
Memoria de Cálculo 311

Esquema: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Programa PG54ic 

Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,  
L4=100 km, L5=100 km, Sccs=5000 MVA, Sccx=5000 MVA, 
Sccr=5000 MVA,  Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1 

Entrada 
Standard 

Compensacion 21= No 
Parámetro k0 = zs0/zr0 = 10  

m  0 . . . 1 (Tramo) 
Tipo ag 
Elemento AG 
Rfm 0 

Falta m 
Tramo T1 
Linea Sup 

Rgm -- 
p  0 . . . 1 (Tramo) 
Tipo ag 
Elemento AG 
Rfm 0 

Falta Doble 
m=p 

Falta p 
Tramo T1 
Linea Inf. 

Rgm -- 
alcanceSxpu e01       
alcanceSypu e02       
alcanceXspu e03       

Salida 1 21  Todas las Unidades pu 
AB,BC,CA,AG,BG,CG 

alcanceYspu e04       
alcanceSxpua f01       
alcanceSypua f02       
alcanceXspua f03       

Salida 2 21  Todas las Unidades pua 
AB,BC,CA,AG,BG,CG 

alcanceYspua f04       
Sx n01     
Sy n02     
Xs n03     

Salida 3 67N 

Ys n04     
Sx z01     
Sy z02     
Xs z03     

Salida 4 21  R-X 

Ys z04     
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m,ag 

zs(0,1,2) zr(0,1,2) 

zx(0,1,2)

zy(0,1,2)
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Memoria de Cálculo 312

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida e01 
 
Esquema:  
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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           
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Lim
AB 
BC 

CA 
AG 
BG 
CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >Tramo 

   SE1 
-- -- 
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Memoria de Cálculo 313

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida e02 
 
Esquema:  
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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           

m=p

al
ca

nc
eS

yp
u

Ref
Lim
AB 
BC 
CA 
AG 
BG 
CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >Tramo 

   SE1 
-- -- 

 
 
 
 

p,ag 
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zs(0,1,2) zr(0,1,2) 

zx(0,1,2)
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Memoria de Cálculo 314

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida e03 
 
Esquema:  
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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           

m=p

al
ca

nc
eX

sp
u

Ref
Lim
AB 
BC 
CA 
AG 
BG 
CG 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   ← -- -- -- 0.75 -- -- 
 
Cobertura(AG)=(100+0.50*100)/200=0.75 
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Memoria de Cálculo 315

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

m=p

al
ca

nc
eY

sp
u

Ref
Lim
AB 
BC 
CA 
AG 
BG 
CG 

 
 
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 
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Memoria de Cálculo 316

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

m=p

al
cS

xp
ua

Cob
AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >Tramo 

   SE1 
-- -- 
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Memoria de Cálculo 317

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

m=p

al
cS

yp
ua

Cob
AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >Tramo 

   SE1 
-- -- 
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Memoria de Cálculo 318

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

m=p

al
cX

sp
ua

Cob
AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   ← -- -- -- 0.75 -- -- 
 
Cobertura(AG)=(100+0.50*100)/200=0.75 
 
 
 
 
 

p,ag 

m,ag 

zs(0,1,2) zr(0,1,2) 

zx(0,1,2)

zy(0,1,2)

L1 L2 L3 

L4 

L5 

S

Y

X

R



Memoria de Cálculo 319

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

m=p

al
cY

sp
ua

Cob
AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
 
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 
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Memoria de Cálculo 320

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n01 
 
Esquema:  
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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),ag,Rfp=0          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad:  m = 0.1, ... , 1 
Sensibilidad  de Tensión  : decreciente (con m) 
Sensibilidad  de Corriente: decreciente (con m)  
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Memoria de Cálculo 321

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n02 
 
Esquema:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

-100

0

100

m=p

A
ng

D
irS

y(
º)

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),ag,Rfp=0          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad:  m = 0.1, ... , 1 
Sensibilidad  de Tensión  : decreciente (con m) 
Sensibilidad  de Corriente: decreciente (con m)  
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Memoria de Cálculo 322

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n03 
 
Esquema:  
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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),ag,Rfp=0          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad:  1-m = 0.1, ... , 1 
Sensibilidad  de Tensión  : decreciente (con 1-m) 
Sensibilidad  de Corriente: decreciente (con 1-m)  
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Memoria de Cálculo 323

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n04 
 
Esquema:  
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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),ag,Rfp=0          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad:  1-m = 0.1, ... , 1 
Sensibilidad  de Tensión  : decreciente (con 1-m) 
Sensibilidad  de Corriente: decreciente (con 1-m)  
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Memoria de Cálculo 324

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida z01 
 
Esquema:  
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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: Sx
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   -- -- -- >Tramo 

   SE1 
-- -- 
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Memoria de Cálculo 325

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida z02 
 
Esquema:  
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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
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   -- -- -- >Tramo 

   SE1 
-- -- 
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Memoria de Cálculo 326

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida z03 
 
Esquema:  
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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: Xs
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura    -- -- -- 0.75 -- -- 
 
Cobertura(AG)=(100+0.50*100)/200=0.75 
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Memoria de Cálculo 327

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

-150 -100 -50 0 50 100 150

-100

-50

0

50

100

150

R(Ohm)

X(
O

hm
)

Y

S

E1

E2

0.2

0.8

0.1

0.5

0.9

0.9

0.9

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
Lin
AB 
BC 
CA 
AG 
BG 
CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(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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Memoria de Cálculo 328

Esquema: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Programa PG54ic 

Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,  
L4=100 km, L5=100 km, Sccs=5000 MVA, Sccx=5000 MVA, 
Sccr=5000 MVA,  Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1 

Entrada 
Standard 

Compensacion 21= No 
Parámetro k0 = zs0/zr0 = 10  

m  0 . . . 1 (Tramo) 
Tipo ag 
Elemento AG 
Rfm 0 

Falta m 
Tramo T1 
Linea Sup 

Rgm -- 
p  0 . . . 1 (Tramo) 
Tipo cg 
Elemento CG 
Rfm 0 

Falta Doble 
m=p 

Falta p 
Tramo T1 
Linea Inf. 

Rgm -- 
alcanceSxpu e01       
alcanceSypu e02       
alcanceXspu e03       

Salida 1 21  Todas las Unidades pu 
AB,BC,CA,AG,BG,CG 

alcanceYspu e04       
alcanceSxpua f01       
alcanceSypua f02       
alcanceXspua f03       

Salida 2 21  Todas las Unidades pua 
AB,BC,CA,AG,BG,CG 

alcanceYspua f04       
Sx n01     
Sy n02     
Xs n03     

Salida 3 67N 

Ys n04     
Sx z01     
Sy z02     
Xs z03     

Salida 4 21  R-X 

Ys z04     
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Memoria de Cálculo 329

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

m=p
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AB 

BC 
CA 
AG 
BG 

CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- -- 0.32 >Tramo -- -- 
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Memoria de Cálculo 330

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

m=p

al
ca

nc
eS

yp
u

Cob

Ref
Lim
AB 

BC 
CA 
AG 
BG 

CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- 0.20 Tramo -- -- >Tramo 
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Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida e03 
 
Esquema: 
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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           

m=p

al
ca

nc
eX

sp
u

Cob

Ref
Lim
AB 

BC 
CA 
AG 
BG 

CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura ← -- -- -- 0.86 -- -- 
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Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida e04 
 
Esquema: 
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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           

m=p
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ca
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eY
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u

Cob

Ref
Lim
AB 

BC 
CA 
AG 
BG 

CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura ← -- -- -- -- -- 0.90 
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Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida f01 
 
Esquema: 
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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           

m=p

al
cS
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AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- -- 0.32 >Tramo -- -- 
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Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida f02 
 
Esquema: 
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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           

m=p

al
cS

yp
ua

Cob
AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- 0.20 Tramo -- -- >Tramo 
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Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida f03 
 
Esquema: 
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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           

m=p

al
cX

sp
ua

Cob
AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura ← -- -- -- 0.86 -- -- 
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Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida f04 
 
Esquema: 
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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           

m=p

al
cY

sp
ua

Cob
AB 
BC 
CA 
AG 
BG 
CG 
z1 

 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura ← -- -- -- -- -- 0.90 
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Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida n01 
 
Esquema: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

-100

0

100

m=p

A
ng

D
irS

x(
º)

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          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad: No 
Sensibilidad  de Tensión  : decreciente (con m)  
Sensibilidad  de Corriente: decreciente (con m)    
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Memoria de Cálculo 338

Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida n02 
 
Esquema: 
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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          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad: 0<(p=m)<1 
Sensibilidad  de Tensión  : decreciente (con p=m)  
Sensibilidad  de Corriente: decreciente (con p=m)    
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Memoria de Cálculo 339

Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida n03 
 
Esquema: 
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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          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad: 1-m=0...1 
Sensibilidad  de Tensión  : decreciente (con 1-m)  
Sensibilidad  de Corriente: decreciente (con 1-m) ; crítica al final    
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Memoria de Cálculo 340

Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida n04 
 
Esquema: 
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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          
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Direccionalidad: 1-p=1-m=0...1 
Sensibilidad  de Tensión  : decreciente (con 1-m)  
Sensibilidad  de Corriente: Crítica: decreciente (con 1-m)    
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Memoria de Cálculo 341

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

Mho
Lin
AB 
BC 
CA 
AG 
BG 
CG 

 
 
m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- -- 0.32 >Tramo 

   SE1 
-- -- 
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Memoria de Cálculo 342

Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida z02 
 
Esquema: 
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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  ,Extr: Sy
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- 0.20 Tramo 

 SE1 
-- -- >Tramo 

   SE1 
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Memoria de Cálculo 343

Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida z03 
 
Esquema: 
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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  ,Extr: Xs
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- -- -- 0.86 -- -- 
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Memoria de Cálculo 344

Programa: PG54ic 
Caso Standard, Tramo T1, Falta ag-cg: Salida z04 
 
Esquema: 
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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  ,Extr: Ys
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m(Tramo SE1(SX))        ;           p(Tramo SE1(SY)) 
 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- -- -- -- -- 0.90 
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Memoria de Cálculo 345

Esquema:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Programa PG54ic 

Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,  
L4=100 km, L5=100 km, Sccs=5000 MVA, Sccx=5000 MVA, 
Sccr=5000 MVA,  Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1 

Entrada 
Standard 

Compensacion 21= No 
Parámetro k0 = zs0/zr0 = 10 

m  0 . . . 1 (Tramo) 
Tipo ag 
Elemento AG 
Rfm 0 

Falta m 
Tramo T2 
Linea Sup 

Rgm -- 
p  0 . . . 1 (Tramo) 
Tipo ag 
Elemento AG 
Rfm 0 

Falta Doble 
m=p 

Falta p 
Tramo T2 
Linea Inf. 

Rgm -- 
alcanceXrpu e01       
alcanceRxpu e02       
alcanceSypu e03       

Salida 1 21  Todas las Unidades pu 
AB,BC,CA,AG,BG,CG 

alcanceYspu e04       
alcanceXrpua f01       
alcanceRxpua f02       
alcanceSypua f03       

Salida 2 21  Todas las Unidades pua 
AB,BC,CA,AG,BG,CG 

alcanceYspua f04       
Xr n01 
Rx n02 
Sy n03 

Salida 3 67N 

Ys n04 
Xr z01 
Rx z02 
Sy z03 

Salida 4 21 R-X 

Ys z04 
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Memoria de Cálculo 346

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida e01 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         
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AB 
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >0.67 -- -- 
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Memoria de Cálculo 347

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida e02 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         

m=p
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ca
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eR
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u
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AB 

BC 
CA 
AG 
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CG 

 
 
m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   ← -- -- -- 0.66 -- -- 
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Memoria de Cálculo 348

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida e03 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         

m=p
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eS
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u
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AB 

BC 
CA 
AG 
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CG 

 
 
m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >0.67 -- -- 
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Memoria de Cálculo 349

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida e04 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         

m=p
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ca
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eY
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u

Cob

Ref
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AB 

BC 
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   ← -- -- -- >0.67 -- -- 
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Memoria de Cálculo 350

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida f01 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >0.67 -- -- 
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Memoria de Cálculo 351

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida f02 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         
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z1 

 
 
m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   ← -- -- -- 0.66 -- -- 
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Memoria de Cálculo 352

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida f03 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         

m=p
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cS
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ua

Cob
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BC 
CA 
AG 
BG 
CG 
z1 

 
 
m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  → -- -- -- >0.67 -- -- 
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Memoria de Cálculo 353

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida f04 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0         

m=p
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cY
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ua
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AG 
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CG 
z1 

 
 
m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   ← -- -- -- >0.67 -- -- 
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Memoria de Cálculo 354

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n01 
 
Esquema:  
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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),ag,Rfp=0        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 

Direccionalidad:  m=0...1 
Sensibilidad  de Tensión  : decreciente (con m)  
Sensibilidad  de Corriente: decreciente (con m)    
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Memoria de Cálculo 355

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n02 
 
Esquema:  
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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),ag,Rfp=0        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 

Direccionalidad:  1-m=0...1 
Sensibilidad  de Tensión  : decreciente (con 1-m)  
Sensibilidad  de Corriente: decreciente (con 1-m)    
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Memoria de Cálculo 356

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n03 
 
Esquema:  
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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),ag,Rfp=0        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 

Direccionalidad: m=0...1 
Sensibilidad  de Tensión  : decreciente (con m)  
Sensibilidad  de Corriente: decreciente (con m)    
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Memoria de Cálculo 357

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida n04 
 
Esquema:  
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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),ag,Rfp=0        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 

Direccionalidad:  1-m=0...1 
Sensibilidad  de Tensión  : decreciente (con 1-m)  
Sensibilidad  de Corriente: decreciente (con 1-m)    
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Memoria de Cálculo 358

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida z01 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0  ,Extr: Xr
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   -- -- -- >0.67 -- -- 
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Memoria de Cálculo 359

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida z02 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0  ,Extr: Rx
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura    -- -- -- 0.66 -- -- 
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Memoria de Cálculo 360

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida z03 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0  ,Extr: Sy
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   -- -- -- >0.67 -- -- 
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Memoria de Cálculo 361

Programa: PG54ic 
Caso Standard, Falta ag-ag: Salida z04 
 
Esquema:  
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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: E1E2(SY),ag,Rfp=0  ,Extr: Ys
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura    -- -- -- >0.67 -- -- 
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Memoria de Cálculo 362

Esquema:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Programa PG54ic 

Un=220 kV, kE=1, L1=100 km, L2=100 km, L3=100 km,  
L4=100 km, L5=100 km, Sccs=5000 MVA, Sccx=5000 MVA, 
Sccr=5000 MVA,  Sccy=5000 MVA, Kx0=1, Kr0=1, Ky0=1 

Entrada 
Standard 

Compensacion 21= No 
Parámetro k0 = zs0/zr0 = 10 

m  0 . . . 1 (Tramo) 
Tipo ag 
Elemento AG 
Rfm 0 

Falta m 
Tramo T2 
Linea Sup 

Rgm -- 
p  0 . . . 1 (Tramo) 
Tipo cg 
Elemento CG 
Rfm 0 

Falta Doble 
m=p 

Falta p 
Tramo T2 
Linea Inf. 

Rgm -- 
alcanceXrpu e01       
alcanceRxpu e02       
alcanceSypu e03       

Salida 1 21  Todas las Unidades pu 
AB,BC,CA,AG,BG,CG 

alcanceYspu e04       
alcanceXrpua f01       
alcanceRxpua f02       
alcanceSypua f03       

Salida 2 21  Todas las Unidades pua 
AB,BC,CA,AG,BG,CG 

alcanceYspua f04       
Xr n01 
Rx n02 
Sy n03 

Salida 3 67N 

Ys n04 
Xr z01 
Rx z02 
Sy z03 

Salida 4 21 R-X 

Ys z04 
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Memoria de Cálculo 363

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida e01 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0         
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- -- -- >Tramo -- -- 
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Memoria de Cálculo 364

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida e02 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0         

m=p
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AB 
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CA 
AG 
BG 
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura ← -- -- -- >Tramo -- -- 
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Memoria de Cálculo 365

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida e03 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0         

m=p
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- -- -- -- -- >Tramo 
 
 
 
 
 
 

m,ag 

zs(0,1,2) zr(0,1,2) 

zx(0,1,2)

zy(0,1,2)

L1 
L2 L3 

L4 

L5 

S

Y

X

R

p,cg



Memoria de Cálculo 366

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida e04 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0         

m=p
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura   ← -- -- -- -- -- >Tramo 
 
 
 
 
 
 

m,ag 

zs(0,1,2) zr(0,1,2) 

zx(0,1,2)

zy(0,1,2)

L1 
L2 L3 

L4 

L5 

S

Y

X

R

p,cg



Memoria de Cálculo 367

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida f01 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0         
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- -- -- >Tramo -- -- 
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Memoria de Cálculo 368

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida f02 
 
Esquema:   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

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: E1E2(SY),cg,Rfp=0         
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura ← -- -- -- >Tramo -- -- 
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Memoria de Cálculo 369

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida f03 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0         
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- -- -- -- -- >Tramo 
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Memoria de Cálculo 370

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida f04 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0         
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura → -- -- -- -- -- >Tramo 
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Memoria de Cálculo 371

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida n01 
 
Esquema:   
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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        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Direccionalidad: m=0...1 (cerca del límite) 
Sensibilidad  de Tensión  : decreciente (con m)  
Sensibilidad  de Corriente: decreciente (con m)    
 
 
 
 
 

m,ag 

zs(0,1,2) zr(0,1,2) 

zx(0,1,2)

zy(0,1,2)

L1 
L2 L3 

L4 

L5 

S

Y

X

R

p,cg



Memoria de Cálculo 372

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

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

-100

0

100

m=p

A
ng

D
irR

x(
º)

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        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Direccionalidad: 1-m=0...1 
Sensibilidad  de Tensión  : decreciente (con 1-m)  
Sensibilidad  de Corriente: decreciente (con 1-m)    
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Memoria de Cálculo 373

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida n03 
 
Esquema:   
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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        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Direccionalidad: p=m=0...1 
Sensibilidad  de Tensión  : decreciente (con p=m)  
Sensibilidad  de Corriente: decreciente (con p=m)    
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Memoria de Cálculo 374

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida n04 
 
Esquema:   
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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        
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Direccionalidad: 1-p=1-m=0...1 
Sensibilidad  de Tensión  : decreciente (con 1-p=1-m)  
Sensibilidad  de Corriente: decreciente (con 1-p=1-m)    
 
 
 
 
 

m,ag 

zs(0,1,2) zr(0,1,2) 

zx(0,1,2)

zy(0,1,2)

L1 
L2 L3 

L4 

L5 

S

Y

X

R

p,cg



Memoria de Cálculo 375

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

-100 -50 0 50 100

-50

0

50

100

150

R(Ohm)

X(
O

hm
)

X

R

E1

E2

0.2

0.8

0.1

0.5

0.9

0.1

0.5

0.9

0.1
0.5
0.9

0.1

0.1

0.5

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: E1E2(SY),cg,Rfp=0  ,Extr: Xr
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- -- -- >Tramo 
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Memoria de Cálculo 376

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida z02 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0  ,Extr: Rx
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- -- -- >Tramo 
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Memoria de Cálculo 377

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida z03 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0  ,Extr: Sy
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- -- -- -- -- >Tramo 

   SE2 
 
 
 
 

m,ag 

zs(0,1,2) zr(0,1,2) 

zx(0,1,2)

zy(0,1,2)

L1 
L2 L3 

L4 

L5 

S

Y

X

R

p,cg



Memoria de Cálculo 378

Programa: PG54ic 
Caso Standard, Tramo T2, Falta ag-cg: Salida z04 
 
Esquema:   
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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: E1E2(SY),cg,Rfp=0  ,Extr: Ys
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m(Tramo E1-E2(XR))        ;           p(Tramo E1-E2(SY)) 
 
Unidad AB BC CA AG BG CG 
Cobertura  -- -- -- -- -- >Tramo 
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