody-Tabarb, E. Monmassond, M. Pietrzak-Davidc, H. Razikb, .... A. Tounzi, X. Guillaud, G. Lancigu, Modelling, control and simulation of an overall wind.










 


[image: alt]





Control Structures 

These types of construct are usually part of the language. In Smalltalk ... As long as the block (ie, the last statement in the block) evaluates to true, the loop will continue. This type ... 1 to: 5 do: [ :index | Transcript cr; show: index printStr










 


[image: alt]





Real-Time Systems for Multi-Processor Architectures 

a software solution based on multi-processor computer ... 1.1 Multi-Processing and Real-time Ap- .... of an inter-processor interrupt, the target CPU will be.










 


[image: alt]





Engineering multi-agent systems 

sues such as key maintenance, forming and communicat- ing in secure .... background in two parts: multi-agent systems (Section 2.1) and security ... to serve as a common language for agent terminology. A ..... between a group of hosts, and to answer 










 


[image: alt]





Bringing Multi-Agent Systems 

Oct 13, 2003 - Bringing Multi-Agent Systems into human organizations: application .... Management, ... Static description of a MAS by XML File (XML Schema).










 


[image: alt]





Application Profile for Lift Control Systems 

Jul 15, 2003 - Byte 5. Byte 4. Byte 3. Byte 2. Byte 1. Byte 0. Function data ..... right down up. MSB. LSB. Bit 0 to bit 3 indicates the direction of an arrow, which is ...










 


[image: alt]





Application Profile for Lift Control Systems 

Jul 15, 2003 - The definitions, acronyms and abbreviations given in part 1 shall also apply for part 2. 4 Virtual device definitions. 4.1 Introduction. A physical ...










 


[image: alt]





Decentralized Cooperative Control of Multi-agent Systems - lissi:sctic 

Cor 2: Consider initial conditions: Then: Non delayed case. Cor.1: Consider initial conditions: Then : Attenuation. 4. Discussions on the consensus equilibrium.










 


[image: alt]





PREAMPLIFIER FOR INFRARED REMOTE CONTROL SYSTEMS 

PREAMPLIFIER FOR INFRARED. REMOTE CONTROL SYSTEMS. TDA2320. DESCRIPTION. The TDA2320 is a monolithicintegrated circuit in Dip package ...










 


[image: alt]





Application Profile for Lift Control Systems 

Jul 14, 2003 - 1712h. 01h. Load signaling. 6C82 01 08h. 5.3.8.35 Receive PDO lift number 3 load measuring. This RPDO contains the current status ...










 


[image: alt]





CANopen application profile for lift control systems 

Jul 15, 2003 - 2003-04-15 deleted network overview as it will not be standardized. 2003-04-19 final preperation. 2003-07-15 change version numbering ...










 


[image: alt]





Self-organizing Approach for Emergent Multi-agent Structures 

An agent. N. An affinity network. Affinity relationship. A4. A3. A2. A8. A5. A6. A1. A7. N1. N2. A ... organizational paradigms, Knowledge Engineering Review. 2005. Available at ... 27:1-2:3-13, Elsevier Science B.V. 1999. [8] Schillo, M., and ...










 


[image: alt]





D Converter with SPI ... - Kudelsko 

4.096V. Reference. ADI. REF198. 1ÂµF. 1ÂµF. 0.1ÂµF. Tant. 0.1ÂµF. MCP601. R1. R2 ... Register on our web site (www.microchip.com/cn) to receive the most current ...










 


[image: alt]





IEEE Control Systems Magazine 

Although the literature on the eye is ... horizontal motion, in which the elements of the plant are ... course of neural innervation that re- ... A sixth-order nonlin-.










 


[image: alt]





IEEE Control Systems Magazine 

have been several investigations into the role of muscle forces on the loading .... spite their widespread acceptance, alternative models are also available that ...










 


[image: alt]





Supervisory Control on Concurrent Discrete Event Systems with 

ticular projections and reverse projections, as well as parallel composi- ... argument/value pairs (i. e. y = f(x) and ã€ˆx,yã€‰ âˆˆ f express the same fact). This permits.










 


[image: alt]





Multi-Station Manifold for Modular Systems Series ... - Parker Hannifin 

4. 235. 215. 8.0. SA 065 HD1. 5. 285. 265. 9.7. SA 066 HD1. 6. 335. 315. 11.4. SA 067 HD1. 7. 385. 365. 13.1. SA 068 HD1. 8. 435. 415. 14.8. SA 069 HD1. 9.










 


[image: alt]





Multi-Armed Bandit Policies for Reputation Systems - Hal 

May 27, 2014 - Auer, P., Ortner, R.: UCB revisited: Improved regret bounds for the ... Y., Audibert, J.Y., Munos, R.: Algorithms for infinitely many-armed ban- dits.










 


[image: alt]





Multi-Model Approach for Discrete Event Systems : Application to 

theory control of Ramadge and Wonham [Ram, 87] [Ram,. 89]. ... if this theory gives the best attempted control, it does not ...... Ph.D. Thesis, Laboratoire.










 


[image: alt]





Using Agents and Multi-Agent Systems for Integration 

software engineering, complex systems mod- ... different agents into a single application, which con- ..... and for low level with adaptive control laws and re-.










 


[image: alt]





a generic multi-purpose environment for simulating complex systems 

for UAVs, and to build a simulator for the simulation of ... fined for AthÃ©na: the basic user, not necessarily a computer ..... to build a specialized simulation tool.










 














×
Report Control Structures for Multi-machine Multi- converter Systems with





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



