




 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

                    Matos, Frederico Ferreira. 
M425d                Uma discussão sobre suportabilidade frente a afundamentos de tensão 

de sistemas eólicos com gerador síncrono a ímas permanentes 
[manuscrito] / Frederico Ferreira Matos. – 2012. 

                             xx, 51 f., enc.: il. 
  

       Orientador: Selênio Rocha Silva. 
        

                             Dissertação (mestrado) Universidade Federal de Minas Gerais, 
                       Escola de Engenharia.                      
                         
                            Bibliografia: f. 49-51. 
 

      1. Engenharia elétrica – Teses. 2. Energia eólica - Teses. 3. Energia - 
Fontes alternativas - Teses. 4. Ímas permanentes - Teses. I. Silva, Selênio 
Rocha. II. Universidade Federal de Minas Gerais. Escola de Engenharia. 
III. Título. 
 

                                                                                                       CDU: 621.3(043) 

 

 

























































































−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−600

−400

−200

0

200

400

600

Tempo (s)

Te
nsã

o (
V)



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−1.5

−1

−0.5

0

0.5

1

1.5

Tempo (s)

Co
rre

nte
 (p

u)



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−0.4
−0.3
−0.2
−0.1

0
0.1
0.2
0.3
0.4

Tempo (s)

Co
rre

nte
 (p

u)

−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.90.94

0.96

0.98

1

1.02

1.04

1.06

Tempo (s)

Te
nsã

o (
pu)



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−1.5

−1

−0.5

0

0.5

1

1.5

Tempo (s)

Co
rre

nte
 (p

u)

−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.90.98
0.99

1
1.01
1.02
1.03
1.04
1.05
1.06

Tempo (s)

Te
nsã

o (
pu)



−0.06 −0.04 −0.02 0 0.02 0.04 0.06−1.5
−1

−0.5
0

0.5
1

1.5

Tempo (s)

Co
rre

nte
 (p

u)

−1,376pu

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.8

1

1.2

1.4

Co
rre

nte
 I d (p

u)

 

 

Referencia
Medida

0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09−0.6
−0.4
−0.2

0
0.2
0.4

Tempo (s)

Co
rre

nte
 I q (p

u)



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−600
−400
−200

0
200
400
600

Tempo (s)

Te
nsã

o (
V)

−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−1.5
−1

−0.5
0

0.5
1

1.5

Tempo (s)

Co
rre

nte
 (p

u)



−0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
−0.5

0

0.5

1

Tempo (s)

Co
rre

nte
 (p

u)

 

 
Referencia
Medida

−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−0.4

−0.2

0

0.2

0.4

Tempo (s)

Co
rre

nte
 (p

u)



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.90.96

0.98

1

1.02

1.04

1.06

Tiempo (s)

Te
nsã

o (
pu)

−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−2

−1

0

1

2

Tempo (s)

Co
rre

nte
 (p

u)



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.90.98

1

1.02

1.04

1.06

Tiempo (s)

Te
nsã

o (
pu)

−0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.080

0.5

1

1.5

2

Co
rre

nte
 I d (p

u)

−0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.080

0.5

1

1.5

2

Tempo (s)

Co
rre

nte
 I d (p

u)

 

 

Referencia
Medida



0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.90
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1

Tensão Remanescente (pu)

Po
tên

cia
 de

 Ge
raç

ão 
(pu

)

 

 

1.0pu
1.1pu
1.3pu
1.5pu















−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8−600
−400
−200

0
200
400
600

Tempo (s)

Te
nsã

o (
V)

−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−1.5

−1

−0.5

0

0.5

1

1.5

Tempo (s)

Co
rre

nte
 (p

u)



−0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.080.6

0.8

1

1.2

Co
rre

nte
 I d (p

u)

 

 

Referencia
Medida

−0.01 0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08−0.1

−0.05

0

0.05

0.1

Co
rre

nte
 I q (p

u)

0.45 0.46 0.47 0.48 0.49 0.5 0.51 0.52 0.53 0.540.6

0.8

1

1.2

0.45 0.46 0.47 0.48 0.49 0.5 0.51 0.52 0.53 0.54−0.1

−0.05

0

0.05

0.1

Tempo (s)



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−600

−400

−200

0

200

400

600

Tempo (s)

Te
nsã

o (
V)

−0.1 0 0.1 0.2 0.3 0.4 0.5 0.6−1.5

−1

−0.5

0

0.5

1

1.5

Tempo (s)

Co
rre

nte
 (p

u)

−0.02 0 0.02 0.04 0.06 0.08 0.1−1.5

−1

−0.5

0

0.5

1

1.5

Tempo (s)

Co
rre

nte
 (p

u)

−1.215pu

1.254pu 1.123pu



0.45 0.46 0.47 0.48 0.49 0.5 0.51 0.52 0.53 0.54 0.55−1.5

−1

−0.5

0

0.5

1

1.5

Tempo (s)

Co
rre

nte
 (p

u)

−1.211pu



−0.1 0 0.1 0.2 0.3 0.4 0.5 0.60
0.2
0.4
0.6
0.8

1
1.2
1.4

Tempo (s)

Po
tên

cia
 ati

va 
(pu

)


















