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Abstract: In this paper, a novel mixed-integer nonlinear approach is proposed to solve the short-term 
hydro scheduling problem in the day-ahead electricity market, considering not only head-dependency, 
but also start/stop of units, discontinuous operating regions and discharge ramping constraints. Results 
from a case study based on one of the main Portuguese cascaded hydro energy systems are presented, 
showing that the proposedmixed-integer nonlinear approach is proficient. Conclusions are duly drawn. 
(C) 2010 Elsevier Ltd. All rights reserved. 

Author Keywords: Short-Term Hydro Scheduling; Mixed-Integer Nonlinear Programming; Cascaded 
Reservoirs; Head-Dependency 

KeyWords Plus: Electricity Prices; Unit Commitment; Neural-Network; Arima Models; Head; Market; 
Generation; Optimization; Strategies; Dispatch  
 

Reprint Address: Catalão, JPS (reprint author), Univ Beira Interior, Dept Electromech Engn, P-6201001 
Covilhã, Portugal. 

Addresses:  
1. Univ Beira Interior, Dept Electromech Engn, P-6201001 Covilha, Portugal  
2. Univ Tecn Lisbon, Inst Super Tecn, Ctr Innovat Elect & Energy Engn, P-1049001 Lisbon, Portugal  
3. Inst Super Engn Lisboa, Dept Elect Engn & Automat, P-1959007 Lisbon, Portugal 

E-mail Address: catalao@ubi.pt 

 
Funding:  

Funding Agency Grant Number 

Fundação para a Ciência e a Tecnologia (FCT)   SFRH/BD/62965/2009  

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

ISSN: 0360-5442 

Citation: CATALÃO, J. P. S.; POUSINHO, H. M. I.; MENDES, V. M. F. - Hydro energy systems management 
in Portugal: Profit-based evaluation of a mixed-integer nonlinear approach. Energy. ISSN 0360-5442. Vol.  
36, n.º 1 (2011) p. 500-507. 

 


