
Estimadores Desacoplados no Modelo - Exemplo

Sistema sem perdas, 2 barras mostrado anteriormente: (modelo de
medição não linear)
Vetor das funções não lineares correspondente às medidas:
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Matriz Jacobiana:
[

HPδ HPV

HQδ HQV

]
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Matrizes Jacobianas:

HPδ(x
(0)) =

[

−10, 0
10, 0

]

HQV (x
(0)) =


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10, 0 −10, 0
−10, 0 10, 0

1, 0 0, 0
0, 0 1, 0
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Matrizes Ganho ou de Informação:

GPδ = HPδ(x
(0))tR−1

P HPδ(x
(0))

[

−10, 0 10, 0
]

[

900, 0 0, 0
0, 0 900, 0

] [

−10, 0
10, 0

]

= 1, 8× 105
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GQV = HQV (x
(0))tR−1

Q HQV (x
(0))

[

10 −10 1 0
−10 10 0 1

]
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GQV =

[

3, 0 −2, 0
−2, 0 3, 0

]

9× 104

A. Simões Costa e R. S. Salgado Análise de Segurança em Sistemas de Potência



Estimadores Desacoplados no Modelo - Exemplo

Primeira iteração:
Malha Pδ

[

t12 − hP1
(x(0))

t12 − hP1
(x(0))

]

=

[

5, 05
−5, 02

]

HPδR
−1
P

(

zP − hP(x
(0))

)

= 900× (−100, 7)

∆δ2 = −10−5

1, 8
× 900 × 100, 7 = −0, 5035 rad

δ
(1)
2 = −0, 5035 rad
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Primeira iteração:
Malha QV

[

zQ − hQ(x
(0))

]

=
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0, 119
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HQVR
−1
Q

(

zQ − hQ(x
(0))

)

= 900 ×
[

0, 8
−0, 3

]

∆V =
10−5

4, 5
× 900 ×

[

2, 0 2, 0
2, 0 3, 0

] [

0, 8
−0, 3

]

=

[

0, 0036
0, 0014

]

V(1) =

[

1, 0036
1, 0014

]
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Vetor de estados para a segunda iteração:

x(1)
t

=
[

−0, 5035 1, 0036 1, 0014
]

Sumário das iterações:

Variável Iter. 0 Iter. 1 Iter. 2 Iter. 3

δ2 0,0 -0,5035 -0,5221 -0,5224

V1 1,0 1,0036 1,0036 1,0036

V2 1,0 1,0014 1,0014 1,0014

J(x) 4,88 ×105 76,6 1,47 0,93
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