voltimum

CONCEITOS DE SUBESTACOES DE MUITO ALTA,
ALTA E MEDIA TENSAO

Fasciculo 5 — Calculos e Dimensionamentos
DESAFIO — RESOLUCAO

Calcule o valor da corrente de curto-circuito no barramento de 60 kV (f = 50

Hz).

REDE 1

UL = 60 kV

&

S”3 = 2600 MVA
R/X =0,10

REDE 2
Us = 150 kV ﬁinha aérea simpl%
I”¢s = 40 KA Cobre 95 mm?
R/X=0,13 Us =60 kV
| =10 km
150/60 kV d12 = d23 =65cm
50 MVA ds; =130cm
ux = 10,4% n=7
Pcu = 31,5 kW re=5,5 mm4
QO = 4mwx10™ H/km /
60 kV
v
I BXXHIOV 1x185 mm? =13,8kV
1 =120 m P =15 MW
'\ L=0,411 mH/km @ cos ¢ = 0,85
; X" = 30%
|
60/30 kV
20 MVA
ug=7,8%
PCU = 25,5 kW
13,8/30 kV
20 MVA
U = 6,8%
PCU = 20,2 kW

30 kV
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1) Diagrama equivalente de impedéancias

Zn Zk -w
Zc Z1rz Z1r3 Zg

2) Calculo das impedancias equivalentes dos equipamentos
2.1) Rede 1
(1,1x60x10%) / (N3x40x10%) = 0,952 Q
Xni? = (Zna® = Rai?) = (Zna® = 0,13%X1%)
Xni? + 0,135 Xn1° = Zy,?
Xni? (140,13%) = Zy,?
Xnt = V( Zni?(1+0,13%)) = V(0,9522%/(1+0,13%)) = 0,944 Q
Rn: = 0,13x0,944 = 0,123 Q
2.2) Rede 2
Znz = (1,1x(60x10%?) / (2600x10°%) = 1,523 Q
Xnz = V( Zn22(1+0,13%)) = V(1,523%/(1+0,1%)) = 1,515 Q
Rnz = 0,1x1,515 = 0,087 0,152 Q
2.3) TF1
e Corrente nominal primaria: I,; = 50x10° /(\3x60x10%) = 481 A
e Corrente nominal secundaria: |, = 50x10° /(V3x30x10°% = 962 A
Zr1 = (10,4x(60x10%)) / (100x50x10°) = 7,488 Q
Rre1 = 31.500 / (3x481%) = 0,046 Q
X1e1 = V(Zre® — Reea?) = V(7,488%— 0,0467) = 7,488 Q
2.4) Linha aérea
R.= (1/56) x (10.000/95) = 1,880 Q
X = 2x1x50 x ((4xrx10™)/(2xTT)) X (In ((818,9/5,5) + (1/(4x7))) = 0,317 Q/km
X, =0,317x10=3,17Q
d = *V(650x650x1300) = 818,9 mm
2.5) TF2
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e Corrente nominal primaria: I,; = 20x10° /(V3x60x10%) = 192 A
e Corrente nominal secundaria: |, = 20x10° /(V3x30x10°% = 385 A
Zre2 = (7,8x(60x10%)?) / (100x20x10°) = 14,040 Q
Rree = 25.500 / (3x192%) = 0,231 Q
X1e2 = V(Z1er® — Ryea?) = V(14,040%— 0,231%) = 14,038 Q
2.6) Cabo
Rc = 0,012 x (60x10%30x10%? = 0,048 Q
Xc = 0,015 x (60x10%30x10%?2= 0, 060 Q
2.7)TF3
e Corrente nominal primaria: I, = 20x10° /(\3x13,8x10% = 837 A
e Corrente nominal secundaria: I,, = 50x10° /(N3x30x10°%) = 385 A
Zes = (6,8x(60x10%)?) / (100x20x10°%) = 12,240 Q
Rrrs = 0,045 x (60x10%/30x10%? = 0,180 Q
X1es = V(Zres® — Rre2) = V(12,24% - 0,18%) = 12,139 Q
2.8) Gerador
Se = 15/0,85 = 17,6 MVA
Xo = Zg = (30x(13,8x10%?) / (100x17,6x10°%) = 3,246 Q
- Ponto B:
Xg = 3,246 x (30x10%13,8x10%? = 15,340 Q
3) Calculo das impedancias equivalentes no ponto de defeito
Sendo:
Z,: impedancia equivalente do Ramo 1
Z1 = Zya + Z1e1 = (0,087 +j0,944) + (0,046 +j1,872) = (0,169 + j2,816)
|Z1| = V(0,169% + 2,816%) = 2,821 Q
Z,: impedancia equivalente do Ramo 2
Z,=Zn, + Z, = (0,123 + j1,515) + (1,880 + j3,17) = (2,003 + j4,685)
|Z,| = V(2,003% + 4,685%) = 5,095 Q

Z3: impedancia equivalente do Ramo 3

voltimum

23 = ZC + ZTF2 + ZTF3 + ZG = (0,048 + 10,060) + (0,231 + Jl4,308) + (0,180 +
j12,139) + j61, 363 = (0,048 + 0,231 +0,180) + j(0,060 + 14,038 + 12,139 +

61,363) = 0,459 + 87,600
|1Z5| = V(0,459 + 87,6007) = 87,601 Q
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A impedancia equivalente no ponto de defeito é:

Zy = ZIZollZ3 = (Zy X Zy X Z3) | (ZoXZ3 + Z1XZ3 + Z1XZ5) — simplificacdo

|1Z4| = (2,821x5,095x87,601) / (5,095x87,601 + 2,821x87,601 + 2,821x5,095)
1Z4| =1,779 Q

4) Calculo da corrente de curto-circuito

" = 1,1xUn / (V3xZg) = 1,1x60x10° / (N3x1,779)

I” s = 21,4 KA
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