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1. Ejemplo

e Considere el sistema de 4 barras que se muestra.
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1. Ejemplo

 Ambas maqguinas posee reactancias subtransitorias de
0.20 p.u.

e Se puede combinar la reactancia del transformador
con la del generador.

0.25]

0.10]
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1. Ejemplo

e Construir la matriz Y, de esta red (debe ser una
matriz 4x4)

e Considere gue hay una falla trifasica en la barra 2.

« Use la descomosicion LU para obtener la 2da
columna de la matriz Z,, ..

e Calcule la corriente subtransitoria de falla.
o Determine los voltajes durante la falla.

e Determine las corrientes subtransitorias en las lineas
3-2,1-2y 4-2.
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1. Ejemplo

e Construir la matriz Y, de esta red (debe ser una

matriz 4x4)
1 11

—— T + =
J.25  J.125 .40
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1. Ejemplo

e Construir la matriz Y, de esta red (debe ser una

matriz 4x4)

— j14.5
i8
Ybus — j4
| j25

j8
- j17

j4

j5

j4
i4

~ j11.3333
0

Fra

j2.5
j5
0
~ j10.83333 |
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1. Ejemplo

e Use la decomposition LU para obtener la 2% columna
de la matriz Z,, .

Ybustus = |

YbusZZ —

o o +—» O
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1. Ejemplo

« Se efectuo la descomposicion LU en Matlab.

e y1 es la matriz aumentada

>> y1l=[-14.51,81,41,2.51,0;8%,-171,41,51,1;41,41,-11.333331,0,0;2.51,51,0, -

10.8333331,0]
yl =
-14 50001
+ 8.0000i1
+ 4.0000i1
0 + 2.50001

O O O

0 + 8.0000i1
0,-17.0000i1
0 + 4.0000i1
0 + 5.00001

0 + 4.0000i1
0 '+ .4.0000i1
0 -11.33331
0

>> y2=[y1(L, :)/¥1(1,1)5y1(2, ) 3¥1(3, ) ;y1(4, )]
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0 + 2.5000i1
0 + 5.00001
0

0 -10.83331

0
1.0000
0]
0
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1. Ejemplo

y2 =
1.0000 -0.5517 -0.2759 -0.1724
0 + 8.0000i 0 -17.0000i 0 + 4.0000i 0+ 5.
0 + 4.0000i 0 + 4.0000i 0 -11.3333i 0
0 + 2.5000i 0 + 5.0000i 0 0 -10.
>> y3=[y2(1,:);y2(1,:)*-y1(2,2)+y2(2,:);y2(1, :)*-y1(3,3)+y2(3, :);y2(1,
y3 =
1.0000 -0.5517 -0.2759 L0.1724
0 +25.0000i 0 -26.3793i 0 - 0.6897i 0 +2.
0 +15.3333i 0 - 2.2529i 0 -14.4598i 0/- 1.
0 +13.3333i 0 - 0.9770i 0| - '2.9885i 0 -12
>> y3=[y2(1,:);y2(1,:)*-y1(2,1)+y2(2, :);y2(1,:)*-y1l(3,1)+y2(3,:);y2(1,
y3 =
1.0000 -0.5517 -0.2759 -0.1724
0 0 -12.5862i 0 +'6.2069i 0 +.6.
0 0 + ,/6.2069i 0 -10.2299i 0 + 0.
0 0 + 6.3793i 0 + 0.6897i 0 -10.
>Z y4=[y3(1,:);y3(2,:)7y3(2,2);y3(3,:):y34, )]
y =
1.0000 20.5517 -0.2759 ~0.1724
0 1.0000 -0.4932 ~0.5068
0 0 + 6.2069i 0 +10.2299i 0+ 0.
0 0\ + 6.3793i 0 + 0.6897i 0 -10.
>> y5=[y4(1, ) ;5y4(2,:):¥4(2,:)*-y3(3,2)+y4(8, 1) 3y4(2,:)*-y3(4,2)+y4(4, :
y5 =
1.0000 -0.5517 40.2759 -0.1724
0 1.0000 -0.4932 -0.5068
0 0 0 - 7.1689i 0 + 3.
0 0 0 + 3.8356i 0-7.
>Z y6=Ly5(1,:)1y5(2,:):¥5(3,:)/y5(3,3);y5(4, 1)1
y =
1.0000 -0.5517 -0.2759 -0.1724
0 1.0000 -0.4932 -0.5068
0 0 1.0000 -0.5350
0 0 0 + 3.8356i 0-7.
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0
0000i  1.0000
0
8333i 0
)*-yl(4,4)+y2(4,:)]
0
0690i 1.0000
95401 0
.7011i 0
D*y1(4,D)+y2(4,:)]
0
3793i ' 1.0000
6897i 0
4023i 0
0
0 + 0.0795i
68971 0
4023i 0
)
0
0 + 0.0795i
8356  0.4932
16891  0.5068
0
0 + 0.0795i
0 + 0.0688i
16891  0.5068
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1. Ejemplo

>>

X?Z[yG(l,:);y6(2,:);y6(3,:);y6(3,:)*—y5(4,3)+y6(4,:)]

y7 =
1.0000 -0.5517 -0.2759
0 1.0000 -0.4932
0 0 1.0000
0 0 0
>> y8=[y7(1,:):y7(2,:):;y7(3,:):y7(4,:)/y7(4,4)]
y8 =
1.0000 -0.5517 -0.2759
0 1.0000 -0.4932
0 0 1.0000
0 0 0
>> z4=y8(4,5)
z4 =
0 + 0.1506i
>> z3=y8(3,5)-y8(3,4)*z4
z3 =
0 + 0.1494i
>> z2=y8(2,5)-y8(2,4)*z4-y8(2,3)
z2 =
0.4932 + 0.1558i
>> z2=y8(2,5)-y8(2,4)*z4-y8(2,3)*z3
z2\=
0 + 0.2295i
>> z1=y8(1,5)-y8(1,4)*z4-y8(1,3)*z3-y8(1,2)*z2
z1l =
0 + 0.1938i
>>
>> 72=[z1;z22;z3;z4]
Z2 =
0 + 0.1938i
0 + 0.2295i
0 + 0.1494i
0 + 0.1506i
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-0.1724
-0.5068
-0.5350

-0.1724
—~0.5068
-0.5350

1.0000

0

0 +.0.07951

0 + 0.0688i
- 5.1168i 0.7707

0

0 + 0.07951

0. +.0.06881

0 + 0.15061
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1. Ejemplo

e Calcular la corriente subtransitoria de falla.

e Se conoce:

>> 72=[z1;z2;z3;z4]
72 =

0.1938i
0.2295i
0.1494i
0.1506i

O 0O oo
Yo+ o+ o+

V, 1

no. _
JAERULANS

Z,, j.2295
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1. Ejemplo

« Determine los voltajes durante la falla:

7.
Vii =V, -5 f
kk _
v, =V, — L2y 1 31998 | geesen,
» ].2295
V,; =0
V., =V, — 22y = 34902pu
22
V, =V, — 22y = 343791pu
22
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1. Ejemplo

« Determine las corrientes por las lineas 3-2, 1-2, y 4-2.

1" = _\/ Ly _ij
: f ZbZkk
7 =y, Lo ln ST 2295 4 ag6ng,
2,25, (1:25)().2295)
1l = -V, lez _ZZZZ — —j1.244pu
b ™22
17 =V, Z4ZZ _ZZZZ — —j1.71895 pu
b™=22
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