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Abstract: This paper presents a variable speed autonomous squirrel cage generator excited by a current-
controlled voltage source inverter to be used in stand-alone micro-hydro power plants. The paper 
proposes a system control strategy aiming to properly excite the machine as well as to achieve the load 
voltage control. A feed-forward control sets the appropriate generator flux by taking into account the 
actual speed and the desired load voltage. A load voltage control loop is used to adjust the generated 
active power in order to sustain the load voltage at a reference value. The control system is based on a 
rotor flux oriented vector control technique which takes into account the machine saturation effect. The 
proposed control strategy and the adopted system models were validated both by numerical simulation 
and by experimental results obtained from a laboratory prototype. Results covering the prototype start-
up, as well as its steady-state and dynamical behavior are presented. (C) 2011 Elsevier Ltd. All rights 
reserved. 

Author Keywords: Autonomous Induction Generator; Magnetic Saturation Effect; Micro-Hydro Power 
Plants; Rotor Flux Oriented Control; Static Var Excitation 

KeyWords Plus: Self-Excitation; Machines; Performance  
 

Reprint Address: Margato, E (reprint author), DEEA, Inst Super Engn Lisboa, Av Cons Emídio Navarro 1, 

P-1959007 Lisbon, Portugal. 

Addresses:  
1. DEEA, Inst Super Engn Lisboa, P-1959007 Lisbon, Portugal  
2. Ctr Electrotecn & Elect Ind, P-1959007 Lisbon, Portugal  
3. Ctr Inovat Elect & Energy Engn, P-1049001 Lisbon, Portugal  
4. DEEC, Inst Super Tecn, P-1049001 Lisbon, Portugal  
5. LNEC, P-1700066 Lisbon, Portugal 

E-mail Address: efmargato@isel.ipl.pt; josefaria@netvisao.pt; mresende@ist.utl.pt; jpalma@lnec.pt 

Publisher: Pergamon-Elsevier Science LTD  
Publisher Address: The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, England  

ISSN: 0196-8904 

Citation: MARGATO, Elmano; FARIA, José; RESENDE, M. J.; PALMA, João - A new control strategy with 
saturation effect compensation for an autonomous induction generator drivenby wide speed range 
turbines. Energy Conversion and Management. ISSN 0196-8904. Vol. 52, n.º 5 (2011) p. 2142-2152. 

 

 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Repositório Científico do Instituto Politécnico de Lisboa

https://core.ac.uk/display/47131504?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

