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Resumo

Castro, Marcel René Vasconcelos. Modelagem do Controle de Tenséo
por Geradores e de Mdultiplas Barras Swing na Avaliagdo das
Condicbes de Estabilidade de Tens&o. Rio de Janeiro, 2007. 124p.
Dissertacdo de Mestrado - Departamento de Engenharia Elétrica,
Pontificia Universidade Cat6lica do Rio de Janeiro.

O crescente aumento da complexidade dos sistemas elétricos de poténcia gera
a necessidade de desenvolvimento de ferramentas que melhorem as condigfes

de andlise.

O objetivo deste trabalho é aprimorar a ferramenta computacional de avaliagdo
das condicdes de seguranca (ou estabilidade) de tensdo. No que diz respeito as
barras associadas ao controle remoto de tensdo por geracdo de poténcia
reativa, sdo propostos novos modelos que representam mais adequadamente as
condicbes operativas ho momento do calculo dos indices de seguranca de
tensdo. Em relacdo a barra associada ao controle local de tensdo por geracdo
de poténcia reativa é proposta nova modelagem, aplicavel tanto no problema de
fluxo de poténcia, utilizando o método de Newton-Raphson, quanto no calculo
dos indices de seguranca de tensdo. Este modelo,mais robusto e flexivel, inclui
0 controle de tenséo local da barra no problema geral de fluxo de poténcia,
formando um sistema de equacbes de ordem (2*n° de barras+n® de barras
controladas localmente). Para o tratamento de mdltiplas barras swing, é
proposto um novo modelo, de novo para representar mais adequadamente as
condicBes operativas. E aplicavel tanto no problema basico de fluxo de poténcia,
como no célculo dos indices de seguranca de tensdo. O modelo proposto
considera que apenas o angulo de uma barra swing é especificado, com os

angulos das demais barras swing livres para variar.

Testes numéricos com sistemas-teste (5 e 6 barras) comprovam a aplicabilidade
e adequacdo dos modelos propostos comparando-os aos modelos usados

atualmente.
Palavras - chave

Seguranca de tensdo, estabilidade de tensdo, controle de tensdo local,

controle de tensao remoto, multiplas barras swing
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Abstract

Castro, Marcel René Vasconcelos. Modeling of Voltage Control and
Multiple Swing Buses in Voltage Stability Assessment. Rio de Janeiro,
2007. 124p. Master Dissertation — Electrical Engineering Department,
Pontificia Universidade Catolica do Rio de Janeiro.

The crescent increase of the complexity of the electric power systems generates

the need of development of tools to improve the analysis conditions.

The objective of this work is to improve the computational tool of voltage security
(stability) conditions assessment. As regards to the buses associated to remote
voltage control by reactive power generation, new models that represent more
appropriately the operatives conditions at the moment of the calculations of the
voltage security indexes, are proposed. As regards to the bus associated to local
voltage control by reactive power generation, it is proposed a new modeling,
applicable as much in the power flow problem, using the Newton-Raphson
method, as in the calculation of the voltage security indexes. This model, more
robust and flexible, includes the local voltage control of the bus in the general
power flow problem, constituting an equations system of order (2*number of
system buses + number of buses with local voltage control). As regard to the
multiples swing buses, it is proposed a new model, again to represents more
appropriately the operatives conditions. It is applicable as much in the basic
power flow problem, as in the calculation of the voltage security indexes. The
proposed model considers that just one swing bus has your voltage angle
specified and the others swing buses of the power system have your voltage

angles free to vary.

Numerical tests with test-systems (5 and 6 buses) prove the applicability and
adequacy of the proposed models comparing them to the models used

nowadays.

Key - Words

Voltage security, voltage stability, local voltage control, remote voltage

control, multiples swing buses
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