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INCORPORACIÓN RECURSO SOLAR 
EN DIFERENTES ESCALAS AL SIN 

ANEXO 1.1 
Evento de Pérdida de Generación de 

350 MW de Porce III 
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Orden de las gráficas 

Gráfica Variable de Control Descripción 

A11_Potencia Pg P [MW] Potencia activa generada por principales máquinas del SIN 

A12_Potencia Qg Q [MVAr] Potencia reactiva generada por principales máquinas del SIN 

A13_Tensiones SIN V [p.u.] Tensiones de subestaciones del SIN 

A14_Ángulos SIN σ Ángulos de subestaciones del SIN 

A15_Potencia Pl P [MW] Potencia activa a través de líneas de transmisión 

A16_Potencia Ql Q [MVAr] Potencia reactiva a través de líneas de transmisión 

A17_Frecuencia SIN Hz Frecuencia del Sistema 

 

Estructuración de las simulaciones 

 

 

1: Red Sin Proyecto (RSP) – Despacho Hidráulico (DH) – Falla en Porce III 
2: Red Con Proyecto (RCP) – Despacho Hidráulico (DH) – Falla en Porce III 
3: Red Con Proyecto (RCP) – Despacho Hidráulico (DH) – Falla en Sistema PV 

4: Red Sin Proyecto (RSP) – Despacho Térmico (DT) – Falla en Porce III 
5: Red Con Proyecto (RCP) – Despacho Térmico (DT) – Falla en Porce III 
6: Red Con Proyecto (RCP) – Despacho Térmico (DT) – Falla en Sistema PV 
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20,00015,98011,9607,93983,9199-0,1000 [s]

320,00

270,00

220,00

170,00

120,00

70,00

[MW]

San Carlos 1: Active Power

Tebsa Gas 3: Active Power

Urra 1: Activ e Power

Guajira 2: Activ e Power

Sogamoso 1: Activ e Power

Guav io 1: Activ e Power

Betania 1: Activ e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

320,00

270,00

220,00

170,00

120,00

70,00

[MW]

San Carlos 1: Active Power

Tebsa Gas 3: Active Power

Urra 1: Activ e Power

Guajira 2: Activ e Power

Sogamoso 1: Activ e Power

Guav io 1: Activ e Power

Betania 1: Activ e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

320,00

270,00

220,00

170,00

120,00

70,00

[MW]

San Carlos 1: Active Power

Tebsa Gas 3: Active Power

Urra 1: Activ e Power

Guajira 2: Activ e Power

Sogamoso 1: Activ e Power

Guav io 1: Activ e Power

Betania 1: Activ e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

195,00

170,00

145,00

120,00

95,00

70,00

[MW]

San Carlos 1: Active Power

Tebsa Gas 3: Active Power

Centro Gas 1: Activ e Power

Flores 4: Activ e Power

Guajira 2: Activ e Power

Sierra Gas 1: Activ e Power

Tasajero: Activ e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

220,00

190,00

160,00

130,00

100,00

70,00

[MW]

San Carlos 1: Active Power

Tebsa Gas 3: Active Power

Centro Gas 1: Activ e Power

Flores 4: Activ e Power

Guajira 2: Activ e Power

Sierra Gas 1: Activ e Power

Tasajero: Activ e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

195,00

170,00

145,00

120,00

95,00

70,00

[MW]

San Carlos 1: Active Power

Tebsa Gas 3: Active Power

Centro Gas 1: Activ e Power

Flores 4: Activ e Power

Guajira 2: Activ e Power

Sierra Gas 1: Activ e Power

Tasajero: Activ e Power
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20,00015,98011,9607,93983,9199-0,1000 [s]

90,00

60,00

30,00

0,00

-30,00

-60,00

[Mvar]

San Carlos 1: Reactiv e Power

Tebsa Gas 3: Reactiv e Power

Urra 1: Reactiv e Power

Guajira 2: Reactiv e Power

Sogamoso 1: Reactiv e Power

Guav io 1: Reactive Power

Betania 1: Reactiv e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

90,00

60,00

30,00

0,00

-30,00

-60,00

[Mvar]

San Carlos 1: Reactiv e Power

Tebsa Gas 3: Reactiv e Power

Urra 1: Reactiv e Power

Guajira 2: Reactiv e Power

Sogamoso 1: Reactiv e Power

Guav io 1: Reactive Power

Betania 1: Reactiv e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

90,00

60,00

30,00

0,00

-30,00

-60,00

[Mvar]

San Carlos 1: Reactiv e Power

Tebsa Gas 3: Reactiv e Power

Urra 1: Reactiv e Power

Guajira 2: Reactiv e Power

Sogamoso 1: Reactiv e Power

Guav io 1: Reactive Power

Betania 1: Reactiv e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

80,00

60,00

40,00

20,00

0,00

-20,00

[Mvar]

San Carlos 1: Reactiv e Power

Tebsa Gas 3: Reactiv e Power

Centro Gas 1: Reactive Power

Flores 4: Reactive Power

Guajira 2: Reactiv e Power

Sierra Gas 1: Reactiv e Power

Tasajero: Reactiv e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

80,00

60,00

40,00

20,00

0,00

-20,00

[Mvar]

San Carlos 1: Reactiv e Power

Tebsa Gas 3: Reactiv e Power

Centro Gas 1: Reactive Power

Flores 4: Reactive Power

Guajira 2: Reactiv e Power

Sierra Gas 1: Reactiv e Power

Tasajero: Reactiv e Power

20,00015,98011,9607,93983,9199-0,1000 [s]

80,00

60,00

40,00

20,00

0,00

-20,00

[Mvar]

San Carlos 1: Reactiv e Power

Tebsa Gas 3: Reactiv e Power

Centro Gas 1: Reactive Power

Flores 4: Reactive Power

Guajira 2: Reactiv e Power

Sierra Gas 1: Reactiv e Power

Tasajero: Reactiv e Power

INCORPORACIÓN DE RECURSO SOLAR EN EL SIN A12_Potencia Qg
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20,00015,98011,9607,93983,9199-0,1000 [s]

1,09

1,07

1,05

1,03

1,01

0,99

[p.u.]

San Carlos 220kV: Voltage, Magnitude

Porce III 500kV: Voltage, Magnitude

Valledupar 220kV: Voltage, Magnitude

Tebsa 220kV: Voltage, Magnitude

Sogamoso 220kV: Voltage, Magnitude

Guav io 220kV: Voltage, Magnitude

Betania 220kV: Voltage, Magnitude

20,00015,98011,9607,93983,9199-0,1000 [s]

1,10

1,08

1,06

1,04

1,02

1,00

[p.u.]

San Carlos 220kV: Voltage, Magnitude

Porce III 500kV: Voltage, Magnitude

Valledupar 220kV: Voltage, Magnitude

Tebsa 220kV: Voltage, Magnitude

Sogamoso 220kV: Voltage, Magnitude

Guav io 220kV: Voltage, Magnitude

Betania 220kV: Voltage, Magnitude

20,00015,98011,9607,93983,9199-0,1000 [s]

1,09

1,07

1,05

1,03

1,01

0,99

[p.u.]

San Carlos 220kV: Voltage, Magnitude

Porce III 500kV: Voltage, Magnitude

Valledupar 220kV: Voltage, Magnitude

Tebsa 220kV: Voltage, Magnitude

Sogamoso 220kV: Voltage, Magnitude

Guav io 220kV: Voltage, Magnitude

Betania 220kV: Voltage, Magnitude

20,00015,98011,9607,93983,9199-0,1000 [s]

1,09

1,07

1,05

1,03

1,01

0,99

[p.u.]

San Carlos 220kV: Voltage, Magnitude

Porce III 500kV: Voltage, Magnitude

Valledupar 220kV: Voltage, Magnitude

Tebsa 220kV: Voltage, Magnitude

Sogamoso 220kV: Voltage, Magnitude

Guav io 220kV: Voltage, Magnitude

Betania 220kV: Voltage, Magnitude

20,00015,98011,9607,93983,9199-0,1000 [s]

1,105

1,080

1,055

1,030

1,005

0,980

[p.u.]

San Carlos 220kV: Voltage, Magnitude

Porce III 500kV: Voltage, Magnitude

Valledupar 220kV: Voltage, Magnitude

Tebsa 220kV: Voltage, Magnitude

Sogamoso 220kV: Voltage, Magnitude

Guav io 220kV: Voltage, Magnitude

Betania 220kV: Voltage, Magnitude

20,00015,98011,9607,93983,9199-0,1000 [s]

1,09

1,07

1,05

1,03

1,01

0,99

[p.u.]

San Carlos 220kV: Voltage, Magnitude

Porce III 500kV: Voltage, Magnitude

Valledupar 220kV: Voltage, Magnitude

Tebsa 220kV: Voltage, Magnitude

Sogamoso 220kV: Voltage, Magnitude

Guav io 220kV: Voltage, Magnitude

Betania 220kV: Voltage, Magnitude

INCORPORACIÓN DE RECURSO SOLAR EN EL SIN A13_Tensiones SIN
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20,00015,98011,9607,93983,9199-0,1000 [s]

37,00

32,00

27,00

22,00

17,00

12,00

[deg]

San Carlos 220kV: Voltage, Angle

Porce III 500kV: Voltage, Angle

Valledupar 220kV: Voltage, Angle

Tebsa 220kV: Voltage, Angle

Sogamoso 220kV: Voltage, Angle

Guav io 220kV: Voltage, Angle

Betania 220kV: Voltage, Angle

20,00015,98011,9607,93983,9199-0,1000 [s]

37,50

35,00

32,50

30,00

27,50

25,00

[deg]

San Carlos 220kV: Voltage, Angle

Porce III 500kV: Voltage, Angle

Valledupar 220kV: Voltage, Angle

Tebsa 220kV: Voltage, Angle

Sogamoso 220kV: Voltage, Angle

Guav io 220kV: Voltage, Angle

Betania 220kV: Voltage, Angle

20,00015,98011,9607,93983,9199-0,1000 [s]

36,00

32,00

28,00

24,00

20,00

16,00

[deg]

San Carlos 220kV: Voltage, Angle

Porce III 500kV: Voltage, Angle

Valledupar 220kV: Voltage, Angle

Tebsa 220kV: Voltage, Angle

Sogamoso 220kV: Voltage, Angle

Guav io 220kV: Voltage, Angle

Betania 220kV: Voltage, Angle

20,00015,98011,9607,93983,9199-0,1000 [s]

39,00

34,00

29,00

24,00

19,00

14,00

[deg]

San Carlos 220kV: Voltage, Angle

Porce III 500kV: Voltage, Angle

Valledupar 220kV: Voltage, Angle

Tebsa 220kV: Voltage, Angle

Sogamoso 220kV: Voltage, Angle

Guav io 220kV: Voltage, Angle

Betania 220kV: Voltage, Angle

20,00015,98011,9607,93983,9199-0,1000 [s]

60,00

50,00

40,00

30,00

20,00

10,00

[deg]

San Carlos 220kV: Voltage, Angle

Porce III 500kV: Voltage, Angle

Valledupar 220kV: Voltage, Angle

Tebsa 220kV: Voltage, Angle

Sogamoso 220kV: Voltage, Angle

Guav io 220kV: Voltage, Angle

Betania 220kV: Voltage, Angle

20,00015,98011,9607,93983,9199-0,1000 [s]

60,00

50,00

40,00

30,00

20,00

10,00

[deg]

San Carlos 220kV: Voltage, Angle

Porce III 500kV: Voltage, Angle

Valledupar 220kV: Voltage, Angle

Tebsa 220kV: Voltage, Angle

Sogamoso 220kV: Voltage, Angle

Guav io 220kV: Voltage, Angle

Betania 220kV: Voltage, Angle

INCORPORACIÓN DE RECURSO SOLAR EN EL SIN A14_Angulos SIN
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20,00015,98011,9607,93983,9199-0,1000 [s]

400,00

300,00

200,00

100,00

0,00

-100,00

[MW]

El Copey -La Loma_500kV_1: Active Power/Terminal i

Chinu-Cerromatoso_500kV_1: Activ e Power/Terminal j

Sabanalarga-Chinú_500kV_1: Active Power/Terminal j

Bolivar-El Copey _500kV_1: Activ e Power/Terminal j

El Copey -Chinú_500kV_1: Activ e Power/Terminal j

El Copey -Valledupar_220kV_1: Activ e Power/Terminal i

Valledupar-Cuestecitas_220kV_1: Activ e Power/Terminal j

20,00015,98011,9607,93983,9199-0,1000 [s]

150,00

100,00

50,00

0,00

-50,00

-100,00

[MW]

El Copey -La Loma_500kV_1: Active Power/Terminal i

Chinu-Cerromatoso_500kV_1: Activ e Power/Terminal j

Sabanalarga-Chinú_500kV_1: Active Power/Terminal j

Bolivar-El Copey _500kV_1: Activ e Power/Terminal j

El Copey -Chinú_500kV_1: Activ e Power/Terminal j

El Copey -Valledupar_220kV_1: Activ e Power/Terminal i

Valledupar-Cuestecitas_220kV_1: Activ e Power/Terminal j

20,00015,98011,9607,93983,9199-0,1000 [s]

400,00

300,00

200,00

100,00

0,00

-100,00

[MW]

El Copey -La Loma_500kV_1: Active Power/Terminal i

Chinu-Cerromatoso_500kV_1: Activ e Power/Terminal j

Sabanalarga-Chinú_500kV_1: Active Power/Terminal j

Bolivar-El Copey _500kV_1: Activ e Power/Terminal j

El Copey -Chinú_500kV_1: Activ e Power/Terminal j

El Copey -Valledupar_220kV_1: Activ e Power/Terminal i

Valledupar-Cuestecitas_220kV_1: Activ e Power/Terminal j

20,00015,98011,9607,93983,9199-0,1000 [s]

200,00

150,00

100,00

50,00

0,00

-50,00

[MW]

El Copey -La Loma_500kV_1: Active Power/Terminal i

Chinu-Cerromatoso_500kV_1: Activ e Power/Terminal j

Sabanalarga-Chinú_500kV_1: Active Power/Terminal j

Bolivar-El Copey _500kV_1: Activ e Power/Terminal j

El Copey -Chinú_500kV_1: Activ e Power/Terminal j

El Copey -Valledupar_220kV_1: Activ e Power/Terminal i

Valledupar-Cuestecitas_220kV_1: Activ e Power/Terminal i

20,00015,98011,9607,93983,9199-0,1000 [s]

300,00

200,00

100,00

0,00

-100,00

-200,00

[MW]

El Copey -La Loma_500kV_1: Active Power/Terminal i

Chinu-Cerromatoso_500kV_1: Activ e Power/Terminal j

Sabanalarga-Chinú_500kV_1: Active Power/Terminal j

Bolivar-El Copey _500kV_1: Activ e Power/Terminal j

El Copey -Chinú_500kV_1: Activ e Power/Terminal j

El Copey -Valledupar_220kV_1: Activ e Power/Terminal i

Valledupar-Cuestecitas_220kV_1: Activ e Power/Terminal i

20,00015,98011,9607,93983,9199-0,1000 [s]

300,00

200,00

100,00

0,00

-100,00

-200,00

[MW]

El Copey -La Loma_500kV_1: Active Power/Terminal i

Chinu-Cerromatoso_500kV_1: Activ e Power/Terminal j

Sabanalarga-Chinú_500kV_1: Active Power/Terminal j

Bolivar-El Copey _500kV_1: Activ e Power/Terminal j

El Copey -Chinú_500kV_1: Activ e Power/Terminal j

El Copey -Valledupar_220kV_1: Activ e Power/Terminal i

Valledupar-Cuestecitas_220kV_1: Activ e Power/Terminal i

INCORPORACIÓN DE RECURSO SOLAR EN EL SIN A15_Potencia Pl
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20,00015,98011,9607,93983,9199-0,1000 [s]

50,00

0,00

-50,00

-100,00

-150,00

-200,00

[Mvar]

El Copey -La Loma_500kV_1: Reactiv e Power/Terminal i

Chinu-Cerromatoso_500kV_1: Reactiv e Power/Terminal i

Sabanalarga-Chinú_500kV_1: Reactiv e Power/Terminal i

Bolivar-El Copey _500kV_1: Reactive Power/Terminal i

El Copey -Chinú_500kV_1: Reactive Power/Terminal i

El Copey -Valledupar_220kV_1: Reactiv e Power/Terminal i

alledupar-Cuestecitas_220kV_1: Reactiv e Power/Terminal i

20,00015,98011,9607,93983,9199-0,1000 [s]

50,00

0,00

-50,00

-100,00

-150,00

-200,00

[Mvar]

El Copey -La Loma_500kV_1: Reactiv e Power/Terminal i

Chinu-Cerromatoso_500kV_1: Reactiv e Power/Terminal i

Sabanalarga-Chinú_500kV_1: Reactiv e Power/Terminal i

Bolivar-El Copey _500kV_1: Reactive Power/Terminal i

El Copey -Chinú_500kV_1: Reactive Power/Terminal i

El Copey -Valledupar_220kV_1: Reactiv e Power/Terminal i

alledupar-Cuestecitas_220kV_1: Reactiv e Power/Terminal i

20,00015,98011,9607,93983,9199-0,1000 [s]

50,00

0,00

-50,00

-100,00

-150,00

-200,00

[Mvar]

El Copey -La Loma_500kV_1: Reactiv e Power/Terminal i

Chinu-Cerromatoso_500kV_1: Reactiv e Power/Terminal i

Sabanalarga-Chinú_500kV_1: Reactiv e Power/Terminal i

Bolivar-El Copey _500kV_1: Reactive Power/Terminal i

El Copey -Chinú_500kV_1: Reactive Power/Terminal i

El Copey -Valledupar_220kV_1: Reactiv e Power/Terminal i

alledupar-Cuestecitas_220kV_1: Reactiv e Power/Terminal i

20,00015,98011,9607,93983,9199-0,1000 [s]

50,00

0,00

-50,00

-100,00

-150,00

-200,00

[Mvar]

El Copey -La Loma_500kV_1: Reactiv e Power/Terminal i

Chinu-Cerromatoso_500kV_1: Reactiv e Power/Terminal i

Sabanalarga-Chinú_500kV_1: Reactiv e Power/Terminal i

Bolivar-El Copey _500kV_1: Reactive Power/Terminal i

El Copey -Chinú_500kV_1: Reactive Power/Terminal i

El Copey -Valledupar_220kV_1: Reactiv e Power/Terminal i

alledupar-Cuestecitas_220kV_1: Reactiv e Power/Terminal i

20,00015,98011,9607,93983,9199-0,1000 [s]

300,00

200,00

100,00

0,00

-100,00

-200,00

[Mvar]

El Copey -La Loma_500kV_1: Reactiv e Power/Terminal i

Chinu-Cerromatoso_500kV_1: Reactiv e Power/Terminal i

Sabanalarga-Chinú_500kV_1: Reactiv e Power/Terminal i

Bolivar-El Copey _500kV_1: Reactive Power/Terminal i

El Copey -Chinú_500kV_1: Reactive Power/Terminal i

El Copey -Valledupar_220kV_1: Reactiv e Power/Terminal i

alledupar-Cuestecitas_220kV_1: Reactiv e Power/Terminal i

20,00015,98011,9607,93983,9199-0,1000 [s]

100,00

0,00

-100,00

-200,00

-300,00

-400,00

[Mvar]

El Copey -La Loma_500kV_1: Reactiv e Power/Terminal i

Chinu-Cerromatoso_500kV_1: Reactiv e Power/Terminal i

Sabanalarga-Chinú_500kV_1: Reactiv e Power/Terminal i

Bolivar-El Copey _500kV_1: Reactive Power/Terminal i

El Copey -Chinú_500kV_1: Reactive Power/Terminal i

El Copey -Valledupar_220kV_1: Reactiv e Power/Terminal i

alledupar-Cuestecitas_220kV_1: Reactiv e Power/Terminal i

INCORPORACIÓN DE RECURSO SOLAR EN EL SIN A16_Potencia Ql
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20,00015,98011,9607,93983,9199-0,1000 [s]

60,30

60,10

59,90

59,70

59,50

59,30

[Hz]

San Carlos 220kV: Electrical Frequency

Porce III 500kV: Electrical Frequency

Valledupar 220kV: Electrical Frequency

Tebsa 220kV: Electrical Frequency

Sogamoso 220kV: Electrical Frequency

Guav io 220kV: Electrical Frequency

Betania 220kV: Electrical Frequency

20,00015,98011,9607,93983,9199-0,1000 [s]

60,30

60,10

59,90

59,70

59,50

59,30

[Hz]

San Carlos 220kV: Electrical Frequency

Porce III 500kV: Electrical Frequency

Valledupar 220kV: Electrical Frequency

Tebsa 220kV: Electrical Frequency

Sogamoso 220kV: Electrical Frequency

Guav io 220kV: Electrical Frequency

Betania 220kV: Electrical Frequency

20,00015,98011,9607,93983,9199-0,1000 [s]

60,30

60,10

59,90

59,70

59,50

59,30

[Hz]

San Carlos 220kV: Electrical Frequency

Porce III 500kV: Electrical Frequency

Valledupar 220kV: Electrical Frequency

Tebsa 220kV: Electrical Frequency

Sogamoso 220kV: Electrical Frequency

Guav io 220kV: Electrical Frequency

Betania 220kV: Electrical Frequency

20,00015,98011,9607,93983,9199-0,1000 [s]

60,125

60,000

59,875

59,750

59,625

59,500

[Hz]

San Carlos 220kV: Electrical Frequency

Porce III 500kV: Electrical Frequency

Valledupar 220kV: Electrical Frequency

Tebsa 220kV: Electrical Frequency

Sogamoso 220kV: Electrical Frequency

Guav io 220kV: Electrical Frequency

Betania 220kV: Electrical Frequency

20,00015,98011,9607,93983,9199-0,1000 [s]

60,30

60,10

59,90

59,70

59,50

59,30

[Hz]

San Carlos 220kV: Electrical Frequency

Porce III 500kV: Electrical Frequency

Valledupar 220kV: Electrical Frequency

Tebsa 220kV: Electrical Frequency

Sogamoso 220kV: Electrical Frequency

Guav io 220kV: Electrical Frequency

Betania 220kV: Electrical Frequency

20,00015,98011,9607,93983,9199-0,1000 [s]

60,125

60,000

59,875

59,750

59,625

59,500

[Hz]

San Carlos 220kV: Electrical Frequency

Porce III 500kV: Electrical Frequency

Valledupar 220kV: Electrical Frequency

Tebsa 220kV: Electrical Frequency

Sogamoso 220kV: Electrical Frequency

Guav io 220kV: Electrical Frequency

Betania 220kV: Electrical Frequency

INCORPORACIÓN DE RECURSO SOLAR EN EL SIN A17_Frecuencia SIN

Evento: Pérdida de 350 MW de Generación en Porce III Periodos de Demanda Media - Año 2018 

  Date: 09/2017 

  Annex: 1.18D /8


