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F11_AHUA-LVG: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
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F11_AHUA-LVG: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F11_AHUA-LVG: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115



0 1 2 3 4 5 6 7 8
Tiempo(s)

10
0

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

FL
UJ

O(
M

VA
)

F11_AHUA-LVG: FLUJO L-115kV 4
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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AHUA-230
NCUS-115
15SE-230



0 1 2 3 4 5 6 7 8
Tiempo(s)

200180160140120100806040200
20406080100120140160180200220240260280300320340360380400420

M
W

F11_AHUA-LVG: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA



0 5 10 15 20 25 30
Time(s)

0

10

FL
UJ

O(
M

W
)

F11_SANAIV: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG



0 5 10 15 20 25 30
Time(s)

0

FL
UJ

O(
M

W
)

F11_SANAIV: FLUJO INTERCONEXIONES ESA-HON
Líneas

15SE-NNC
15SE-AGC



0 5 10 15 20 25 30
Tiempo(s)

1.00

Vo
lta

je
(p

.u
.)

F11_SANAIV: VOLTAJE 1
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F11_SANAIV: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F11_SANAIV: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F11_SANAIV: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115



0 5 10 15 20 25 30
Tiempo(s)

10

20

30

40

50

60

70

80
FL

UJ
O(

M
VA

)
F11_SANAIV: FLUJO L-115kV 4

Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230



0 5 10 15 20 25 30
Tiempo(s)

0

10

20

30

40

Gr
ad

os
F11_SANAIV: ANGULO ROTOR 1

Máquinas
SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2



0 5 10 15 20 25 30
Tiempo(s)

0

10

20

30

40

50

60
Gr

ad
os

F11_SANAIV: ANGULO ROTOR 2
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F12_AHUA-MOY: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F12_AHUA-MOY: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F12_AHUA-MOY: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F12_AHUA-MOY: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F13_15SE-NNC: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
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SANT-NEJA 115
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F13_15SE-NNC: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
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F14_15SE-AGC: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F14_15SE-AGC: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
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15SE-NEJA-1 230
15SE-NEJA-2 230
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F15_NEJA-15SE: FLUJO INTERCONEXIONES ESA-GUA
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F15_NEJA-15SE: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F15_NEJA-15SE: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F15_NEJA-15SE: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
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SRAF-SMAR 115
CHIN-TECO 115
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15SE-CHCA 115
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F15_NEJA-15SE: FLUJO L-115kV 4
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
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F16_NEJA-AHUA: FLUJO INTERCONEXIONES ESA-GUA
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F16_NEJA-AHUA: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F16_NEJA-AHUA: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F16_NEJA-AHUA: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F16_NEJA-AHUA: FLUJO L-115kV 4
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
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F16_NEJA-AHUA: Intercambios ESA
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F17_EDP-AHUA: FLUJO INTERCONEXIONES ESA-GUA
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F17_EDP-AHUA: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F17_EDP-AHUA: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F17_EDP-AHUA: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F17_EDP-AHUA: FLUJO L-115kV 4
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
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15SE-NEJA-1 230
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Máquinas
AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
15SE-U2
BERL-U1
BERL-U2
BERL-U3
BERL-U4
NEJA-M1
TALN-G1
TALN-G2
TPTO-G1
3FEB-U1
3FEB-U2
SVIC-U1
CHCA-U1



0 1 2 3 4 5 6 7 8
Tiempo(s)

59.8

59.9

60.0

60.1

60.2

60.3

Hz
F17_EDP-AHUA: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230



0 1 2 3 4 5 6 7 8
Tiempo(s)

200180160140120100806040200
20406080100120140160180200220240260280300320340360380400420

M
W

F17_EDP-AHUA: Intercambios ESA
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F18_GUAT-HOND: FLUJO INTERCONEXIONES ESA-GUA
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F18_GUAT-HOND: FLUJO INTERCONEXIONES ESA-HON
Líneas

15SE-NNC
15SE-AGC



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.95

1.00

Vo
lta

je
(p

.u
.)

F18_GUAT-HOND: VOLTAJE 1
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3FEB-115
5NOV-115
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15SE-115
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CHIN-115
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SANT-115
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ATEO-115
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TALN-115
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F18_GUAT-HOND: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F18_GUAT-HOND: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F18_GUAT-HOND: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F18_GUAT-HOND: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F18_GUAT-HOND: ANGULO ROTOR 1
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F18_GUAT-HOND: ANGULO ROTOR 2
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AHUA-U3
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Nodos
AHUA-230
NCUS-115
15SE-230
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F18_GUAT-HOND: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F19_SMAT-NEJA: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
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F19_SMAT-NEJA: FLUJO INTERCONEXIONES ESA-HON
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F19_SMAT-NEJA: VOLTAJE 1

Buses
3FEB-115
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F19_SMAT-NEJA: VOLTAJE 2
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SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
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NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F19_SMAT-NEJA: VOLTAJE 3

Buses
LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F19_SMAT-NEJA: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F19_SMAT-NEJA: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F19_SMAT-NEJA: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F19_SMAT-NEJA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F19_SMAT-NEJA: ANGULO ROTOR 1
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SOYA-M1
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5NOV-U6
5NOV-U7
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AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
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SVIC-U1
CHCA-U1
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F19_SMAT-NEJA: FRECUENCIA
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AHUA-230
NCUS-115
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F19_SMAT-NEJA: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F20_OPIC-SMAT: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG



0 1 2 3 4 5 6 7 8
Time(s)

30

20

10

0

10

20

30

40

FL
UJ

O(
M

W
)

F20_OPIC-SMAT: FLUJO INTERCONEXIONES ESA-HON
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F20_OPIC-SMAT: VOLTAJE 2

Buses
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F20_OPIC-SMAT: VOLTAJE 3

Buses
LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F20_OPIC-SMAT: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F20_OPIC-SMAT: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F20_OPIC-SMAT: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F20_OPIC-SMAT: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F20_OPIC-SMAT: ANGULO ROTOR 1
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AHUA-230
NCUS-115
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F20_OPIC-SMAT: Intercambios ESA
Intercambios

ESA->GUA
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F21_SRAF-CHIN: FLUJO INTERCONEXIONES ESA-GUA
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F21_SRAF-CHIN: FLUJO INTERCONEXIONES ESA-HON
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HAVI-115
CHAL-115
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APOP-115
TAMA-115
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CHCA-115
AHUA-230
15SE-230
NEJA-230
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F21_SRAF-CHIN: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F21_SRAF-CHIN: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F21_SRAF-CHIN: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F21_SRAF-CHIN: FLUJO L-115kV 4

Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F21_SRAF-CHIN: ANGULO ROTOR 1
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SOYA-M1
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AHUA-U1
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F21_SRAF-CHIN: ANGULO ROTOR 2
Máquinas
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SVIC-U1
CHCA-U1
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F21_SRAF-CHIN: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F21_SRAF-CHIN: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F22_CHIN-TECO: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F22_CHIN-TECO: FLUJO INTERCONEXIONES ESA-HON
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15SE-AGC
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F22_CHIN-TECO: VOLTAJE 1

Buses
3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
15SE-115
BERL-115
CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115
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F22_CHIN-TECO: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F22_CHIN-TECO: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F22_CHIN-TECO: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F22_CHIN-TECO: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F22_CHIN-TECO: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F22_CHIN-TECO: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F22_CHIN-TECO: ANGULO ROTOR 1
Máquinas

SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2
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F22_CHIN-TECO: ANGULO ROTOR 2

Máquinas
AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
15SE-U2
BERL-U1
BERL-U2
BERL-U3
BERL-U4
NEJA-M1
TALN-G1
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3FEB-U2
SVIC-U1
CHCA-U1
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F22_CHIN-TECO: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F22_CHIN-TECO: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F23_STOM-SMAR: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F23_STOM-SMAR: FLUJO INTERCONEXIONES ESA-HON
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15SE-NNC
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F23_STOM-SMAR: VOLTAJE 1
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3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
15SE-115
BERL-115
CHIN-115
SOYA-115
SRAF-115
SMIG-115
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F23_STOM-SMAR: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F23_STOM-SMAR: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
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SVIC-115
CHCA-115
AHUA-230
15SE-230
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F23_STOM-SMAR: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115



0 1 2 3 4 5 6 7 8
Tiempo(s)

20100
102030405060708090100110120130140150160170180190200210220230240250260270280290300310320330340350360370380390400410420430440450460470

FL
UJ

O(
M

VA
)

F23_STOM-SMAR: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F23_STOM-SMAR: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F23_STOM-SMAR: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F23_STOM-SMAR: ANGULO ROTOR 1
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F23_STOM-SMAR: ANGULO ROTOR 2
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AHUA-U3
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15SE-U1
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BERL-U2
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F23_STOM-SMAR: FRECUENCIA

Nodos
AHUA-230
NCUS-115
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F23_STOM-SMAR: Intercambios ESA
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ESA->GUA
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F24_ATEO-ACAJ: FLUJO INTERCONEXIONES ESA-GUA
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AHUA-MOY
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F24_ATEO-ACAJ: FLUJO INTERCONEXIONES ESA-HON
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F24_ATEO-ACAJ: VOLTAJE 1
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3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
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CGRA-115
15SE-115
BERL-115
CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115
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F24_ATEO-ACAJ: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F24_ATEO-ACAJ: VOLTAJE 3

Buses
LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F24_ATEO-ACAJ: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F24_ATEO-ACAJ: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F24_ATEO-ACAJ: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F24_ATEO-ACAJ: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F24_ATEO-ACAJ: ANGULO ROTOR 1
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F24_ATEO-ACAJ: ANGULO ROTOR 2
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F24_ATEO-ACAJ: FRECUENCIA
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AHUA-230
NCUS-115
15SE-230
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F24_ATEO-ACAJ: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F25_SANT-NEJA: FLUJO INTERCONEXIONES ESA-GUA
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AHUA-MOY
AHUA-LVG
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F25_SANT-NEJA: FLUJO INTERCONEXIONES ESA-HON
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F25_SANT-NEJA: VOLTAJE 1
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F25_SANT-NEJA: VOLTAJE 2
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SANT-115
NEJA-115
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F25_SANT-NEJA: VOLTAJE 3
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F25_SANT-NEJA: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115



0 1 2 3 4 5 6 7 8
Tiempo(s)

10
0

10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

FL
UJ

O(
M

VA
)

F25_SANT-NEJA: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F25_SANT-NEJA: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F25_SANT-NEJA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F25_SANT-NEJA: ANGULO ROTOR 1
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SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
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F25_SANT-NEJA: ANGULO ROTOR 2
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AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
15SE-U2
BERL-U1
BERL-U2
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CHCA-U1



0 1 2 3 4 5 6 7 8
Tiempo(s)

59.90

59.95

60.00

60.05

60.10

60.15

60.20

Hz
F25_SANT-NEJA: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F25_SANT-NEJA: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F26_NEJA-CGRA: FLUJO INTERCONEXIONES ESA-GUA
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F26_NEJA-CGRA: FLUJO INTERCONEXIONES ESA-HON
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F26_NEJA-CGRA: VOLTAJE 2
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SANT-115
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STOM-115
PEDR-115
TALN-115
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F26_NEJA-CGRA: VOLTAJE 3
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LUNI-115
SMAT-115
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APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F26_NEJA-CGRA: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F26_NEJA-CGRA: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F26_NEJA-CGRA: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F26_NEJA-CGRA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F26_NEJA-CGRA: ANGULO ROTOR 1
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SOYA-M1
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5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
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AHUA-U1
AHUA-U2
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F26_NEJA-CGRA: ANGULO ROTOR 2
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AHUA-U3
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CGRA-U2
15SE-U1
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SVIC-U1
CHCA-U1
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F26_NEJA-CGRA: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F26_NEJA-CGRA: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA



0 1 2 3 4 5 6 7 8
Time(s)

40
30
20
10
0

10
20
30
40
50
60
70
80

FL
UJ

O(
M

W
)

F27_5NOV-CCRA: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F27_5NOV-CCRA: FLUJO INTERCONEXIONES ESA-HON
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3FEB-115
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GUAJ-115
ACAJ-115
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CGRA-115
15SE-115
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SRAF-115
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SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
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NCUS-115
SMAR-115
ATEO-115
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STOM-115
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LUNI-115
SMAT-115
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CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F27_5NOV-CCRA: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F27_5NOV-CCRA: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F27_5NOV-CCRA: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F27_5NOV-CCRA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F27_5NOV-CCRA: ANGULO ROTOR 1
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5NOV-U1
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5NOV-U7
GUAJ-U1
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AHUA-U3
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F27_5NOV-CCRA: FRECUENCIA
Nodos

AHUA-230
NCUS-115
15SE-230
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F27_5NOV-CCRA: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F28_5NOV-SRAF: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F28_5NOV-SRAF: FLUJO INTERCONEXIONES ESA-HON
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15SE-NNC
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3FEB-115
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CGRA-115
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SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
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F28_5NOV-SRAF: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F28_5NOV-SRAF: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F28_5NOV-SRAF: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F28_5NOV-SRAF: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F28_5NOV-SRAF: ANGULO ROTOR 1
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F28_5NOV-SRAF: FRECUENCIA
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AHUA-230
NCUS-115
15SE-230
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F29_CGRA-SRAF: FLUJO INTERCONEXIONES ESA-GUA
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LUNI-115
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F29_CGRA-SRAF: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F29_CGRA-SRAF: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F29_CGRA-SRAF: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F29_CGRA-SRAF: FLUJO L-115kV 4
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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AHUA-230
NCUS-115
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F29_CGRA-SRAF: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F30_15SE-BERL: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F30_15SE-BERL: FLUJO INTERCONEXIONES ESA-HON
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F30_15SE-BERL: VOLTAJE 3
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F30_15SE-BERL: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115



0 1 2 3 4 5 6 7 8
Tiempo(s)

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160

FL
UJ

O(
M

VA
)

F30_15SE-BERL: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F30_15SE-BERL: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F30_15SE-BERL: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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Máquinas
SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2



0 1 2 3 4 5 6 7 8
Tiempo(s)

10

0

10

20

30

40

50

60

70

Gr
ad

os
F30_15SE-BERL: ANGULO ROTOR 2
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F30_15SE-BERL: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F31_15SE-SRAF: FLUJO INTERCONEXIONES ESA-GUA
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F31_15SE-SRAF: FLUJO INTERCONEXIONES ESA-HON
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STOM-115
PEDR-115
TALN-115



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05

Vo
lta

je
(p

.u
.)

F31_15SE-SRAF: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F31_15SE-SRAF: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F31_15SE-SRAF: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F31_15SE-SRAF: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F31_15SE-SRAF: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F31_15SE-SRAF: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F32_15SE-SMIG: FLUJO INTERCONEXIONES ESA-GUA
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F32_15SE-SMIG: FLUJO INTERCONEXIONES ESA-HON
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15SE-NNC
15SE-AGC
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F32_15SE-SMIG: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F32_15SE-SMIG: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F32_15SE-SMIG: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F32_15SE-SMIG: FLUJO L-115kV 4
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MOY-AHUA 230
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15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F33_15SE-SMAR: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
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ACAJ-AHUA-1 230
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F34_BERL-SMIG: FLUJO L-115kV 1
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
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SMIG-OZAT 115
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MOY-AHUA 230
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F35_SOYA-NEJA: FLUJO L-115kV 1
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SONS-ATEO 115
ACAJ-ATEO 115
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F35_SOYA-NEJA: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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Líneas
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SONS-OPIC 115
SONS-ATEO 115
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F36_SOYA-SMAR: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
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F36_SOYA-SMAR: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F36_SOYA-SMAR: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F36_SOYA-SMAR: ANGULO ROTOR 1
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F36_SOYA-SMAR: ANGULO ROTOR 2
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AHUA-U3
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F36_SOYA-SMAR: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F36_SOYA-SMAR: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F37_SRAF-SMAR: FLUJO INTERCONEXIONES ESA-GUA
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F37_SRAF-SMAR: FLUJO INTERCONEXIONES ESA-HON
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F37_SRAF-SMAR: VOLTAJE 1
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3FEB-115
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CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05

Vo
lta

je
(p

.u
.)

F37_SRAF-SMAR: VOLTAJE 2
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LUNI-115
SMAT-115
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CHAL-115
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SVIC-115
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AHUA-230
15SE-230
NEJA-230
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F37_SRAF-SMAR: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F37_SRAF-SMAR: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F37_SRAF-SMAR: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F37_SRAF-SMAR: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F37_SRAF-SMAR: ANGULO ROTOR 1
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F37_SRAF-SMAR: FRECUENCIA
Nodos

AHUA-230
NCUS-115
15SE-230
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F37_SRAF-SMAR: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F38_SMIG-OZAT: FLUJO INTERCONEXIONES ESA-GUA
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F38_SMIG-OZAT: FLUJO INTERCONEXIONES ESA-HON
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F38_SMIG-OZAT: VOLTAJE 2
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F38_SMIG-OZAT: VOLTAJE 3
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LUNI-115
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CHAL-115
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APOP-115
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SVIC-115
CHCA-115
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15SE-230
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F38_SMIG-OZAT: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F38_SMIG-OZAT: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F38_SMIG-OZAT: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F38_SMIG-OZAT: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F38_SMIG-OZAT: ANGULO ROTOR 1
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F38_SMIG-OZAT: ANGULO ROTOR 2
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AHUA-230
NCUS-115
15SE-230
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F38_SMIG-OZAT: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
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F39_SANA-OPIC: FLUJO INTERCONEXIONES ESA-GUA
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AHUA-MOY
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F39_SANA-OPIC: FLUJO INTERCONEXIONES ESA-HON
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15SE-230
NEJA-230
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F39_SANA-OPIC: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
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SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
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OPIC-SMAT 115
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F39_SANA-OPIC: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F39_SANA-OPIC: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F39_SANA-OPIC: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F39_SANA-OPIC: ANGULO ROTOR 1
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NCUS-115
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F39_SANA-OPIC: Intercambios ESA
Intercambios

ESA->GUA
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F40_NEJA-SMAR: FLUJO INTERCONEXIONES ESA-GUA
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F40_NEJA-SMAR: FLUJO INTERCONEXIONES ESA-HON
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SANT-115
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F40_NEJA-SMAR: VOLTAJE 3
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F40_NEJA-SMAR: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F40_NEJA-SMAR: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F40_NEJA-SMAR: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F40_NEJA-SMAR: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F40_NEJA-SMAR: ANGULO ROTOR 1
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SOYA-M1
5NOV-U1
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5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
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M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2
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F40_NEJA-SMAR: ANGULO ROTOR 2
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AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
15SE-U2
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SVIC-U1
CHCA-U1
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F40_NEJA-SMAR: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F40_NEJA-SMAR: Intercambios ESA
Intercambios

ESA->GUA
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F41_OPIC-SONS: FLUJO INTERCONEXIONES ESA-GUA
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F41_OPIC-SONS: FLUJO INTERCONEXIONES ESA-HON
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F41_OPIC-SONS: VOLTAJE 1
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3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
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F41_OPIC-SONS: VOLTAJE 2
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SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
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NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F41_OPIC-SONS: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
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SVIC-115
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15SE-230
NEJA-230
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F41_OPIC-SONS: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F41_OPIC-SONS: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F41_OPIC-SONS: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F41_OPIC-SONS: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F41_OPIC-SONS: ANGULO ROTOR 1
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SOYA-M1
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ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2



0 1 2 3 4 5 6 7 8
Tiempo(s)

10

0

10

20

30

40

50

60

Gr
ad

os
F41_OPIC-SONS: ANGULO ROTOR 2
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SVIC-U1
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0 1 2 3 4 5 6 7 8
Tiempo(s)

59.95

60.00

60.05

60.10

Hz
F41_OPIC-SONS: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F41_OPIC-SONS: Intercambios ESA
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ESA->GUA
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F42_TECO-OZAT: FLUJO INTERCONEXIONES ESA-GUA
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F42_TECO-OZAT: VOLTAJE 1
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F42_TECO-OZAT: VOLTAJE 2
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SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
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TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F42_TECO-OZAT: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F42_TECO-OZAT: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F42_TECO-OZAT: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F42_TECO-OZAT: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F42_TECO-OZAT: ANGULO ROTOR 1
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F42_TECO-OZAT: ANGULO ROTOR 2
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F42_TECO-OZAT: FRECUENCIA
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AHUA-230
NCUS-115
15SE-230
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F42_TECO-OZAT: Intercambios ESA
Intercambios

ESA->GUA
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F43_ATEO-TALN: FLUJO INTERCONEXIONES ESA-GUA
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F43_ATEO-TALN: FLUJO INTERCONEXIONES ESA-HON
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SANT-115
NEJA-115
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LUNI-115
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F43_ATEO-TALN: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
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F43_ATEO-TALN: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F43_ATEO-TALN: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F43_ATEO-TALN: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F43_ATEO-TALN: ANGULO ROTOR 1
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F43_ATEO-TALN: ANGULO ROTOR 2
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AHUA-U3
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F43_ATEO-TALN: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F43_ATEO-TALN: Intercambios ESA
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F44_NCUS-ATEO: FLUJO INTERCONEXIONES ESA-HON
Líneas

15SE-NNC
15SE-AGC
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F44_NCUS-ATEO: VOLTAJE 1
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5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
15SE-115
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SANT-115
NEJA-115
OPIC-115
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NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F44_NCUS-ATEO: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F44_NCUS-ATEO: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F44_NCUS-ATEO: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F44_NCUS-ATEO: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F44_NCUS-ATEO: FLUJO L-115kV 4

Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F44_NCUS-ATEO: ANGULO ROTOR 1

Máquinas
SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2
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F44_NCUS-ATEO: ANGULO ROTOR 2
Máquinas

AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
15SE-U2
BERL-U1
BERL-U2
BERL-U3
BERL-U4
NEJA-M1
TALN-G1
TALN-G2
TPTO-G1
3FEB-U1
3FEB-U2
SVIC-U1
CHCA-U1
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F44_NCUS-ATEO: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F44_NCUS-ATEO: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F45_NCUS-STOM: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F45_NCUS-STOM: FLUJO INTERCONEXIONES ESA-HON
Líneas

15SE-NNC
15SE-AGC
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F45_NCUS-STOM: VOLTAJE 1

Buses
3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
15SE-115
BERL-115
CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115
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F45_NCUS-STOM: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05

Vo
lta

je
(p

.u
.)

F45_NCUS-STOM: VOLTAJE 3

Buses
LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F45_NCUS-STOM: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F45_NCUS-STOM: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F45_NCUS-STOM: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F45_NCUS-STOM: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F45_NCUS-STOM: ANGULO ROTOR 1
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SOYA-M1
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5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
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EDP-M1
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AHUA-U1
AHUA-U2
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F45_NCUS-STOM: ANGULO ROTOR 2

Máquinas
AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
15SE-U2
BERL-U1
BERL-U2
BERL-U3
BERL-U4
NEJA-M1
TALN-G1
TALN-G2
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3FEB-U1
3FEB-U2
SVIC-U1
CHCA-U1
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F45_NCUS-STOM: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F45_NCUS-STOM: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F46_SONS-ATEO: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F46_SONS-ATEO: FLUJO INTERCONEXIONES ESA-HON
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15SE-NNC
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F46_SONS-ATEO: VOLTAJE 1

Buses
3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
15SE-115
BERL-115
CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115
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F46_SONS-ATEO: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F46_SONS-ATEO: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F46_SONS-ATEO: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F46_SONS-ATEO: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F46_SONS-ATEO: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F46_SONS-ATEO: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F46_SONS-ATEO: ANGULO ROTOR 1
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5NOV-U7
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F46_SONS-ATEO: ANGULO ROTOR 2
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CGRA-U2
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BERL-U2
BERL-U3
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TALN-G1
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SVIC-U1
CHCA-U1
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F46_SONS-ATEO: FRECUENCIA
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AHUA-230
NCUS-115
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F46_SONS-ATEO: Intercambios ESA
Intercambios

ESA->GUA
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F47_SONS-ACAJ: FLUJO INTERCONEXIONES ESA-GUA
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F47_SONS-ACAJ: FLUJO INTERCONEXIONES ESA-HON
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F47_SONS-ACAJ: VOLTAJE 1
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3FEB-115
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SOYA-115
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F47_SONS-ACAJ: VOLTAJE 2
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SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
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NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
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F47_SONS-ACAJ: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F47_SONS-ACAJ: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F47_SONS-ACAJ: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F47_SONS-ACAJ: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F47_SONS-ACAJ: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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5NOV-U7
GUAJ-U1
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AHUA-U1
AHUA-U2
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BERL-U2
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SVIC-U1
CHCA-U1
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F47_SONS-ACAJ: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F47_SONS-ACAJ: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
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F48_SANT-TALN: FLUJO INTERCONEXIONES ESA-GUA
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F48_SANT-TALN: FLUJO INTERCONEXIONES ESA-HON
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15SE-NNC
15SE-AGC
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F48_SANT-TALN: VOLTAJE 1
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3FEB-115
5NOV-115
GUAJ-115
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CGRA-115
15SE-115
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CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115
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F48_SANT-TALN: VOLTAJE 2
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SANT-115
NEJA-115
OPIC-115
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NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F48_SANT-TALN: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F48_SANT-TALN: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F48_SANT-TALN: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F48_SANT-TALN: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F48_SANT-TALN: FLUJO L-115kV 4

Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F48_SANT-TALN: ANGULO ROTOR 1
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SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2
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F48_SANT-TALN: ANGULO ROTOR 2
Máquinas
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15SE-U1
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BERL-U1
BERL-U2
BERL-U3
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TALN-G1
TALN-G2
TPTO-G1
3FEB-U1
3FEB-U2
SVIC-U1
CHCA-U1
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F48_SANT-TALN: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F48_SANT-TALN: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F49_AHUA-SANA: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F49_AHUA-SANA: FLUJO INTERCONEXIONES ESA-HON
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F49_AHUA-SANA: VOLTAJE 1

Buses
3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
15SE-115
BERL-115
CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115
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F49_AHUA-SANA: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05

Vo
lta

je
(p

.u
.)

F49_AHUA-SANA: VOLTAJE 3

Buses
LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F49_AHUA-SANA: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F49_AHUA-SANA: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F49_AHUA-SANA: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F49_AHUA-SANA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F49_AHUA-SANA: ANGULO ROTOR 1

Máquinas
SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
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F49_AHUA-SANA: ANGULO ROTOR 2
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AHUA-U3
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15SE-U1
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BERL-U2
BERL-U3
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NEJA-M1
TALN-G1
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SVIC-U1
CHCA-U1
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F49_AHUA-SANA: FRECUENCIA
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AHUA-230
NCUS-115
15SE-230



0 1 2 3 4 5 6 7 8
Tiempo(s)

120
100
80
60
40
20
0

20
40
60
80

100
120
140
160
180
200
220
240
260
280
300
320

M
W

F49_AHUA-SANA: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F50_SANT-VOLC: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F50_SANT-VOLC: FLUJO INTERCONEXIONES ESA-HON
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15SE-NNC
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F50_SANT-VOLC: VOLTAJE 1

Buses
3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
15SE-115
BERL-115
CHIN-115
SOYA-115
SRAF-115
SMIG-115
SANA-115
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F50_SANT-VOLC: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115
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F50_SANT-VOLC: VOLTAJE 3
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F50_SANT-VOLC: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F50_SANT-VOLC: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F50_SANT-VOLC: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F50_SANT-VOLC: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F50_SANT-VOLC: ANGULO ROTOR 1
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5NOV-U7
GUAJ-U1
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F50_SANT-VOLC: ANGULO ROTOR 2
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F50_SANT-VOLC: FRECUENCIA
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AHUA-230
NCUS-115
15SE-230
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F50_SANT-VOLC: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F51_NCUS-VOLC: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F51_NCUS-VOLC: FLUJO INTERCONEXIONES ESA-HON
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F51_NCUS-VOLC: VOLTAJE 1

Buses
3FEB-115
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F51_NCUS-VOLC: VOLTAJE 2
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SANT-115
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F51_NCUS-VOLC: VOLTAJE 3

Buses
LUNI-115
SMAT-115
HAVI-115
CHAL-115
VOLC-115
APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F51_NCUS-VOLC: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F51_NCUS-VOLC: FLUJO L-115kV 2
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SANT-VOLC 115
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SMAR-STOM 115
NEJA-SOYA 115
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F51_NCUS-VOLC: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F51_NCUS-VOLC: FLUJO L-115kV 4
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
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15SE-NEJA-2 230
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Nodos
AHUA-230
NCUS-115
15SE-230
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F51_NCUS-VOLC: Intercambios ESA
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F52_ATEO-VOLC: FLUJO INTERCONEXIONES ESA-GUA
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F52_ATEO-VOLC: VOLTAJE 1
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3FEB-115
5NOV-115
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F52_ATEO-VOLC: VOLTAJE 3
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LUNI-115
SMAT-115
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APOP-115
TAMA-115
SVIC-115
CHCA-115
AHUA-230
15SE-230
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F52_ATEO-VOLC: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
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F52_ATEO-VOLC: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F52_ATEO-VOLC: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F52_ATEO-VOLC: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F52_ATEO-VOLC: ANGULO ROTOR 1
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AHUA-U2
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F52_ATEO-VOLC: ANGULO ROTOR 2
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Nodos
AHUA-230
NCUS-115
15SE-230
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F52_ATEO-VOLC: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F53_TALN-VOLC: FLUJO INTERCONEXIONES ESA-GUA
Líneas

AHUA-MOY
AHUA-LVG
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F53_TALN-VOLC: FLUJO INTERCONEXIONES ESA-HON
Líneas

15SE-NNC
15SE-AGC



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

1.05

Vo
lta

je
(p

.u
.)

F53_TALN-VOLC: VOLTAJE 1
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3FEB-115
5NOV-115
GUAJ-115
ACAJ-115
AHUA-115
CGRA-115
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SANT-115
NEJA-115
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F53_TALN-VOLC: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
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F53_TALN-VOLC: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F53_TALN-VOLC: FLUJO L-115kV 4
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MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
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AHUA-NEJA-2 230
15SE-NEJA-1 230
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AHUA-230
NCUS-115
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F53_TALN-VOLC: Intercambios ESA
Intercambios

ESA->GUA
ESA->HON
NETO_ESA
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F54_NEJA-APOP: FLUJO INTERCONEXIONES ESA-GUA
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AHUA-MOY
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F54_NEJA-APOP: FLUJO INTERCONEXIONES ESA-HON
Líneas

15SE-NNC
15SE-AGC



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.05
0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05

Vo
lta

je
(p

.u
.)

F54_NEJA-APOP: VOLTAJE 1
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TAMA-115
SVIC-115
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15SE-230
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F54_NEJA-APOP: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
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ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
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F54_NEJA-APOP: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F54_NEJA-APOP: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F54_NEJA-APOP: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
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F54_NEJA-APOP: Intercambios ESA
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F55_APOP-CGRA: FLUJO INTERCONEXIONES ESA-GUA
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F55_APOP-CGRA: FLUJO INTERCONEXIONES ESA-HON
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F55_APOP-CGRA: FLUJO L-115kV 1
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AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F55_APOP-CGRA: FLUJO L-115kV 2
Líneas
SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115



0 1 2 3 4 5 6 7 8
Tiempo(s)

0
10
20
30
40
50
60
70
80
90

100
110
120
130
140
150
160
170
180
190

FL
UJ

O(
M

VA
)

F55_APOP-CGRA: FLUJO L-115kV 3
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SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F55_APOP-CGRA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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AHUA-U1
AHUA-U2



0 1 2 3 4 5 6 7 8
Tiempo(s)

10

0

10

20

30

40

50

60

70

Gr
ad

os
F55_APOP-CGRA: ANGULO ROTOR 2
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AHUA-U3
CGRA-U1
CGRA-U2
15SE-U1
15SE-U2
BERL-U1
BERL-U2
BERL-U3
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F55_APOP-CGRA: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230
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F55_APOP-CGRA: Intercambios ESA
Intercambios

ESA->GUA
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F56_15SE-CHCA: FLUJO INTERCONEXIONES ESA-GUA
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F56_15SE-CHCA: FLUJO INTERCONEXIONES ESA-HON
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CGRA-115
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F56_15SE-CHCA: VOLTAJE 2

Buses
SANT-115
NEJA-115
OPIC-115
TECO-115
OZAT-115
SONS-115
NCUS-115
SMAR-115
ATEO-115
SBAR-115
STOM-115
PEDR-115
TALN-115



0 1 2 3 4 5 6 7 8
Tiempo(s)

0.10
0.15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05

Vo
lta

je
(p

.u
.)

F56_15SE-CHCA: VOLTAJE 3

Buses
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TAMA-115
SVIC-115
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F56_15SE-CHCA: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F56_15SE-CHCA: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F56_15SE-CHCA: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F56_15SE-CHCA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F56_15SE-CHCA: ANGULO ROTOR 1

Máquinas
SOYA-M1
5NOV-U1
5NOV-U4
5NOV-U5
5NOV-U6
5NOV-U7
GUAJ-U1
ACAJ-U1
ACAJ-U2
ACAJ-U5
M1
M7
TPTO-G1
EDP-M1
EDP-M5
EDP-TV
AHUA-U1
AHUA-U2



0 1 2 3 4 5 6 7 8
Tiempo(s)

10

0

10

20

30

40

50

60

70

Gr
ad

os
F56_15SE-CHCA: ANGULO ROTOR 2
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F56_15SE-CHCA: FRECUENCIA
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AHUA-230
NCUS-115
15SE-230
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F56_15SE-CHCA: Intercambios ESA
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ESA->GUA
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F57_SMIG-CHCA: FLUJO INTERCONEXIONES ESA-GUA
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F57_SMIG-CHCA: VOLTAJE 2
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SANT-115
NEJA-115
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NCUS-115
SMAR-115
ATEO-115
SBAR-115
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APOP-115
TAMA-115
SVIC-115
CHCA-115
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15SE-230
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F57_SMIG-CHCA: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F57_SMIG-CHCA: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F57_SMIG-CHCA: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F57_SMIG-CHCA: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F57_SMIG-CHCA: ANGULO ROTOR 1
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F57_SMIG-CHCA: ANGULO ROTOR 2
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F57_SMIG-CHCA: FRECUENCIA

Nodos
AHUA-230
NCUS-115
15SE-230



0 1 2 3 4 5 6 7 8
Tiempo(s)

60

40

20

0

20

40

60

80

M
W

F57_SMIG-CHCA: Intercambios ESA
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ESA->GUA
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F58_SRAF-SVIC: FLUJO INTERCONEXIONES ESA-GUA
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AHUA-MOY
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F58_SRAF-SVIC: FLUJO INTERCONEXIONES ESA-HON
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LUNI-115
SMAT-115
HAVI-115
CHAL-115
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SVIC-115
CHCA-115
AHUA-230
15SE-230
NEJA-230
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F58_SRAF-SVIC: FLUJO L-115kV 1
Líneas
AHUA-SANA 115
AHUA-SONS 115
SANA-OPIC 115
SONS-OPIC 115
SONS-ATEO 115
ACAJ-ATEO 115
ACAJ-SONS-1 115
ACAJ-SONS-2 115
ATEO-VOLC 115
NCUS-VOLC 115
ATEO-TALN 115
OPIC-SMAT 115
SMAT-NEJA 115
SANT-NEJA 115
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F58_SRAF-SVIC: FLUJO L-115kV 2
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SANT-VOLC 115
TALN-VOLC 115
NCUS-STOM 115
SMAR-STOM 115
NEJA-SOYA 115
NEJA-SMAR 115
CGRA-NEJA 115
CGRA-APOP 115
NEJA-APOP 115
CGRA-SRAF 115
CGRA-CHAL 115
5NOV-CGRA 115
5NOV-SRAF 115
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F58_SRAF-SVIC: FLUJO L-115kV 3
Líneas

SMAR-SOYA 115
15SE-SRAF 115
15SE-SMAR-1 115
15SE-SMAR-2 115
BERL-15SE 115
BERL-SMIG 115
SMIG-OZAT 115
OZAT-TECO 115
SRAF-SMAR 115
CHIN-TECO 115
SRAF-SVIC 115
CHIN-SVIC 115
15SE-CHCA 115
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F58_SRAF-SVIC: FLUJO L-115kV 4
Líneas
MOY-AHUA 230
LVG-AHUA 230
15SE-NNC 230
15SE-AGC 230
ACAJ-AHUA-1 230
ACAJ-AHUA-2 230
AHUA-NEJA-1 230
AHUA-NEJA-2 230
15SE-NEJA-1 230
15SE-NEJA-2 230
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F58_SRAF-SVIC: ANGULO ROTOR 1
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