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mos genéticos, Otimização Multicritério. I. Pacheco, Marco
Aurélio Cavalcanti. II. Costa, Joari Paulo. III. Pontif́ıcia Uni-
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Resumo

Soares, Murilo Pereira; Pacheco, Marco Aurélio Cavalcanti; Costa,
Joari Paulo. Otimização Multicritério da Operação de Sis-

temas Hidrotérmicos Utilizando Algoritmos Genéticos. Rio
de Janeiro, 2008. 77p. Dissertação de Mestrado — Departamento
de Engenharia Elétrica, Pontif́ıcia Universidade Católica do Rio de
Janeiro.

No Brasil, o planejamento da operação energética do Sistema Interligado

Nacional – SIN é realizado atualmente por meio de uma cadeia de modelos

matemáticos concebidos para otimizar o planejamento segundo o critério de

minimização do valor esperado do custo total de operação. No entanto, desde

a crise ocorrida no Setor Elétrico Brasileiro entre os anos de 2001 e 2002,

cujo ápice ocorreu no racionamento de energia, houve uma intensificação

na busca por métodos de otimização que permitam a consideração expli-

cita de critérios adicionais na otimização, tal como a segurança operativa.

Neste contexto, este trabalho propõe uma modelagem utilizando algoritmos

genéticos que permite a consideração de múltiplos objetivos no processo de

otimização sem que a representação f́ısica do sistema e de suas incertezas se-

jam comprometidas. A abordagem multicritério para o problema possibilita

que diversos indicadores, dentre os quais destaca-se o risco anual de déficit,

que atualmente são apenas resultados da otimização, se tornem controláveis

a partir de sua consideração diretamente no processo de otimização. A mo-

delagem proposta foi computacionalmente implementada na linguagem C#

utilizando a biblioteca GAcom desenvolvida pelo ICA/PUC-Rio. O desem-

penho da metodologia proposta foi avaliado por meio de estudos de casos

aplicados ao SIN. Os resultados obtidos, assim como as vantagens obser-

vadas ao se utilizar a otimização multicritério, são discutidos ao longo do

texto.

Palavras–chave

Planejamento da operação de sistemas hidrotérmicos, Otimização, Algo-

ritmos genéticos, Otimização Multicritério.
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Abstract

Soares, Murilo Pereira; Pacheco, Marco Aurélio Cavalcanti; Costa,
Joari Paulo. Multicriteria Optimisation of Hydrothermal

Systems Operation using Genetic Algorithms. Rio de
Janeiro, 2008. 77p. MsC Thesis — Department of Engenharia
Elétrica, Pontif́ıcia Universidade Católica do Rio de Janeiro.

In Brazil, the planning of the energy operation of the National Intercon-

nected Power System is currently done through a chain of mathematical

models designed to optimise the planning according to criterion of minimi-

sation of the expected value of the total operation’s cost. However, since the

2001-2002 energy supply crisis, there was an intensification in the search for

methods of optimization allowing explicit consideration of additional cri-

teria, such as the operative security. In this context, this work proposes a

modelling using genetic algorithms that makes possible the consideration of

multiple objectives in the optimisation process without compromising the

physical representation of the system and its uncertainties. A multicriteria

approach to the problem allows that various indicators, like, for instance,

annual deficit, which currently are only results of the optimisation, become

controllable from its consideration in the optimisation process. The mod-

elling proposal was computationally implemented in language C# using

the GAcom library developed by the ICA/PUC-Rio. The performance of

the proposed methodology was evaluated through potential National Inter-

connected Power System case studies. The results, as well as the benefits

seen when using the multicriteria optimisation, are discussed throughout

the text.

Keywords

Hydrothermal systems operation planning, Optimisation, Genetic Algo-

rithms, Multicriteria optimisation.
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3.6 Sistema de Apoio à Decisão 32
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Owing to this struggle for life, any variation,
however slight and from whatever cause pro-
ceeding, if it be in any degree profitable to an
individual of any species, in its infinitely com-
plex relationship to other organic beings and
to external nature, will tend to the preserva-
tion of that individual, and will generally be
inherited by its offspring.
(. . . )
If it could be demonstrated that any com-
plex organ existed, which could not possibly
have been formed by numerous, successive,
slight modifications, my theory would absolu-
tely break down. But I can find out no such
case.

Charles Darwin, Origin of Species (1859).
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