Memoria de Calculo
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Esquema:
l|:| 7x(0.1.2)
: X
L4
S i L2 L3
---- - m,ag -- -
—> N — +—
7s(0.1.2) p,ag T ¢ Ls zr(0.1.2)
: Y
T|:| zv(0.1.2)
Programa PG54ic
Entrada Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,
Standard L4=100 km, L5=100 km, Sccs=5000 MV A, Sccx=5000 MVA,
Scer=5000 MVA, Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1
Compensacion 21= No
Pardmetro kO = zs0/zr0 = 10
Falta Doble | Faltam m 0...1(Tramo)
m=p Tramo T1 Tipo ag
Linea Sup Elemento AG
Rfm 0
Rgm --
Falta p p 0...1(Tramo)
Tramo T1 Tipo ag
Linea Inf. Elemento AG
Rfm 0
Rgm --
Salida 1 21 Todas las Unidades pu | alcanceSxpu e01
AB,BC,CA,AG,BG,CG alcanceSypu e02
alcanceXspu e03
alcanceYspu e04
Salida 2 21 Todas las Unidades pua | alcanceSxpua 01
AB,BC,CA,AG,BG,CG alcanceSypua 102
alcanceXspua 03
alcanceYspua 04
Salida 3 67N Sx n01
Sy n02
Xs n03
Ys n04
Salida 4 21 R-X Sx 701
Sy z02
Xs 703
Ys 704




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida e01

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
Iy +— +—

zs(0.1.2) p,ag zr(0.1.2)

81

— Y

T|:| zv(0.1.2)

312

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0

10
. \ \
\\
6
§
4
\\
2 —
i
g 0
% 2 Ref ||
_— Lim
4 —  AB |
_ BC
" — A |
_— AG
-8 - BG H
CG
-10 I I
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SE1(SY))
Unidad AB BC CA AG BG CG
Cobertura — - - -- >Tramo | -- --
SE1




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida €02

313

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>y — +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km, L2=100km, L3=100km,L4=100km,L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rim=0 , p: SEL(SY),ag,Rfp=0

10 \
8
6 \i\
4
\\\
2
&
g o
c% 2 Ref ]
_ Lim
_4 - AB H
BC
6 - CA |l
_— AG
-8 - BG ||
CG
-10 | |
0 0.1 0.2 0.3 0.4 0. 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura — -- -- - >Tramo | -- -
SE1




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida 03

314

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
> «— +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0

8
\
6 E—
\%%
. —
32
3 [ I E—
£o .
Ref
e Lim
-2 - AB —
BC
e CA
4 — - AG =
e BG
CG
_60 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0!8 Of9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura <« - - - 0.75 - -

Cobertura(AG)=(100+0.50%100)/200=0.75
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Programa: PG54ic
Caso Standard, Falta ag-ag: Salida e04

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>y — +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0

8
6 \\
x-—%\
4
22
> I
g,
Ref
e Lim
- ———  AB
BC
_— CA
4 - AG I
_— BG
CG
_60 0.1 OI2 0I3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SE1(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- -- 0.76 -- --

Cobertura(AG)=(100+100+0.27*100)/300=0.76




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida f01

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
> «— +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)

— Y

T|:| zv(0.1.2)

316

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0

2 T T
Cob
1.8 [ AB []
_ BC
1.6 _— CA H
_ AG
1.4 _ Be H
CG
1.2 _ z1 .
% 1
0.8
0.6 |
/
0.4
/
0.2
0 —//
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura — - - - >Tramo | -- -
SE1




Memoria de Calculo

Programa: PG54ic

Caso Standard, Falta ag-ag: Salida f02

Esquema:
l|:| 7zx(0.1.2)
. X
L4
S L1 l L2 L3 R
. —> < P — <
Iy +— +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y
T|:| zv(0.1.2)

317

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0

2 //
18
/ /
16 L | Cob
E— AB
1.4 / / BC
——— cCA
1.2 / AG
g ——  BG
S o1 cG
U_:? ’/ z1
0.8
0.6
0.4 ———
]
0.2 ——— e
-
L
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura — -- -- -- >Tramo | -- --
SE1




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida f03
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Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
> «— +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rim=0 , p: SEL(SY),ag,Rfp=0

2
Cob
1.8 _ AB I
— BC
1.6 _ CA M
E— AG
1.4 BG M
CG
1.2 z1 H
S
9 1
E —
0.8
S
0.6 —
\
0.4
0.2
00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura «— -- -- -- 0.75 -- --

Cobertura(AG)=(100+0.50*100)/200=0.75




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida f04

319

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
> «— +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0
T T

2
Cob
1.8 _ AB B
E— BC
1.6 _— CA o
_— AG
1.4 — BG H
CG
1.2 z1 -
9 I —
201 —
3 —
0.8 E—
—
0.6
0.4
0.2
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SE1(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- -- 0.76 -- --

Cobertura(AG)=(100+100+0.27*100)/300=0.76




Memoria de Calculo 320

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida n01

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>y — +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)

— Y

T|:| zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km, L2=100km, L3=100km, L4=100km, L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rim=0 , p: SEL(SY),ag,Rfp=0

+180°
_ AngDirSx
& 100¢ AngMaxPar 4
x
@ +30°
a °or .
g -60°
< 100} |
Z Z Z Z Z Z Z Z Z 135
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
400
S
<
S 300
2 I
2 200
=] I
° —
: 100 I B E—
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
15 i
: |
4 ]
51 E—
2 T
b= —
[=] I
0.5
0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))

Direccionalidad: m=0.1, ..., 1
Sensibilidad de Tension : decreciente (con m)
Sensibilidad de Corriente: decreciente (con m)
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Programa: PG54ic
Caso Standard, Falta ag-ag: Salida n02

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>y — +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)

— Y

T|:| zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km, L2=100km, L3=100km, L4=100km, L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rim=0 , p: SEL(SY),ag,Rfp=0

+180°
_— AngDirSy
& 100¢ ///// AngMaxPar 1
>
@ +30°
a °or .
g -60°
< 100 2
Z Z Z Z Z Z Z Z Z 135
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
400
S
<
S 300
2 T |
2 200
=] I
° —
: 100 I B E—
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
2
<
<
g15 ——
>
%2}
s I —
g I m—
£
05
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI1(SY))

Direccionalidad: m=0.1, ..., 1
Sensibilidad de Tension : decreciente (con m)
Sensibilidad de Corriente: decreciente (con m)



Memoria de Calculo

Programa: PG54ic

Caso Standard, Falta ag-ag: Salida n03

322

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>N — +—
zs(0.1.2) p,ag zr(0.1.2)

81

Y

T|:| zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km, L2=100km, L3=100km, L4=100km, L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rim=0 , p: SEL(SY),ag,Rfp=0

+180°
_— AngDirXs
& 1007 AngMaxPar
R +30°
g or 7
> -60°
< .100F g
Z Z Z Z Z Z Z Z Z 1%
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
20
S
<
B 15
x
3 LT
210 —
=] p—
o
£ s
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
2
< | _—
X
515 |
0 |
2 —
2 [ R
= 1
=}
o
£
05
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p

m(Tramo SE1(SX))

b

Direccionalidad: 1-m=0.1, ...

p(Tramo SEI(SY))

1

Sensibilidad de Tension : decreciente (con 1-m)
Sensibilidad de Corriente: decreciente (con 1-m)



Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida n04

323

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>y — +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km, L2=100km, L3=100km, L4=100km, L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rim=0 , p: SEL(SY),ag,Rfp=0

+180°
_— AngDirYs
> 100¢ / / / / / AngMaxPar
g +30°
a or .
g -60°
< 100} |
Z Z Z Z Z Z Z Z Z 1%
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
7
2 —
36 —
>
>
o5 S
=}
=] | ——
| —
£ , T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
1
3 T
2038 —
2 [ —
= I B
= 0.6
=}
[=]
£
0.4
0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))

Direccionalidad: 1-m=0.1, ..., 1
Sensibilidad de Tension : decreciente (con 1-m)
Sensibilidad de Corriente: decreciente (con 1-m)



Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z01

4—

zr(0.1.2)

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3
. —> < -«
----[J---{  ‘Ymag
>N — +—
zs(0.1.2) p,ag T ¢ Ls
— Y
T|:| zv(0.1.2)

324

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0 ,Extr: Sx
120
100
60 /
fO.Q
40 E1
= go.s
c 0.5
5 20 -
gf Mho
0 1: L
AB
220 E— BC L
CA
-40 — AG L
_— BG
-60 —_— CG I
-80
-100 -50 0 50 100
R(Ohm)
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- -- >Tramo | -- --
SE1




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z02

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>N — +—
zs(0.1.2) p,ag zr(0.1.2)

T

¢L5

— Y

T|:| zv(0.1.2)

325

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0 ,Extr: Sy

150
/»Y
100
fEZ
= 50 i
% g Mho
0 U:Z _ Lin I
AB
E— BC
_ AG
e BG
E— CG
-100 | | —
-150 -100 -50 0 50 100 150
R(Ohm)
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura - -- -- >Tramo | -- -
SE1




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z03

326

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>y — +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PGS54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km, L3=100km, L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SEL(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0 ,Extr: Xs

120
100
0.2 _— Lin
Q.5 AB
60 -
BC
Y o
40 1 -
— / E— AG
£ —— BG |
S 20 o
0
-20
| 400
-40 65
-60 = 0.9
-80 )’\‘\‘N\n
-100 -50 0 50 100
R(Ohm)
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura -- - - 0.75 -- --

Cobertura(AG)=(100+0.50%100)/200=0.75




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z04

327

Esquema:
l|:| 7x(0.1.2)
1 X
L4
S l L2 3 R
. —> < -« <
----[J---{  ‘Ymag O B S
>y — +—
zs(0.1.2) p,ag T ¢ Ls zr(0.1.2)
— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),ag,Rfp=0 ,Extr: Ys

Mho
150 01 _— Lin —
AB
G ——  BC
100 CA —
§ ——  AG
e BG
50 e CG |
£ sz
S
X
0 Y
-50 M
-100
4\%‘9
-150 -100 -50 0 50 100 150
R(Ohm)
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura -- - - 0.76 -- --

Cobertura(AG)=(100+100+(1-0.73)*100)/300=(100+100+0.27*100)/300=0.76
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Esquema:
l|:| 7x(0.1.2)
: X
L4
S i L2 L3
---- - m,ag -- -
—> N — +—
7s(0.1.2) p.cg T ¢ Ls zr(0.1.2)
: Y
T|:| zv(0.1.2)
Programa PG54ic
Entrada Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,
Standard L4=100 km, L5=100 km, Sccs=5000 MV A, Sccx=5000 MVA,
Scer=5000 MVA, Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1
Compensacion 21= No
Pardmetro kO = zs0/zr0 = 10
Falta Doble | Faltam m 0...1(Tramo)
m=p Tramo T1 Tipo ag
Linea Sup Elemento AG
Rfm 0
Rgm --
Falta p p 0...1(Tramo)
Tramo T1 Tipo cg
Linea Inf. Elemento CG
Rfm 0
Rgm --
Salida 1 21 Todas las Unidades pu | alcanceSxpu e01
AB,BC,CA,AG,BG,CG alcanceSypu e02
alcanceXspu e03
alcanceYspu e04
Salida 2 21 Todas las Unidades pua | alcanceSxpua 01
AB,BC,CA,AG,BG,CG alcanceSypua 102
alcanceXspua 03
alcanceYspua 04
Salida 3 67N Sx n01
Sy n02
Xs n03
Ys n04
Salida 4 21 R-X Sx 701
Sy z02
Xs 703
Ys 704




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida e01

Esquema:

—>

7s(0.1.2)

l|:| 7zx(0.1.2)

1 X

329

L4
S L1 l L2 L3 R
—> <— P <
m,ag - F----
Iy T — +—
p.cg T ¢ Ls zr(0.1.2)
— Y

TD zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0

10 T T
\ Cob
9 Ref [
\ _— Lim
8 _— AB B
_— BC
7 _— CA ]
_ AG
_ 6 —  BG I
3
2
1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SE1(SY))
Unidad AB BC CA AG BG CG
Cobertura — -- -- 0.32 >Tramo | -- --




Memoria de Calculo 330

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida e02

Esquema:
l|:| zx(0.1.2)
' X
L4
S l L2 3 R
— — +—
2(0.1.2) e Al s 71(0.1.2)

— Y

T|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0

10 T T
\ Cob
9 Ref []
e Lim
8 D AB M
_— BC
7 _— CA I
E— AG
S 6 BG M
S cG
g s
4 —
3
\
2
1
00_ 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI1(SY))
Unidad AB BC CA AG BG CG

Cobertura — - 0.20 Tramo -- -- >Tramo




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida e03

Esquema:

—

____|:|____

zs(0.1.2)

l|:| 7zx(0.1.2)

— X
Q l L4
LI L2 L3
—> < D —
m,ag
[V <+ —
p.Cg

T

s

— Y

T|:| zv(0.1.2)

4—

zr(0.1.2)

331

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0
5 T T

Cob
4.5 Ref
_— Lim
4 ] _ AB
Iy e — -~ BC
3.5 _— CA
_ AG
5 3 BG
§ CG
§ 2.5
——
[
1.5
——
/ //_/_//
1 =
0.5
00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI1(SY))
Unidad AB BC CA AG BG CG
Cobertura «— -- - - 0.86 - -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida e04

Esquema:

—

____:l____

zs(0.1.2)

l|:| zx(0.1.2)

— X
L4
S L1 l L2 L3 R
—> < D m—
m,ag
['p,cg T ¢ L:_
— Y

T|:| zv(0.1.2)

4+—

zr(0.1.2)

332

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0
5

| |
/ Cob
4.5 Ref
e Lim
4 ——— B
35— — (B;:
f T —— A
- 3 _ BG
§ cG
825
s I
15 ///f
: —
i / -
0.5
00 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI1(SY))
Unidad AB BC CA AG BG CG
Cobertura «— -- -- -- -- -- 0.90




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida {01

333

Esquema:
l|:| zx(0.1.2)
_ X
Q L4
L1 l % L2 L3 R
—> < P — <
-3 ymag B S
— «— +—
7s(0.1.2) ['p,cg T ¢ Ls zr(0.1.2)
— Y

TD zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SEL(SX),ag,Rim=0 , p: SE1(SY),cg,Rfp=0

2 T T
\ Cob
1.8 _— AB
= =
1.6 CA
\ — AG /
1.4 BG
cG
12 — 21 /
é 1 / /
0.8
0.6 /
0.4 /
0.2 — — e ——
e e e
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG

Cobertura — -- -- 0.32 >Tramo -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida {02

334

Esquema:
l|:| zx(0.1.2)
' X
L4
S l L2 3 R
— — +—
2(0.1.2) e Al s 71(0.1.2)

— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0

2 T T
Cob
1.8 _— AB
BC
1.6 _ CA
- AG
1.4 [ BG
CG
1.2 z1
g
0.8 /
0.6 |
/
0.4
/
0.2 |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura — -- 0.20 Tramo -- - >Tramo




Memoria de Calculo 335

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida {03

Esquema:
l|:| zx(0.1.2)
. D'
Q L4
L1 l L2 L3 R
| —> < D e— <
-3 ymag N S
—> <« «—
zs(0.1.2) ['p,cg T ¢ Ls zr(0.1.2)

— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0

2
Cob
1.8 _ AB
———  BC
1.6 _— CA
E— AG
1.4 —— = BG
T e |
1.2 z1
1
© e \
0.6 i —
. \\~
\
0.4
0.2
% 01 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG

Cobertura «— - - - 0.86 - -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida {04

336

Esquema:
l|:| zx(0.1.2)
— X
L4
S l L2 3 R
. —> < - <
4—
25(0.1.2) “ g Al s 71(0.1.2)
— Y

T|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SEL(SX),ag,Rim=0 , p: SE1(SY),cg,Rfp=0

2 T T
/ Cob
1.8 _ AB
E— BC
1.6 _ CA
7 E—
1.4 | s P=
/ cG
1.2 z1
F
0.8
0.6
0.4
0.2
% 01 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura «— -- -- -- -- -- 0.90




Memoria de Calculo 337

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida n01

Esquema:

l|:| zx(0.1.2)

. D¢

q L4
L1 l L2 L3 R
, —> < P R <
----_1---1 [Vm,ag - F----
— " — +—
7s(0.1.2) by p,cg T ¢ Ls zr(0.1.2)

— Y

TD zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rfm=0 , p: SE1(SY),cg,Rfp=0

+180°
_— AngDirSx ]
& 100 F AngMaxPar L1
x
& +30°
a or T
g 600
< 100} .
n n -15Q0°
£ £ £ £ £ £ £ 180
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
200
S
3 150
2 I
£ 100
p=} .
50
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
15
<
<
g 10
x
i) [
k=] 5 ——
g \__
o
1S
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))

Direccionalidad: No
Sensibilidad de Tension : decreciente (con m)
Sensibilidad de Corriente: decreciente (con m)



Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida n02

Esquema:
l|:| zx(0.1.2)
_ X
Q L4
L1 l L2 L3 R
—> < P — <
-3 “mag B S
— «— +—
7s(0.1.2) l'p,cg T ¢ Ls zr(0.1.2)
— Y

TD zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rfm=0 , p: SE1(SY),cg,Rfp=0

+180°
_— AngDirSy 1
& 100¢ AngMaxPar LA
2 o +30°
£
g -60°
-100} .
= ./ ./ Z ./ = = Z ./ A0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
200
|~
S 150
"
> I
2 100 E— —
o D
o D
IS D
50
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=
15 P
<
2
510
> \
k%]
S5 =
S I e R
o
g
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p

m(Tramo SE1(SX)) ; p(Tramo SEI(SY))

Direccionalidad: 0<(p=m)<l1
Sensibilidad de Tension : decreciente (con p=m)
Sensibilidad de Corriente: decreciente (con p=m)

338



Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida n03

Esquema:
l|:| zx(0.1.2)
. D'
Q L4
L1 i L2 L3 R
| —> < D e— <
-3 ymag N S
—> <« «—
zs(0.1.2) ['p,cg T ¢ Ls zr(0.1.2)

— Y

T|:| zv(0.1.2)

339

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rim=0 , p: SE1(SY),cg,Rip=0

_— AngDirXs ]
> 100 F AngMaxPar L7
2
a or 7
2
< .100

L~ [z [z [ [z L~ L~ [ [z
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
m=p
12
s
%’ 10 L
g s — |
s ——
3 6
: ——
4
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
m=p
2
<
<
515
7] |
x
° . T |
=} | — |
3 [ —
S I
0.5
0 0.1 0.2 0.3 0.4 0. 0.6 0.7 0.8 0.9
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))

Direccionalidad: 1-m=0...1
Sensibilidad de Tension : decreciente (con 1-m)

Sensibilidad de Corriente: decreciente (con 1-m) ; critica al final

+180°



Memoria de Calculo 340

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida n04

Esquema:
l|:| zx(0.1.2)
1 X
q L4
LI l L2 3 R
. —> < <« <
----[J---{ “Ymag - -
- — +—
25(0.1.2) “ g Al s 71(0.1.2)

— Y

T|:| zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:SE1(SX),ag, Rfm=0 , p: SE1(SY),cg,Rfp=0

0
AngDirYs 7 +180
& 100 AngMaxPar L
n
P +30°
a or T
g -60°
< -100f g
= ./ ./ Z ./ = = Z ./ 150
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
5
) —
54 |
o
g ////
23
>
2
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
1
<
Zos — —
2 0.6 T
Lo ———
= L —]
E 0.4
£
0.2
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))

Direccionalidad: 1-p=1-m=0...1
Sensibilidad de Tension : decreciente (con 1-m)
Sensibilidad de Corriente: Critica: decreciente (con 1-m)



Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida z01

341

Esquema:
l|:| zx(0.1.2)
1 X
L4
S L1 l % L2 L3 R
| —> < - <
Iy +— T«
zs(0.1.2) p,Cg zr(0.1.2)

T

1

b s

— Y

zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cq,Rfp=0 ,Extr: Sx

120
100
80 FK
60 — Mho
—_ / _— Lin
1S
2 [ g(fi e
CA
20 1 -7 AG
3?5 — BG
H 02
0 Fa1 E— CG
0.1 \Q\Q‘l\.‘
-20 W’\Fﬁ-—pg
*ZF\J.J
A
-40
-80 -60 -40 -20 0 20 40 60 80
R(Ohm)
m(Tramo SE1(SX)) p(Tramo SEI1(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- 0.32 >Tramo | -- --
SE1




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida z02

342

Esquema:
l|:| zx(0.1.2)
i X
L4
S l L2 3 R
| —> < - <
Iy — <«
zs(0.1.2) p,Ccg zr(0.1.2)

T

s

— Y

T|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cq,Rfp=0 ,Extr: Sy

Mho
_— Lin
150 AB
_ BC
Y CA
|-
100 BG
E2 _ CG
€
o
X 50 / &
[E1 Vé/
0.8
9 105
3 03%/
0 i e a0 < - R §1I A
0.5
50 0.9
-100 -50 0 50 100
R(Ohm)
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura -- 0.20 Tramo -- -- >Tramo
SE1 SE1




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida z03

343

Esquema:
l|:| zx(0.1.2)
1 X
L4
S L1 l % L2 L3 R
| —> < - <
Iy +— T«
zs(0.1.2) p,Cg zr(0.1.2)

T

TD zv(0.1.2)

— Y

b s

PG54ic,m=p,21nc,220kV, kE=1.00,L1=100km, L2=100km, L3=100km, L4=100km, L5=100km, Sccs=5000 ,Sccx=5000 , Scer=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SEL(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0 ,Extr: Xs

120 I I
Mho
_ Lin
100 AB
\ E— BC
80 [ 5 cA
0 Q.2 e AG
I -
60 T i3 [ CcG
£ 53;0-8
é 40 :/—OEQl
20
0
-20
-40
80 60  -40  -20 0 20 40 60 80
R(Ohm)
m(Tramo SE1(SX)) ; p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- -- 0.86 -- --




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T1, Falta ag-cg: Salida z04

344

Esquema:
l|:| zx(0.1.2)
1 X
L4
S L1 l % L2 L3 R
B <+— <+—
Iy +— -
zs(0.1.2) p,Cg zr(0.1.2)

TD zv(0.1.2)

— Y

Vs

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: SE1(SX),ag,Rfm=0 , p: SE1(SY),cg,Rfp=0 ,Extr: Ys

/

150 Mho
——— n
s AB
fOEZO 1 E— BC
100 : CA
0. E— AG
;;E’-E‘ —  BG
E 0.9 cG
o
X 50
E2
0
50
-100 50 0 50 100
R(Ohm)
m(Tramo SE1(SX)) p(Tramo SEI(SY))
Unidad AB BC CA AG BG CG

Cobertura

-- 0.90




Memoria de Calculo

345

Esquema:
|:| zx(0.1.2)
—— X
N TJ—[M R
LI L3
— s mag L2
o N S & I SRR
25(0.12) ' T v l D 21(0.1.2)
p.ag L5
— Y
|:| zv(0.1.2)
Programa PG54ic
Entrada Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,
Standard L4=100 km, L5=100 km, Sccs=5000 MVA, Sccx=5000 MVA,
Scer=5000 MVA, Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1
Compensacion 21=No
Pardmetro kO = zs0/zr0 = 10
Falta Doble | Faltam m 0...1(Tramo)
m=p Tramo T2 Tipo ag
Linea Sup Elemento AG
Rfm 0
Rgm --
Faltap p 0...1(Tramo)
Tramo T2 Tipo ag
Linea Inf. Elemento AG
Rfm 0
Rgm --
Salida 1 21 Todas las Unidades pu | alcanceXrpu e01
AB,BC,CA,AG,BG,CG alcanceRxpu €02
alcanceSypu e03
alcanceYspu e04
Salida 2 21 Todas las Unidades pua | alcanceXrpua 01
AB,BC,CA,AG,BG,CG alcanceRxpua 02
alcanceSypua 03
alcanceYspua {04
Salida 3 67N Xr n01
Rx n02
Sy n03
Ys n04
Salida 4 21 R-X Xr z01
Rx 702
Sy z03
Ys 704




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida e01

Esquema:

____|:|____

zs(0.1.2)

|:| zx(0.1.2)

— X
LI b L L3 R
— m,ag «—
Iy
— by «— «—
p.ag L5 T l

I

Y

zv(0.1.2)

- F----
zr(0.1.2)

346

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rfp=0

5
4.5
Ak |
Cob §§
3.5 Ref
_ Lim
3 ———  AB
2 e BC
§ 25 — CA
§ — AG
s, — BG
G [t—— |
\
1.5 \\
J HE——
0.5
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura — -- -- -- >0.67 - -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida €02

Esquema:

zs(0.1.2)

|:| zx(0.1.2)

1 X
L4 R
—’ maag 4_
o - F----
I:lg Ls T l zr(0.1.2)
: Y
|:| zv(0.1.2)

347

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rfp=0

5
4.5
4 — —
——
35 Cob
Ref
. 3 Lim
S_ _ AB
225 BC
é - cA |
® 2 AG
1 |—— e®s
15 cG
P —
1 |
0.5
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura « -- -- -- 0.66 - -




Memoria de Calculo 348

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida 03

Esquema: .
|:| zx(0.1.2)
. X
S L4 R
—’ maag 4_
e N E o -}
25(0.1.2) > ;g < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km,L2=100km, L3=100km,L4=100km,L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rfp=0

5
as— I ——
4 Cob —
Ref
85— ———  Llim
———  AB
5 31 —— BC
> —— cA
§ 25— AG
g || ]—— o
2 G [
\\
15 T
NI I
05
% 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura — -- - - >0.67 - -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida e04

Esquema:

zs(0.1.2)

|:| zx(0.1.2)

— X
LI b L3
- mag 12
Iy
— by «— «—
p.ag L5 T l

I

Y

zv(0.1.2)

zr(0.1.2)

349

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km,L2=100km, L3=100km,L4=100km,L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rfp=0

5
4.5
p— —
4 e
Cob
35— Ref
e Lim
I — AB
2 ———  BC
Zasp | —— oA
§ _ AG /
® , | —— BG
ce ]
1.5 P —
1
0.5
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura <« - -- - >0.67 - -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida f01

350

Esquema: .
|:| zx(0.1.2)
. X
S L4 R
—’ maag 4_
g B S ‘v -
25(0.1.2) > o< T l ¢ zr(0.1.2)
p.ag L5
: Y
|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km,L2=100km, L3=100km,L4=100km,L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rfp=0

5 T T
Cob
45 —  AB []
-~ BC
4 _ CA |
_— AG
35 ———  BG M
cG
3 P —
’ 2 —— ///
=
L5l //
1
05 -—————— 1
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura — - - - >0.67 -- --




Memoria de Calculo 351

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida f02

Esquema: .
|:| zx(0.1.2)
. X
S L4 R
—’ maag 4_
e N E o -}
25(0.1.2) > ;g < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km,L2=100km, L3=100km,L4=100km,L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rfp=0

° | |
45 Cob |
e AB
4 ———  BC ||
— A
35 E— AG ||
' —— BG
cG
3 —
© E— z1
P e S —
o a—
i 2 \\
\\
15 ~—
1
0.5 . ]
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura <« - - - 0.66 - -




Memoria de Calculo 352

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida f03

Esquema: .
|:| zx(0.1.2)
. X
S L4 R
—’ maag 4_
e N E o -}
25(0.1.2) > ;g < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rfm=0 , p: EIE2(SY),ag,Rfp=0

5 T T
Cob
45 _ AB ]
E— BC
4 —  CA [
E— AG
35 _ BG -
ce
3 z1 —
S5 I
& /;—/-’% |
2
—
_/%/
1.5
1
05 e "
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura — - -- - >0.67 - -




Memoria de Calculo

Programa: PG54ic

Caso Standard, Falta ag-ag: Salida f04

Esquema: .
|:| zx(0.1.2)
. X
L4 R
—’ maag 4_
e N E o -}
25(0.1.2) > ;g < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km,L2=100km, L3=100km,L4=100km,L5=100km, Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rfp=0

5 I I
Cob
45 s H
——— BC
4 - CA [
————  AG
35 ———  BG []
cG
3 e z1 ]
o I
W —— S -
K I
’ 2 \\\
\
15 \\
1
0.5 — —— ]
% 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura <« -- - - >0.67 - -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida n01

Esquema: .
|:| zx(0.1.2)
. X
S L4 R
—> maag 4_
g B S ‘v
25(0.1.2) ~ T l
p.ag L5

Y

|:| zv(0.1.2)

354

zr(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,1=100km, L 2=100km, L3=100km, L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rfm=0 , p: EIE2(SY),ag,Rfp=0

0
_ AngDirXr 1 +180
> 100 F AngMaxPar LA
X +30°
s i
2 -60°
< 1100 .
= ./ Z Z Z = = Z Z A0
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
20
2
515 i
x —
3
210 I —
5
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
15
Q.
o
X 1 —
2 I e
0.5
0 01 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))

Direccionalidad;: m=0...1

Sensibilidad de Tension : decreciente (con m)
Sensibilidad de Corriente: decreciente (con m)



Memoria de Calculo 355
Programa: PG54ic
Caso Standard, Falta ag-ag: Salida n02
Esquema:
|
|:| zx(0.1.2)
. X
S L4
L1 L3 R
—> m,ag L2 P —
— by «— «—
zs(0.1.2) zr(0.1.2)
p.ag L5
:
|:| zv(0.1.2)
1
1
PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rim=0 , p: E1IE2(SY),ag,Rip=0
: Ly +180°
_— AngDirRx
~ 100k ///// ATODIRK f
é +30°
5 Oor T
2 -60°
< -100} g
= = v ./ v = = ./ v 1300
-180°
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
20
s
<
815 —
>
210 |
>
$ N e
5
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
2
<
<
515 ——
I3
s —
_g —
= [
0.5
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p

m(Tramo E1-E2(XR))

b

Direccionalidad: 1-m=0...1
Sensibilidad de Tension : decreciente (con 1-m)
Sensibilidad de Corriente: decreciente (con 1-m)

p(Tramo E1-E2(SY))



Memoria de Calculo 356

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida n03

Esquema: .
|:| zx(0.1.2)
. X
S L4 R
—> maag 4_
e N E o -}
25(0.1.2) > :ég < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km, L3=100km, L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rim=0 , p: E1E2(SY),ag,Rfp=0

: +180°
AngDirSy
© 100 F AngMaxPar
<{_>)‘ +30°
5 or T
> -60°
< 100F g
vl vl Z Z Z Z Z Z Z 1B%
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
100 P
s \\
g 8
2 \\
o
2 60
3
E I e
£ 40 —

o
o
[
o
N}
o
w
o
SN
o
o
o
o
o
~
o
®
o
©
=

15 mep
g
2: 1 \\
g 1
®os I M
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))

Direccionalidad: m=0...1
Sensibilidad de Tension : decreciente (con m)
Sensibilidad de Corriente: decreciente (con m)



Memoria de Calculo

Programa: PG54ic

Caso Standard, Falta ag-ag: Salida n04

Esquema: .
|:| zx(0.1.2)
. X
S L4 R
—> maag 4_
g B S ‘v
25(0.1.2) ~ T l
p.ag L5

|:| zv(0.1.2)

Y

zr(0.1.2)

357

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km, L3=100km, L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rim=0 , p: E1E2(SY),ag,Rfp=0

AngDirYs ]
> 100 F AngMaxPar LA
N
g or
2
< -100f g

i [ [ d [ i i d [
0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
20
S
=
81 —
>
>
210 |
2 —
g I I E—
5
0 0.1 0.2 03 0.4 05 0.6 0.7 0.8 0.9 1
m=p
2
<
2
215 ——
"
:, ]
§ -———~—-—_P_~___~_
E
05
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))

Direccionalidad: 1-m=0...1
Sensibilidad de Tension : decreciente (con 1-m)
Sensibilidad de Corriente: decreciente (con 1-m)

+180°

+30°

-60°

-150°
-180°



Memoria de Calculo 358

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z01

Esquema: .
|:| zx(0.1.2)
. X
S T ‘ L4 R
—> maag 4_
g B S ‘v -
25(0.1.2) > o< T l ¢ zr(0.1.2)
p.ag L5
: Y
|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km, L 2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1E2(SY),ag,Rip=0 ,Extr: Xr

150
]»R
100
0.9
z o
_— Lin
2 50 ,11’ AB —
6 E— BC
X CA
0 _— AG —
———  BG
——  cG
-50 i
o5 |
.1
-100 \\
-150 -100 -50 0 50 100 rlE;S
R(Ohm)
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura - -- - >0.67 - -




Memoria de Calculo 359

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z02

Esquema: .
|:| zx(0.1.2)
. X
S T ‘ L4 R
—> maag 4_
e N E o -}
25(0.1.2) > :ég < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV, KE=1.00,L1=100km, L 2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1IE2(SY),aq,Rfp=0 ,Extr: Rx

150

]»X
100

T
Eé Mho
' _ Lin

X(Ohm)

g
.w

Ndo

@ >

O @

T

CA
0 AG -
e BG
e CG
v
-50
*\Q 9
-100 \\\KO
-150 -100 -50 0 50 100 ZI..SO
R(Ohm)
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))

Unidad AB BC CA AG BG CG

Cobertura -- -- -- 0.66 -- -




Memoria de Calculo 360

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z03

Esquema: .
|:| zx(0.1.2)
. X
S T ‘ L4 R
—> maag 4_
e N E o -}
25(0.1.2) > :ég < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV, KE=1.00,L1=100km, L 2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1IE2(SY),aq,Rfp=0 ,Extr: Sy

150

]»Y
100

50

Mho
Lin
AB

X(Ohm)
o
T

CA

-50 - AG —

-150 -100 50 0 50 100 150
R(Ohm)

m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))

Unidad AB BC CA AG BG CG

Cobertura - -- - >0.67 - -




Memoria de Calculo 361

Programa: PG54ic
Caso Standard, Falta ag-ag: Salida z04

Esquema: .
|:| zx(0.1.2)
. X
S T ‘ L4 R
—> maag 4_
e N E o -}
25(0.1.2) > :ég < s T l ¢ zr(0.1.2)

T Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,KE=1.00,L1=100km, L 2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rim=0 , p: E1IE2(SY),ag,Rfp=0 ,Extr: Ys

150
s Mho
f —
100 AB
0.T
1 E— BC
ﬁ CA
£ : —
g ——  cG
0 v
o
50 M
] "\.Qk
100 i
g
-150 -100 -50 0 50 100 150
R(Ohm)
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura - -- - >0.67 - —




Memoria de Calculo

362

Esquema:
|:| zx(0.1.2)
—— X
N TJ—[M R
LI L3
— s mag L2
o N S & I SRR
25(0.12) ' T v o l D 21(0.1.2)
p.cg L5
— Y
|:| zv(0.1.2)
Programa PG54ic
Entrada Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,
Standard L4=100 km, L5=100 km, Sccs=5000 MVA, Sccx=5000 MVA,
Scer=5000 MVA, Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1
Compensacion 21=No
Pardmetro kO = zs0/zr0 = 10
Falta Doble | Faltam m 0...1(Tramo)
m=p Tramo T2 Tipo ag
Linea Sup Elemento AG
Rfm 0
Rgm --
Faltap p 0...1(Tramo)
Tramo T2 Tipo cg
Linea Inf. Elemento CG
Rfm 0
Rgm --
Salida 1 21 Todas las Unidades pu | alcanceXrpu e01
AB,BC,CA,AG,BG,CG alcanceRxpu €02
alcanceSypu e03
alcanceYspu e04
Salida 2 21 Todas las Unidades pua | alcanceXrpua 01
AB,BC,CA,AG,BG,CG alcanceRxpua 02
alcanceSypua 03
alcanceYspua {04
Salida 3 67N Xr n01
Rx n02
Sy n03
Ys n04
Salida 4 21 R-X Xr z01
Rx 702
Sy z03
Ys 704




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida e01

Esquema:

____|:|____

7s(0.1.2)

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rim=0 , p: E1IE2(SY),cq,Rfp=0

|:| 7x(0.1.2)

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

1 X
L4 R
—> maag 4_
o - F----
;'Cg Ls T l zr(0.1.2)
— Y

363

5
Cob
4.5 Ref
e Lim
4 - AB
— BC
3.5 _— CA
I AG | |
3 ———  BG I E—
= CG
3
Q 25
2
\\‘
15 —
1
05
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura — -- -- -- >Tramo | -- --




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida e02

364

Esquema:
|:| zx(0.1.2)
i X
L4
L1 3
—> m,ag L2 4—
zs(0.1.2) ~ T l
pcg LS

— Y

|:| zv(0.1.2)

zr(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rim=0 , p: E1IE2(SY),cq,Rfp=0

5
Cob
4.5 Ref
_ Lim
4 _ AB
_ BC
3.5 _— CA
_ AG I
s — | ——  BG
§ CG
o [ E—
825
2
|-
1.5 I —
1
0.5
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura « - - - >Tramo | -- -




Memoria de Calculo 365

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida e03

Esquema:
|:| zx(0.1.2)
i X
S L4 R
LI L3
—> m,ag L2 4+—
g B S b -
zs(0.1.2) ~ T l zr(0.1.2)
p,cg L5
— Y

|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rim=0 , p: E1IE2(SY),cq,Rfp=0

5
| |
4.5 Cob
Ref
4 Lim
e AB
35 — BC
] —— ca
3 AG f———
g | | ——— BG
S — |
g25 cG
2
\\‘
15 —
1
05
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura — -- -- -- -- -- >Tramo




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida e04

Esquema:

____|:|____

zs(0.1.2)

|:| 7zx(0.1.2)

o X

|:| zv(0.1.2)

L1 L4 L3 R
— m,ag L2 «—
Iy
— h «— «—
p,cg LS T l
— Y

366

zr(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rim=0 , p: E1IE2(SY),cq,Rfp=0

5 T T T
Cob
4.5 Ref
_ Lim
4 _— AB
_— BC
3.5 _— CA
_ AG
_ 8 ———  BG
?'.’ cG |-t —
825
2
|
1.5 I —
1
0.5
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura «— | -- -- -- -- -- >Tramo




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida {01

367

Esquema:
|:| zx(0.1.2)
: X
L4 R
L T L2 L3
—> maag 4_
e N & N SO
7s(0.1.2) zr(0.1.2)

y «—
p,cg L5 T l

— Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rfm=0 , p: E1IE2(SY),cg,Rfp=0
2

/
1.8 /
,/ Cob | _—
1.6 _— AB
/ D BC
1.4 _ CA
/ _/ e AG
1.2 _ BG
g // cG
>% 1 —_— z1
3 | —]
058
0.6
0.4 ——— ]
0.2 —
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura — -- -- -- >Tramo - -




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida {02

Esquema:

____|:|____

7s(0.1.2)

|:| 7x(0.1.2)

368

1 X
T L4 R
L1 L3
—> m,ag L2 4—
o -}
” :’Cg N T l ) 2r(0.1.2)

— Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000

Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rim=0 , p: E

1E2(SY),cg,Rip=0

2
Cob
18 i . A; ||
\ E—— BC
1.6 — N caA  —
E— AG
1.4 i \ BG |[—
\_ CG
1.2 \ _ z1 <
0.8
0.6
0.4 I B —
0.2 I
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura «— -- -- -- >Tramo | -- --




Memoria de Calculo 369

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida {03

Esquema:
|:| zx(0.1.2)
i X
S uu R
L1 L3
— m,ag L2
g B S b -
zs(0.1.2) ~ T l zr(0.1.2)
p,cg L5
— Y

|:| zv(0.1.2)

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rfm=0 , p: E1IE2(SY),cg,Rfp=0
2

[ T
1.8 Cob
e AB
16 i - s [
e CA
] —— AG
1.4 [ e
12 — | ce
© ’ / _ z1
§ 1 /
3
0.8
0.6
0.4
0.2
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura — -- -- -- -- -- >Tramo




Memoria de Calculo 370

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida {04

— Y

|:| zv(0.1.2)

Esquema:
|:| zx(0.1.2)
i X
S M L4 R
LI L3
—> m,ag L2 4+—
g B S b -
zs(0.1.2) ~ T l zr(0.1.2)
p,cg L5

PG54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rfm=0 , p: E1IE2(SY),cg,Rfp=0

2
Cob
1.8 e AB
~__ ———  BC
16 e CA
' ~~—_ ———  AG
1.4 BG
| cG
1.2 M i
2 ]
—
0.8
0.6
0.4
0.2
0O 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG

Cobertura — -- -- -- -- -- >Tramo




Memoria de Calculo

Programa: PG54ic

Caso Standard, Tramo T2, Falta ag-cg: Salida n01

|:| 7zx(0.1.2)

o X

L4
L3

Iy

Esquema:
S
LI
—>
zs(0.1.2)

h «— «—
p,cg L5 T l

— Y

|:| zv(0.1.2)

zr(0.1.2)

371

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rfm=0 , p: E1E2(SY),cg,Rfp=0

_— AngDirXr ]
> 100 F AngMaxPar L7
X
a or 7
jo2}

c
< 100} -
i [ [ d [ i i d [
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
10
S
3 T
g 8
3 I
o
= 6
p=}
8 I s
4
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=
2 p
g \\
s |
X 15 —
o
= I S
3 B—
IS D
1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p

m(Tramo E1-E2(XR))

p(Tramo E1-E2(SY))

Direccionalidad: m=0...1 (cerca del limite)
Sensibilidad de Tension : decreciente (con m)
Sensibilidad de Corriente: decreciente (con m)

+180°



Memoria de Calculo 372

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida n02

Esquema:
|:| zx(0.1.2)
. X
S T L4 R
L1 L3
_> m,ag L2 4_
e N E o -}
2s(0.1.2) > o< T l ¢ zr(0.1.2)
p,cg L5

— Y

|:| zv(0.1.2)

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rfm=0 , p: E1E2(SY),cg,Rfp=0

0
_ AngDirRx 7 +180
—~ 100F AngMaxPar
< ]
& +30°
a or .
g -60°
< -100}- .
= ./ Z Z Z = = Z Z 150
0 0.1 0.2 03 0.4 0.5 0.6 0.7 0.8 0.9 1
10 e
i
= /
>
26 — |
3
g R R———
4
0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1
m=p
2
Q.
15 — |
: —
o [ A
g |
I D B
1
0 0.1 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9 1
m=p
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))

Direccionalidad: 1-m=0...1
Sensibilidad de Tension : decreciente (con 1-m)
Sensibilidad de Corriente: decreciente (con 1-m)



Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida n03

Esquema:
|:| zx(0.1.2)
. X
S L4 R
L1 L3
_> m,ag L2 4_
e N E o -}
2s(0.1.2) > o< T l ¢ zr(0.1.2)
p,cg L5

Y

|:| zv(0.1.2)

373

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rfm=0 , p: E1E2(SY),cg,Rfp=0

e AngDirSy 1
& 100 F AngMaxPar LT
%)
a or 7
j=2}
=
< 100} g
I Y I - I I I - I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
70
S
= 60
2 T
2 50
o e
2 40 — I—
2 —
30
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
1.8
<
< 1.6
g
Z14 E—
o
212 I —
o —
£ )
1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p

m(Tramo E1-E2(XR))

b

Direccionalidad: p=m=0...1
Sensibilidad de Tension : decreciente (con p=m)
Sensibilidad de Corriente: decreciente (con p=m)

p(Tramo E1-E2(SY))

+180°



Memoria de Calculo

Programa: PG54ic

Caso Standard, Tramo T2, Falta ag-cg: Salida n04

|:| 7zx(0.1.2)

o X

L4

m,a g 2 L3

b —

Iy

Esquema:
S
LI
—>
zs(0.1.2)

h «— «—
p,cg L5 T l

— Y

|:| zv(0.1.2)

zr(0.1.2)

374

PG54ic,m=p,67N,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km,L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m:E1E2(XR),ag, Rfm=0 , p: E1E2(SY),cg,Rfp=0

e AngDirYs 1
& 100 F AngMaxPar LT
0
>
a or .
j=2}
=
< -100}| —
i [ [ d [ i i d [
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p
10
< ]
° 8
o
= | —]
2 P
S 6 —
§ T
E 4
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=
2 p
o
2 — |
>15
E T |
g IR B
1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
m=p

m(Tramo E1-E2(XR))

p(Tramo E1-E2(SY))

Direccionalidad: 1-p=1-m=0...1
Sensibilidad de Tension : decreciente (con 1-p=1-m)
Sensibilidad de Corriente: decreciente (con 1-p=1-m)

+180°



Memoria de Calculo 375

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida z01

Esquema:
|:| zx(0.1.2)
i X
S uu R
L1 L3
— m,ag L2
g B S b -
zs(0.1.2) ~ T l zr(0.1.2)
p,cg L5
— Y

|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1E2(XR),ag,Rfm=0 , p: E1IE2(SY),cg,Rfp=0 ,Extr: Xr

150
/»R
100
E2
E ) 0.8 Mho
S F0. _ Lin
4 50 :EJ El” AB
: - BC
CA
— AG
0 —  BG
— G
0.1
50 ﬁs <41
-100 50 0 50 100
R(Ohm)
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura - - - >Tramo | -- --
XE2




Memoria de Calculo

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida z02

Esquema:

____|:|____

7s(0.1.2)

|:| 7x(0.1.2)

: X
LI T H - L3 R
— ﬁ m,ag «—
— N «— «—
p,cg L5 T l

Y

|:| zv(0.1.2)

376

zr(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rfm=0 , p: EIE2(SY),cqg,Rfp=0 ,Extr: Rx

150
/»X
100
E1l
E 0.2 Mho
S % “1 oo —  Ln
AB
52  me
CA
E— AG
0 R . BG
_— CG
j/?i.g
-50 A
P a9
-100 50 0 50 100
R(Ohm)
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- -- >Tramo | -- --
RE1




Memoria de Calculo 377

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida z03

Esquema:
|:| zx(0.1.2)
i X
S uu R
L1 L3
— m,ag L2
g B S b -
zs(0.1.2) ~ T l zr(0.1.2)
p,cg L5
— Y

|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rfm=0 , p: EIE2(SY),cqg,Rfp=0 ,Extr: Sy

150

/»Y
100 s
E2 /
0.8 1

£
o
= %0 of ho
.1 _— Lin
AB
E— BC
0 S CA
_— AG
0.1 _— BG
_— CG
-50 |
-100 -50 0 50 100
R(Ohm)
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- -- -- -- >Tramo
SE2




Memoria de Calculo 378

Programa: PG54ic
Caso Standard, Tramo T2, Falta ag-cg: Salida z04

Esquema:
|:| zx(0.1.2)
i X
S uu R
L1 L3
— m,ag L2
g B S b -
zs(0.1.2) ~ T l zr(0.1.2)
p,cg L5
— Y

|:| zv(0.1.2)

PGb54ic,m=p,21nc,220kV,kE=1.00,L1=100km,L2=100km,L3=100km,L4=100km, L5=100km,Sccs=5000 ,Sccx=5000 ,Sccr=5000
Sccy=5000 ,Kx0=1.00 ,Kr0=1.00 ,Ky0=1.00 ,k0=10.00 ,m: E1IE2(XR),ag,Rfm=0 , p: EIE2(SY),cq,Rfp=0 ,Extr: Ys

150

/'S
100 0.5
B P

2 0.2 KKG 9
S
< 50 oo who
9 _— Lin
AB
_— BC
0 CA
[rHes S
E— CG
-50
-100 -50 0 50 - 100
R(Ohm)
m(Tramo E1-E2(XR)) ; p(Tramo E1-E2(SY))
Unidad AB BC CA AG BG CG
Cobertura -- -- -- -- -- >Tramo
YEI




