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ELECTRICO NACIONAL
15 MODOS CRITICOS

15.1 Escenario E1 DA dia Mar2024

15.1.1 Red N

Mode 1205: Observability

Mode 2162: Observability

Mode 1539: Observability

0,0025 015 0,025
Cluster 1: Cluster 1:
SIE EL ARREE... PE SIERRA GOR..... 11ur; PMGD HP TRUFULTRUFUL .. !
0002 \ 002
01
0,001 Cluster 1: 2015
02Cog; HP LOS MOLLES U1; speed...
0,001 0,01
005
0,0005 05
0,002 0,001 0,001 0,002 0,15 01 0,05 005 01 0,15 0,02 0,01 00t 002
-0,0005 -0,005
0,05
0,001 0,01
20,0015 0015
01
0,002 002
-0,0025 0,15 0,025

Eigenvalue of mode: -0,090 +9,713
Magnitude: 9,713 1/s, Angle: 90,531 deg

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

Mode 1205: Participation

038 06 04 0.2 0 02 04 0.6 08

Eigenvalue of mode: -0,090 +9,713%
Magnitude: 9,713 1/s, Angle: 90,531 deg

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

Period: 0,145's, Frequency: 6,908 Hz
Damping: 1,292 1/s, Ratio of Amplitudes: 1,206

Eigenvalue of mode: -1,292 +43,406"
Magnitude: 43,425 1/s, Angle: 91,705 deg

Mode 2162: Participation

- 08 06 04 02 0 02 04 0.6 08 1

Eigenvalue of mode: -1,292 +43,406*j
Magnitude: 43,425 1/s, Angle: 91,705 deg

Period: 0,145 s, Frequency: 6,908 Hz
Damping: 1,292 1/s, Ratio of Amplitudes: 1,206

Eigenvalue of mode: -0,448 +13,990%)
Magnitude: 13,997 1/s, Angle: 91,833 deg

Period: 0449 s, Frequency: 2,227 Hz
Damping: 0,448 1s, Ratio of Amplitudes: 1,223

Mode 1539: Participation

-1 08 06 04 02 0 0.2 04 06 08 1

Eigenvalue of mode: -0,448 +13,990%
Magnitude: 13,997 1/s, Angle: 91,833 deg

Period: 0,449 s, Frequency: 2,227 Hz
Damping: 0,448 1/s, Ratio of Amplitudes: 1,223



ELECTRICO NACIOMNAL

Mode 1437: Observability

Mode 1424: Observability

Mode 1543: Observability

0,025 0,001
0003 Cluster 1:
0,02 g 10Sur; HP MALALCAHUELLO (U1-U... 0,0008
10Sur; HP CARILAFQUEN (U1-U2); ...
0,015 0002 0,0006
0,01 0,0004
0,001
0,006 0,0002
-0,02 -0,01 0,01 0,02 -0,003 -0,002 -0,001 0,001 0,002 0,003 -0,001 -0,0005 0,0005 0,001
-0,005 -0,0002
-0,001
0,01 = Cluster 1: 0004
06TC; TER SANTA MARTA (U1-U10...
0015 0,002 -0,0006
-0.02 0,003 Cluster 1: 0,0008
07154; HP SAN IGNACIO U1; speed...
-0,025 -0,001

Period: 0,891 s, Frequency: 1,122 Hz
Damping: 0,272 1/s, Ratio of Amplitudes: 1,274

Eigenvalue of mode: -0,272 +7,052*j
Magnitude: 7,057 1/s, Angle: 92,206 deg

Mode 1437: Participation

-1 0,8 -0,6 0.4 -0,2 0 02 04 06 038 1

Period: 0,891s, Frequency: 1,122 Hz
Damping: 0,272 1/s, Ratio of Amplitudes: 1,274

Eigenvalue of mode: -0,272 +7,052%
Magpnitude: 7,057 1/s, Angle: 92,206 deg

Eigenvalue of mode: -0,257 +5,430%j
Magnitude: 5,436 1/s, Angle: 92,706 deg

Period: 1,157 s, Frequency: 0,864 Hz
Damping: 0,257 1/s, Ratio of Amplitudes: 1,346

Mode 1424: Participation

-1 0,8 -0,6 0,4 0,2

Eigenvalue of mode: -0,257 +5,430%
Magnitude: 5,436 1/s, Angle: 92,706 deg

0 02 04 06 08
Period: 1,157 s, Frequency: 0,864 Hz

Damping: 0,257 1/s, Ratio of Amplitudes: 1,346

Eigenvalue of mode: -0,451 +8,688"j
Magnitude: 8,700 1/s, Angle: 92,971 deg

Period: 0,723 s, Frequency: 1,383 Hz
Damping: 0,451 1/s, Ratio of Amplitudes: 1,386

Mode 1543: Participation

-1 0,8 -0,6 0,4 0,2

Eigenvalue of mode: -0,451 +8,688"j
Magnitude: 8,700 1/s, Angle: 92,971 deg

0 02 04 0,6 038

Period: 0,723 s, Frequency: 1,383 Hz
Damping: 0,451 1/s, Ratio of Amplitudes: 1,386



Mode 1488: Observability

Cluster 3: Cluster 2:
07154; TER CELCO U1; speed: 0.00/124.0 deg 07154; TER NUEVA ALDEA Il U1; speed: 0.00/ 74.9 deg

Cluster 4: Cluster 1:
07154; TER VINALES U1; speed: 0.00/134.2 deg 10Sur; HP CARILAFQUEN (U1-U2); speed: 0.00/ 35.0 deg

Cluster 5: 0.0004 10Sur; HP MALALCAHUELLO (U1-U2); speed: 0.00/ 34.8 deg
08Ch; HE ANTUCO U1, speed: 0.00/166.9 deg '

Cluster 6:
RioColorado; HP RIO COLORADO U1; speed: 0.00/173.3 deg

0,0002
-0,0004 -0,0002 0,0002 0,0004
-0,0002

Cluster 7:
11Sur; HP CAPULLO U1; speed: 0.00/-141.2 deg
11Sur; HP LICAN (U1-U2); speed: 0.00/-140.0 deg

Cluster 8:
11Sur; HP PULELFU U1; speed: 0.00/-136.7 deg

Cluster 9: Cluster 14:
10Sur; HP RUCATAYO U1; speed: 0.00 /-132.2 deg 04RM; HP Las Lajas U2; speed: 0.00/ -8.7 deg
11Sur; HP CALLAO U1; speed: 0.00/-131.5 deg 04RM; HP Las Lajas U1; speed: 0.00/ -8.7 deg
11Sur; HP CUMBRES U1; speed: 0.00/-131.0 deg Cluster 13:
S/E CENTRAL ...; HP MOCHO U1; speed: 0.00/-128.1 deg 04RM; HP QUELTEHUES U3; speed: 0.00/-22.8 deg
11Sur; HP CORRENTOSO U1; speed: 0.00/-127.6 deg 20,0004 04RM; HP QUELTEHUES U2; speed: 0.00/-22.8 deg

11Sur; HP Nalcas G1; speed: 0.00/-126.2 deg
11Sur; HP PALMAR U1; speed: 0.00/-125.1 deg
Cluster 10:

11Sur; TER LAUTARO U1; speed: 0.00/-118.5 deg
11Sur; TER LAUTARO U2; speed: 0.00/-117.8 deg

Eigenvalue of mode: -0,354 +5,688")
Magnitude: 5,699 1/s, Angle: 93,565 deg

04RM; HP QUELTEHUES U1; speed: 0.00/-22.8 deg
Cluster 12:

04RM; HP GUAYACAN (U1-U2); speed: 0.00/-27.1 deg
Cluster 11:

04RM; HP VOLCAN U1; speed: 0.00/-31.5 deg

Period: 1,105 s, Frequency: 0,905 Hz
Damping: 0,354 1/s, Ratio of Amplitudes: 1,479

Mode 1488: Participation

04RM; HP Las Lajas U2; speed: -0.94 / -175.3 deg

04RM; HP Las Lajas U1; speed: -0.94 / -175.3 deg

-0,8 0,6 -0.4 -0,2 0 02 04 0,6 038

Eigenvalue of mode: -0,354 +5,688"j
Magpnitude: 5,699 1/s, Angle: 93,565 deg

Period: 1,105's, Frequency: 0,905 Hz
Damping: 0,354 1/s, Ratio of Amplitudes: 1,479



Mode 2180: Observability

Mode 1661: Observability

Cluster 2: Cluster 1:
08Ch; HP RENAICO U1; speed: 0.01/137.8 deg 0.04 Alto Renaico(1); HP ALTO RENAI...; speed: 0.02/ 71.9 deg
0,02
-0,04 -0,02 0,02 0,04
0,02
Cluster 3: 004
S/E CHPICOI...; HP RIO PICOIQ...; speed: 0.02/-111.3 deg

Eigenvalue of mode: -1,335 +20,479%
Magnitude: 20,523 1/s, Angle: 93,731 deg

Period: 0,307 s, Frequency: 3,259 Hz
Damping: 1,335 1/s, Ratio of Amplitudes: 1,506

Mode 2180: Participation

- 08Ch; HP RENAICO U1; speed: -0.13 / -174.5 deg

-1 -0,8 -0,6 0.4 -0,2 0 02 04 0,6 08

Eigenvalue of mode: -1,335 +20,479%j
Magnitude: 20,523 1/s, Angle: 93,731 deg

Period: 0,307 s, Frequency: 3,259 Hz
Damping: 1,335 1/s, Ratio of Amplitudes: 1,506

Cluster 1:
06TC; TER NEHUENCO Il CC1-TV; speed: 0.00 / 117.4 deg 0,003
0,002
0,001
-0,003 0,002 0,001 0,001 0,002 0,003
Cluster 4:
-0,001 06TC; HP SAUZALITO U1; speed: 0.00/-54.1 deg
05Col; HP CHACAYES U2; speed: 0.00/-55.9 deg
Cluster 2: 05Col; HP CHACAYES U1; speed: 0.00/-57.0 deg
04RM; HP GUAYACAN (U1-U2); speed: 0.00/-109.8 deg -0,002 06TC; HP SAUZAL US; speed: 0.00/-58.9 deg
Cluster 3:
04RM; HP QUELTEHUES U2; speed: 0.00/-96.2 deg
04RM; HP QUELTEHUES Uf; speed: 0.00/-96.2 deg 0,003
04RM; HP QUELTEHUES U3; speed: 0.00/-96.2 deg

Eigenvalue of mode: -0,519 +7,832%
Magnitude: 7,850 1/s, Angle: 93,791 deg

Period: 0,802 s, Frequency: 1,247 Hz
Damping: 0,519 1/s, Ratio of Amplitudes: 1,516

Mode 1661: Participation

. 06TC; TER NEHUENCO Il CC1-TV; speed: -0.10 / -169.8 deg

_ 0500l HP CHACAYES U2 speed: 0.82/ 1676 deg
_ 05001 HP CHACAYES UT; speed: 0.3 /1677 deg

0,8 -0,6 0.4 0,2 0 02 0,4 0,6

Eigenvalue of mode: -0,519 +7,832%
Magpnitude: 7,850 1/s, Angle: 93,791 deg

Period: 0,802 s, Frequency: 1,247 Hz
Damping: 0,519 1/s, Ratio of Amplitudes: 1,516
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Mode 1661: Observability

Mode 2106: Observability

Mode 1822: Observability

0,06 0,002
Cluster 1: Cluster 1: Cluster 1:
06TC; TER NEHUENCO Il CC1-TV; ... - 0,003 07154; HP CONVENTO VIEJO U1;s... 10Sur; HE CANUTILLAR U1; speed: ...
0,0015
0,0:
0,002
Cluster 4: 0,001
06TC; HP SAUZALITO U1; speed: 0... 0,02
0,001 05Col; HP CHACAYES U2; speed: 0... ! 0,0005
05Col; HP CHACAYES U1; speed: 0... .
06TC; HP SAUZAL U3; speed: 0.00 ...
-0,003 -0,002 -0,001 0,001 0,002 0,003 -0,06 -0,04 -0,02 0,02 0,04 0,06 -0,002 -0,0015 -0,001 -0, 0,0005 0,001 0,0015 0,002
-0,0005
-0,001 002
Cluster 2: -0,001
04RM; HP GUAYACAN (U1-U2); spe... -0.002
Cluster 3: -0,04
04RM; HP QUELTEHUES U2; speed... -0,0015
04RM; HP QUELTEHUES U1; speed... 0,003 Cluster 2:
04RM; HP QUELTEHUES U3; speed... 006 10Sur; HE CANUTILLAR U2; speed: ... 0002

Eigenvalue of mode: -0,519 +7,832%j
Magnitude: 7,850 1/s, Angle: 93,791 deg

Period: 0,802 s, Frequency: 1,247 Hz
Damping: 0,519 1/s, Ratio of Amplitudes: 1,516

Mode 1661: Participation

. 06TC; TER NEHUENCO Il CC1-TV; speed: -

-0,8 -0,6 0,4 0,2 0 02 0,4 06 08

Eigenvalue of mode: -0,519 +7,832*
Magpnitude: 7,850 1/s, Angle: 93,791 deg

Period: 0,802 s, Frequency: 1,247 Hz
Damping: 0,519 1/s, Ratio of Amplitudes: 1,516

Eigenvalue of mode: -1,082 +16,180%
Magnitude: 16,216 1/s, Angle: 93,825 deg

Period: 0,388 s, Frequency: 2,575 Hz
Damping: 1,082 1/s, Ratio of Amplitudes: 1,522

Mode 2106: Participation

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -1,082 +16,180%
Magnitude: 16,216 1/s, Angle: 93,825 deg

Period: 0,388 s, Frequency: 2,575 Hz
Damping: 1,082 1/s, Ratio of Amplitudes: 1,522

Eigenvalue of mode: -0,843 +11,217%
Magnitude: 11,249 1/s, Angle: 94,296 deg

Period: 0,560 s, Frequency: 1,785 Hz
Damping: 0,843 1/s, Ratio of Amplitudes: 1,603

Mode 1822: Participation

10Sur; HE CANUTILLAR U1; speed: -0.85 / 1

08 -0,6 -0,4 -0,2 0 0,2 0.4 0,6 08

Eigenvalue of mode: -0,843 +11,217%
Magnitude: 11,249 1/s, Angle: 94,296 deg

Period: 0,560 s, Frequency: 1,785 Hz
Damping: 0,843 1/s, Ratio of Amplitudes: 1,603



Mode 1844: Observability

Mode 1895: Observability

Mode 1709: Observability

0,01
Cluster 1: Cluster 1:
0.03 11Sur; HP PILMAIQUEN U1; speed: .. o 0.008 11Sur; TER LAUTARO U2; speed: 0...
002 0,006
0,0 0,004
0,01
0,002
-, — —
0,03 0,02 0,01 0,01 0,02 0,03 0,04 0,03 0,02 -0,01 0,01 0,02 0,03 0,04 -0,01 0,005 0,005 = o0
20,002
0,01
20,02 0,004
~ Cluster 2:
0,02 0,006
11Sur; HP PILMAIQUEN U2; speed: ... ’
Cluster 1:
115ur; HP PILMAIQUEN U; speed: .. ~ 0,03 oo Cluster 2: -0,008 Cluster 3:
11Sur; HP PILMAIQUEN U2; speed: ... SIECENTRAL . HP MOCHO Ut;s.. 11Sur; TER LAUTARO U1; speed: 0...

Eigenvalue of mode: -0,853 +10,815%
Magnitude: 10,849 1/s, Angle: 94,510 deg

Period: 0,581 s, Frequency: 1,721 Hz
Damping: 0,853 1/s, Ratio of Amplitudes: 1,642

Mode 1844: Participation

4P PILMAIQUEN U2; speed: 1.00/ -0.0 deg

4P PILMAIQUEN U1; speed: 1.00/ 0.0 deg

-1 0,8 -0,6 0.4 -0,2

Eigenvalue of mode: -0,853 +10,815%
Magpnitude: 10,849 1/s, Angle: 94,510 deg

0 02 04 06 038 1

Period: 0,581 s, Frequency: 1,721 Hz
Damping: 0,853 1/s, Ratio of Amplitudes: 1,642

Eigenvalue of mode: -0,931 +11,137%
Magnitude: 11,176 1/s, Angle: 94,777 deg

Period: 0,564 s, Frequency: 1,773 Hz
Damping: 0,931 1/s, Ratio of Amplitudes: 1,691

Mode 1895: Participation

4P PILMAIQUEN U1; speed: 1.00/ 0.0 deg

-1 0,8 -0,6 0,4 0,2

Eigenvalue of mode: -0,931 +11,137%
Magnitude: 11,176 1/s, Angle: 94,777 deg

o

02 04 0,6 038 1

Period: 0,564 s, Frequency: 1,773 Hz
Damping: 0,931 1/s, Ratio of Amplitudes: 1,691

Eigenvalue of mode: -0,613 +7,283
Magnitude: 7,309 1/s, Angle: 94,809 deg

Period: 0,863 s, Frequency: 1,159 Hz
Damping: 0,613 1/s, Ratio of Amplitudes: 1,697

Mode 1709: Participation

l S/E CENTRAL ...; HP MOCHO U1; speed: -0

-1 0,8 -0,6 0,4 0,2

Eigenvalue of mode: -0,613 +7,283%
Magnitude: 7,309 1/s, Angle: 94,809 deg

0 02 04 0,6 038 1

Period: 0,863 s, Frequency: 1,159 Hz
Damping: 0,613 1/s, Ratio of Amplitudes: 1,697



ELECTRICO NACIOMNAL

Mode 1537: Observability

Mode 1657: Observability

Mode 1909: Observability

0,0015 0,002 0,015
Cluster 2: Cluster 1:
10Sur; HP CARILAFQUEN (U1-U2); ... 03VR; HP LOS QUILOS U1; speed: ...
0,0015 07154; TER VINALES U1; speed: 0....
0,001 Cluster 1: 0,01
07154; TER CELCO U1; speed: 0.0...
0,001
0,0005 0,005
0,0005
— e
-0,0015 -0,001 -0,0005 0,0005 0,001 0,0015 -0,002 -0,0015 -0,001 -0,0005 0,0005 0,001 0,0015 0,002 -0,015 -0,01 -0,005 0,005 0,01 0,015
-0,0005
-0,0005 -0,005
-0,001
-0,001 Cluster 2: -0,01
07154; TER NUEVA ALDEA U1; spe... -0,0015
Cluster 1: Cluster 2:
07154; TER NUEVA ALDEA lll U1; s... 03VR; HP LOS QUILOS U2; speed: ...
-0,0015 -0,002 0,015

Eigenvalue of mode: -0,447 +4,910%
Magnitude: 4,931 1/s, Angle: 95,205 deg

Mode 1537:

IUEVA ALDEA Il U1; speed: 1.00/ 0.0 deg

Period: 1,280 s, Frequency: 0,782 Hz
Damping: 0,447 1/s, Ratio of Amplitudes: 1,772

Participation

-1 0,8 -0,6 0.4 -0,2

Eigenvalue of mode: -0,447 +4,910%
Magnitude: 4,931 1/s, Angle: 95,205 deg

0 02 04 06 038 1

Period: 1,280 s, Frequency: 0,782 Hz
Damping: 0,447 1/s, Ratio of Amplitudes: 1,772

Eigenvalue of mode: -0,516 +5,607*)
Magnitude: 5,631 1/s, Angle: 95,257 deg

Period: 1,121s, Frequency: 0,892 Hz
Damping: 0,516 1/s, Ratio of Amplitudes: 1,783

Mode 1657: Participation

. 07154; TER CELCO U1, speed: -0.12/-179.

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,516 +5,607*)
Magnitude: 5,631 1/s, Angle: 95,257 deg

Period: 1,121's, Frequency: 0,892 Hz
Damping: 0,516 1/s, Ratio of Amplitudes: 1,783

Eigenvalue of mode: -0,964 +10,270%
Magnitude: 10,315 1/s, Angle: 95,365 deg

Period: 0,612's, Frequency: 1,634 Hz
Damping: 0,964 1/s, Ratio of Amplitudes: 1,804

Mode 1909: Participation

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,964 +10,270%
Magnitude: 10,315 1/s, Angle: 95,365 deg

Period: 0,612 s, Frequency: 1,634 Hz
Damping: 0,964 1/s, Ratio of Amplitudes: 1,804
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ELECTRICO NACIOMNAL

Mode 1858: Observability

Mode 1882: Observability

Mode 1802: Observability

0,03 0,03 0,03
Cluster 1: Cluster 1:
118ur; HP PALMAR U1; speed: 0.0... 108ur; HP MALALCAHUELLO (U1-U...
0,02 0,02 0,
0,01 Cluster 1: 01 0,01
11Sur; HP PALMAR U1; speed: 0.0...
Cluster 2:
11Sur; TER LAUTARO U2; speed: 0...
-0,03 0,02 0,01 0,01 0,02 0,03 0,03 0,02 0,01 0,01 0,02 0,03 0,03 0,02 0,01 \ 0,01 0,02 0,03
-0,01 -0,01 -0,01
118ur; TERCleﬁ'TUrA%\:O U2; speed: 0 Cluster &
20,02 ’ ’ R 0,02 11Sur; HP CUMBRES U1; speed: O0.... 20,02
Cluster 2:
10Sur; HP CARILAFQUEN (U1-U2); ...
-0,03 -0,03 0,03

Eigenvalue of mode: -0,868 +9,133*j
Magnitude: 9,174 1/s, Angle: 95,429 deg

Period: 0,688 s, Frequency: 1,454 Hz
Damping: 0,868 1/s, Ratio of Amplitudes: 1,817

Mode 1858: Participation

-1 0,8 -0,6 0.4 -0,2 0 02 04 06 038 1

Eigenvalue of mode: -0,868 +9,133%
Magnitude: 9,174 1/s, Angle: 95,429 deg

Period: 0,688 s, Frequency: 1,454 Hz
Damping: 0,868 1/s, Ratio of Amplitudes: 1,817

Eigenvalue of mode: -0,890 +9,280*
Magnitude: 9,323 1/s, Angle: 95,481 deg

Period: 0,677 s, Frequency: 1,477 Hz
Damping: 0,890 1/s, Ratio of Amplitudes: 1,827

Mode 1882: Participation

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,890 +9,280*)
Magnitude: 9,323 1/s, Angle: 95,481 deg

Period: 0,677 s, Frequency: 1,477 Hz
Damping: 0,890 1/s, Ratio of Amplitudes: 1,827

Eigenvalue of mode: -0,815 +8,331%j
Magnitude: 8,370 1/s, Angle: 95,585 deg

Period: 0,754 s, Frequency: 1,326 Hz
Damping: 0,815 1/s, Ratio of Amplitudes: 1,849

Mode 1802: Participation

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,815 +8,331%
Magnitude: 8,370 1/s, Angle: 95,585 deg

Period: 0,754 s, Frequency: 1,326 Hz
Damping: 0,815 1/s, Ratio of Amplitudes: 1,849

11



Mode 1911: Observability

Cluster 2:
118ur; TER LAUTARO U2; speed: 0.00/130.7 deg

Cluster 3:

118ur; HP PALMAR U1; speed: 0.00/139.1 deg

Cluster 4:

11Sur; HP PULELFU U1; speed: 0.00/161.7 deg
Cluster 5:

11Sur; HP CUMBRES U1; speed: 0.00/175.2 deg

0,0025

0,002

Cluster 1:
10Sur; HE CANUTILLAR U2; speed: 0.00/ 2.5 deg
10Sur; HE CANUTILLAR U1; speed: 0.00/ 2.5 deg

—

-0,0025 -0,002 -0,0015 -0,001

Cluster 6:
118ur; HP CALLAO U1; speed: 0.00/-169.8 deg
10Sur; TER VALDIVIA U1; speed: 0.00/-169.4 deg
Cluster 7:
11Sur; HP PULLINQUE U1; speed: 0.00/-124.5 deg
Cluster 8:
10Sur; HP RUCATAYO U1; speed: 0.00/-118.4 deg
Cluster 9:
11Sur; PMGD HP EL MA...; speed: 0.00/-114.5 deg

Eigenvalue of mode: -0,968 +9,883j

-0,0015

-0,002

-0,0025

Magnitude: 9,930 1/s, Angle: 95,595 deg

0,001 0,0015 0,002 0,0025

Cluster 15:
11Sur; HP PILMAIQUEN U2; speed: 0.00/-13.1 deg
11Sur; HP PILMAIQUEN U1; speed: 0.00/-13.1 deg

Cluster 14:

118ur; TER TRINCAO (U1-U10); speed: 0.00/-16.2 deg
Cluster 13:

10Sur; TER TRAPEN (U1-U50)_N1; speed: 0.00/-19.9 deg
10Sur; TER TRAPEN (U1-U50)_N2; speed: 0.00/-19.9 deg
Cluster 12:

10Sur; TER CALLE CALLE U8; speed: 0.00/-32.9 deg
10Sur; TER CALLE CALLE (U1-U7); speed: 0.00/-33.1 deg
Cluster 11:

118ur; HP CORRENTOSO U1; speed: 0.00/-41.5 deg
Cluster 10:

11Sur; HP Nalcas G1; speed: 0.00/-58.5 deg

Period: 0,636 s, Frequency: 1,573 Hz
Damping: 0,968 1/s, Ratio of Amplitudes: 1,851

Mode 1911: Participation

118ur; HP PULLINQUE U1; speed: -0.10 / -158.3 deg

11Sur; HP PALMAR U1; speed: -0.14 / -159.6 deg

118ur; HP CUMBRES U1; speed: -0.35/-168.3 deg

11Sur; HP CORRENTOSO U1; speed: -0.23 / -159.5 deg

10Sur; TER VALDIVIA U1; speed: -0.18 / -154.7 deg

10Sur; TER TRAPEN (U1-U50)_N2; speed: -0.10 / -162.0 deg

10Sur; TER TRAPEN (U1-U50)_N1; speed: -0.10 / -162.0 deg

108ur; HP RUCATAYO U1; speed: -0.75/-161.0 deg

10Sur; HE CANUTILLAR U2; speed: -0.60 / -168.0 deg

108ur; HE CANUTILLAR U1; speed: -0.60 /-168.0 deg

04 02

Eigenvalue of mode: -0,968 +9,883%
Magpnitude: 9,930 1/s, Angle: 95,595 deg

0

02 0.4 06

Period: 0,636 s, Frequency: 1,573 Hz
Damping: 0,968 1/s, Ratio of Amplitudes: 1,851
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-0,0012 -0,001 -0,0008 -0,0006 -0,0004

Mode 1810: Observability

Cluster 3:
10Sur; TER VALDIVIA U1; speed: 0.00/ 92.7 deg
Cluster 4:
Embalse Ancoa(1); HE ANCOA U1; speed: 0.00/117.6 deg
Embalse Ancoa(1); HE ANCOA U2; speed: 0.00/117.6 deg 0,001
Cluster 5:
10Sur; HP RUCATAYO U1; speed: 0.00/122.6 deg
Cluster 6:
06TC; TER NEHUENCO Il CC1-TV; speed: 0.00/135.7 deg
Cluster 7:
11Sur; HP PALMAR U1; speed: 0.00/ 154.6 deg
Cluster 8:

04RM; HP GUAYACAN (U1-U2); speed: 0.00 /175.4 deg
03VR; HP BLANCO U1; speed: 0.00/175.5 deg

0,0005

Cluster 2:

05Col; HP CHACAYES U2; speed: 0.00/ 80.6 deg
05Col; HP CHACAYES U1; speed: 0.00/ 78.6 deg
Cluster 1:

11Sur; HP CALLAO U1; speed: 0.00/ 70.7 deg

-0,00

0,0004 0,0006 0,0008 0,001

Mode 1810: Participation

06TC; TER NEHUENCO Il CC1-TV; speed: -0.30 / -170.9 deg

Cluster 9: 06TC; TER NEHUENCO Il CC1-TG; speed: -0.95/ -169.7 deg
S/E CELULOSA...; TER CMPC SANT...; speed: 0.00/-178.1 deg 0:0005
Cluster 10:
04RM; HP VOLCAN U1; speed: 0.00/-161.0 deg
Cluster 11:
03VR; HP LOS QUILOS U3; speed: 0.00/-151.9 deg
Cluster 12:
04RM; HP QUELTEHUES U1; speed: 0.00/-133.5 deg
04RM; HP QUELTEHUES U2; speed: 0.00/-133.5 deg Cluster 19:
04RM; HP QUELTEHUES U3; speed: 0.00/-133.5 deg 10Sur; HP MALALCAHUELLO (U1-U2); speed: 0.00/ -4.3 deg
Cluster 13: Cluster 18:
03VR; HP JUNCAL U1; speed: 0.00/-128.7 deg 06TC; TER NEHUENCO Il CC1-TG; speed: 0.00/-26.0 deg
03VR; TER ACONCAGUA U1; speed: 0.00/-127.2 deg 0,001 Cluster 17:
Cluster 14: 07154; HP SAN IGNACIO U1; speed: 0.00/-30.9 deg
03VR; HP LOS QUILOS U2; speed: 0.00/-104.9 deg S/E CENTRAL ...; HP MOCHO U1; speed: 0.00/-32.4 deg
Cluster 15: Cluster 16:
03VR; HP LOS QUILOS U1; speed: 0.00/-94.6 deg 07154; TER ENERGIA PACIFICO U1; speed: 0.00/-69.0 deg ] 08 06 04 02 0 02 04 06 08 1
Eigenvalue of mode: -0,825 +8,423%j Period: 0,746 s, Frequency: 1,341 Hz Eigenvalue of mode: -0,825 +8,423% Period: 0,746 s, Frequency: 1,341 Hz
Magnitude: 8,463 1/s, Angle: 95,596 deg Damping: 0,825 1/s, Ratio of Amplitudes: 1,851 Magpnitude: 8,463 1/s, Angle: 95,596 deg Damping: 0,825 1/s, Ratio of Amplitudes: 1,851
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ELECTRICO NACIOMNAL

Mode 2108: Observability

Mode 2083: Observability

Mode 1853: Observability

0,02
0,02 Cluster 2:

0,015 11Sur; HP CUMBRES UT; speed: 0....
Cluster 1: 0,015

0,015 11Sur; HP PALMAR U1; speed: 0.0...

0,01
0,01
0,01
0,005 0008 0005
-0,015 -0,01 -0,005 0,005 0,01 0,015 -0,02 -0,015 -0,01 -0,005 0,005 0,01 0,015 0,02 -0,02 -0,015 -0,01 -0,005 5 0,01 0,015 0,02
Cluster 2:
20,005 04RM; HP PUNTILLA U1; speed: 0.... -0,005
04RM; HP PUNTILLA U2; speed: 0....
Cluster 1:
X X X Cluster 4: ¥

oot 04RM; HP PUNTILLA U3; speed: 0.... 11Sur; HP PILMAIQUEN U2; speed: ... 0.01

0,015 11Sur; HP PILMAIQUEN U1; speed: ...
-0,015

0,015 Cluster 3: Cluster 1:
11Sur; HP CORRENTOSO U1; spee... -0.02 002 07154; TER ENERGIA PACIFICO U...

Eigenvalue of mode: -1,089 +11,113%
Magnitude: 11,167 1/s, Angle: 95,598 deg

Period: 0,565 s, Frequency: 1,769 Hz
Damping: 1,089 1/s, Ratio of Amplitudes: 1,851

Mode 2108: Participation

04RM; HP PUNTILLA U3; speed: -0.41 /-17(

04RM; HP PUNTILLA U1; speed: -0.44 / -16¢

o

-1 0,8 -0,6 0.4 -0,2 02 04 06 038 1

Eigenvalue of mode: -1,089 +11,113
Magpnitude: 11,167 1/s, Angle: 95,598 deg

Period: 0,565 s, Frequency: 1,769 Hz
Damping: 1,089 1/s, Ratio of Amplitudes: 1,851

Eigenvalue of mode: -1,022 +10,399%
Magnitude: 10,449 1/s, Angle: 95,612 deg

Period: 0,604 s, Frequency: 1,655 Hz
Damping: 1,022 1/s, Ratio of Amplitudes: 1,854

Mode 2083: Participation

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -1,022 +10,399%
Magnitude: 10,449 1/s, Angle: 95,612 deg

Period: 0,604 s, Frequency: 1,655 Hz
Damping: 1,022 1/s, Ratio of Amplitudes: 1,854

Eigenvalue of mode: -0,865 +8,793%
Magnitude: 8,835 1/s, Angle: 95,620 deg

Period: 0,715 s, Frequency: 1,399 Hz
Damping: 0,865 1/s, Ratio of Amplitudes: 1,856

Mode 1853: Participation

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,865 +8,793%
Magnitude: 8,835 1/s, Angle: 95,620 deg

Period: 0,715 s, Frequency: 1,399 Hz
Damping: 0,865 1/s, Ratio of Amplitudes: 1,856
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Mode 1383: Participation

_ PE Sarco WTG...; Two mass model; xHgen: -0.71/-180.0 deg
- PE Sarco WTG...; Two mass model; xHWTR: -0.21/179.9 deg

PE 8100 WTG C..i Two mass model x: 1,007 0.0 ceg _

Mode 1003: Participation

PIS Chacayes; Modelo hidraulico; xQ: 1.00/ 0.0 deg

-1 08 06 04 0,2 0 0,2 04 0,6 08 1 -1 08 06 0.4 02 0 0.2 04 06 08 1
Eigenvalue of mode: -0,001 +0,044"j Period: 142,274 s, Frequency: 0,007 Hz Min. contribution: 0,100 Eigenvalue of mode: -0,214 +8,595% Period: 0,731s, Frequency: 1,368 Hz Min. contribution: 0,100
Damping: 0,001 1/s, Ratio of Amplitudes: 1,145 Magnitude: 8,597 1/s, Angle: 91,429 deg Damping: 0,214 1/s, Ratio of Amplitudes: 1,170
Mode 1381: Participation

Magnitude: 0,044 1/s, Angle: 91,237 deg

Mode 1434: Participation

_ PE_LOS_OLMOS...; Two Masses (T...; xHgen: -0.83 / -178.0 deg
. PE_LOS_OLMOS...; Two Masses (T..., xHWTR: -0.12 / 165.6 deg

_ P/S Monte Redondo; Monte Redondo ...; xg: -0.84 / -180.0 deg
PIS Monte Redondo; Monte Redondo V.. x: 1001 0.0 deg _ PE-LOS_OLMOS ... Two Masses (Typ... x: 1.007 0.0 deg _

- P/S Monte Redondo; Monte Redondo ...

-1 08 06 04 0,2 0 0,2 04 0,6 08 1 -1 038 06 04 02 0 0,2 0.4 06 08
Min. contribution: 0,100 Eigenvalue of mode: -0,213 +6,855% Period: 0,917 s, Frequency: 1,091 Hz Min. contribution: 0,100
Magnitude: 6,858 1/s, Angle: 91,779 deg Damping: 0,213 1/s, Ratio of Amplitudes: 1,216

Eigenvalue of mode: -0,268 +9,739% Period: 0,645 s, Frequency: 1,550 Hz
Damping: 0,268 1/s, Ratio of Amplitudes: 1,189

Magnitude: 9,743 1/s, Angle: 91,577 deg



Mode 1497: Participation

_ Frame WECCPE . WIGTADMe T xg: 0,92/ 1794 dog

Frame WECCPE .- WTGTADMe Tr 1,007 009 _

Mode 1532: Participation

- PE El Totoral ...; Totoral V90 - ...; xt: -0.16 / 177.9 deg
_ PE El Totoral ...; Totoral V90 - ...; xg: -0.85 / -179.6 deg

PE ElTotoral.; Tooral V40 - 0. x: 1,007 0.0deg _

-0,8 -0,6 04 02 0 0,2 04 0,6 08 1

Eigenvalue of mode: -0,375 +9,057%j
Magnitude: 9,065 1/s, Angle: 92,372 deg

Period: 0,694 s, Frequency: 1,442 Hz
Damping: 0,375 1/s, Ratio of Amplitudes: 1,297

Min. contribution: 0,100

Mode 1397: Participation

P/S PE Puelc...; Two mass model; xHgen: -0.25 / -130.1 deg

P/S PE Puelc...; Two mass model; xHWTR: -0.42 / 119.5 deg

P/S PE Puelche Sur; Two mass model; x: 1.00/ 0.0 deg

P/S PE Puelche...; Pitch angle con...; x: -0.30 /-126.3 deg

P/S PE Puelc...; P control mo...; xwfilt: 0.10/-34.0 deg

P/S PE Puelche...; P control mode...; x2: 0.13/-37.0 deg

P/S PE Puelche...; P control mode...; x1: -0.24 / 143.0 deg

08 06 04 0.2 0 02 04 06 038 1

Eigenvalue of mode: -0,441 +9,745%
Magnitude: 9,755 1/s, Angle: 92,591 deg

Period: 0,645 s, Frequency: 1,551 Hz
Damping: 0,441 1/s, Ratio of Amplitudes: 1,329

Min. contribution: 0,100

Mode 1429: Participation

PE Alena Con...; Two mass model; xHgen: -0.32 /-140.9 deg

PE Alena Con...; Two mass model; XHWTR: -0.38 / 126.3 deg

PE Alena Contr...; Two mass model; x: 1.00/ 0.0 deg

PE Alena Contr..., Pitch angle con...; x: -0.20 / -122.4 deg

PE Alena Con...; P control mod...; xwref: -0.11 / 150.3 deg

PE Alena Contr...; P control mode...; x2: 0.09 /-45.6 deg

PE Alena Contr...; P control mode...; x1:-0.16 / 134.4 deg

-0,8 -0,6 04 0,2 0 0,2 0,4 0,6 08 1

Eigenvalue of mode: -0,240 +5,147*j
Magnitude: 5,153 1/s, Angle: 92,672 deg

Period: 1,221 s, Frequency: 0,819 Hz
Damping: 0,240 1/s, Ratio of Amplitudes: 1,341

Min. contribution: 0,100

08 06 04 0.2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,262 +5,313%
Magnitude: 5,320 1/s, Angle: 92,823 deg

Period: 1,183 s, Frequency: 0,846 Hz
Damping: 0,262 1/s, Ratio of Amplitudes: 1,363

Min. contribution: 0,100

16



Mode 1756: Participation Mode 1772: Participation

. Plant PE Punta...; PE PC Drive-Train; xt: -0.11/176.9 deg . Los Cururos WE...; CUR Drive-Train; xt: -0.11/ 176.8 deg
_ Plant PE Punta...; PE PC Drive-Train; xg: -0.88 / -179.6 deg _ Los Cururos WE...; CUR Drive-Train; xg: -0.87 / -179.6 deg
PlantPE Punta..; P& PC Drve-Tram x: 1,00/ 0.0 deg _ bos Gururos WE..; CUR DriveTraii x: 1,007 0.0 deg _

-1 08 06 04 0,2 0 0,2 04 0,6 08 1 -1 08 06 0.4 02 0 0.2 04 06 08 1
Eigenvalue of mode: -0,701 +12,578"] Period: 0,500 s, Frequency: 2,002 Hz Min. contribution: 0,100 Eigenvalue of mode: -0,725 +12,440° Period: 0,505 s, Frequency: 1,980 Hz Min. contribution: 0,100
Magnitude: 12,598 1/s, Angle: 93,188 deg Damping: 0,701 1/s, Ratio of Amplitudes: 1,419 Magnitude: 12,461 1/s, Angle: 93,335 deg Damping: 0,725 1/s, Ratio of Amplitudes: 1,442
Mode 1776: Participation Mode 1695: Participation

. Talinay Orient...; TLNY_O_V90 Dr...; xt:-0.11/176.6 deg

YEGC-Eq_PE LDV, WTGTADrive-Tr.x: 1001 0.0 deg _
Talinay Orient...; TLNY_O_V90 Dri...;x: 1.00/ 0.0 deg _

-1 08 06 04 0,2 0 0,2 04 0,6 08 1 -1 038 06 04 02 0 0,2 0.4 06 08 1
Eigenvalue of mode: -0,744 +12,432* Period: 0,505 s, Frequency: 1,979 Hz Min. contribution: 0,100 Eigenvalue of mode: -0,581 +9,054% Period: 0,694 s, Frequency: 1,441 Hz Min. contribution: 0,100
Magnitude: 12,454 1/s, Angle: 93,424 deg Damping: 0,744 1/s, Ratio of Amplitudes: 1,456 Magnitude: 9,073 1/s, Angle: 93,671 deg Damping: 0,581 1/s, Ratio of Amplitudes: 1,496
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Mode 2588: Participation Mode 1875: Participation

P/S PE Punta...; PQ Controller; xpctrl: 1.00/ -0.0 deg _ . Planta El Arrayan; PE El Arrayan ...; xt: -0.11/ 175.4 deg
- P/S PE Punta Sierra; PQ Controller; xfP: -0.26 / -179.9 deg _ Planta El Arrayan; PE El Arrayan ...; xg: -0.87 / -179.4 deg
_ _PPC Punta Sierra; PPC Punta Sierra; xdP: -0.74 / -179.9 deg Planta El Arrayan; PE El Arrayan D...; x: 1.00/ 0.0 deg _

-1 -0,8 -0,6 -0.4 0.2 0 0,2 04 0,6 038 1 -1 -0,8 -0,6 04 -0,2 0 02 04 06 08 1
Eigenvalue of mode: -3,696 +56,704"] Period: 0,111's, Frequency: 9,025 Hz Min. contribution: 0,100 Eigenvalue of mode: -0,887 +12,536 Period: 0,501 s, Frequency: 1,995 Hz Min. contribution: 0,100
Magnitude: 56,824 1/s, Angle: 93,729 deg Damping: 3,696 1/s, Ratio of Amplitudes: 1,506 Magnitude: 12,567 1/s, Angle: 94,048 deg Damping: 0,887 1/s, Ratio of Amplitudes: 1,560
Mode 1723: Participation Mode 1888: Participation

P/S PE Aurora; WP Active Powe...; xp: -0.14 / -144.2 deg
PIS PE Aurora: WP Active Powe... xi:-0.07 / 126.5 deg _ WECC_WTG_01 Ca...; Drive-Train Model; xg: -0.90 / -178.5 deg
PE Aurora WT...; Two mass model; xHgen: -0.58 / -180.0 deg
PE Aurora WT...; Two mass model; xHWTR: -0.24 / 179.8 deg

VECCNTG.01Ca..; Drve-Tran Mool x: 1001 -0 deg _

PE Aurora WTG ...; Two mass model; x: 1.00/ 0.0 deg

-1 08 06 04 0,2 0 0,2 04 0,6 08 1 -1 038 06 04 02 0 0,2 0.4 06 08 1
Eigenvalue of mode: -0,632 +8,028"j Period: 0,783 s, Frequency: 1,278 Hz Min. contribution: 0,100 Eigenvalue of mode: -0,905 +9,912% Period: 0,634 s, Frequency: 1,578 Hz Min. contribution: 0,100
Magnitude: 8,053 1/s, Angle: 94,503 deg Damping: 0,632 1/s, Ratio of Amplitudes: 1,640 Magnitude: 9,954 1/s, Angle: 95,217 deg Damping: 0,905 1/s, Ratio of Amplitudes: 1,775
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Mode 1727: Participation

_ PIS PECALANA... - WTGTADME T xg: 0921800 deg

PISPECALAA...; WTGT-ADme Tr. i 100/ 0029 _

Mode 1921: Participation

. WECC_WTG_01C ...; Drive-Train Model; xt: -0.11 / 172.7 deg

_ WECC_WTG_01 C ...; Drive-Train Model; xg: -0.89 / -178.9 deg
WECCTG.01C .. Dive-Trai Model: x 1001 0.0 deg _

-1 -0,8 -0,6 04 -0,2 0 0,2 04 0,6 08 1

Eigenvalue of mode: -0,645 +6,971%]
Magnitude: 7,001 1/s, Angle: 95,287 deg

Period: 0,901 s, Frequency: 1,109 Hz
Damping: 0,645 1/s, Ratio of Amplitudes: 1,789

Min. contribution: 0,100

08 06 -0.4 02 0 02 04 06 038 1

Eigenvalue of mode: -0,978 +9,922%j
Magnitude: 9,970 1/s, Angle: 95,630 deg

Period: 0,633 s, Frequency: 1,579 Hz
Damping: 0,978 1/s, Ratio of Amplitudes: 1,858

Min. contribution: 0,100
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ELECTRICO NACIOMNAL

15.1.2 Red N-1 Caso 1.- Changos Cumbres 500 kV

Mode 17: Observability

Mode 137: Observability

Mode 45: Observability

0,0025 0,25 0,025
Cluster 1: Cluster 1:
0,002 S/E EL ARRIE...; PE SIERRA GO 11Sur; PMGD HP TRUFULTRUFUL ... 02 0,02
0,0015 0,15 0,015
0,001 0,14 = Cluster 1: 0,01
02Coq; HP LOS MOLLES U1; speed: ...
0,0005 0,05 05
-0,002 -0,001 0,001 0,002 -0,25 -0,2 -0,15 -0,1 -0,05 0,05 01 0,15 02 0,25 -0,02 -0,01 0,01 0,02
-0,0005 -0,05 -0,005
-0,001 0,1 0,01
-0,0015 0,15 0,015
-0,002 -0,2 -0,02
-0,0025 -0,25 -0,025

Eigenvalue of mode: -0,090 +9,713%j
Magnitude: 9,713 1/s, Angle: 90,530 deg

Mode 17

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

: Participation

Period: 0,145 s, Frequency: 6,907 Hz
Damping: 1,292 1/s, Ratio of Amplitudes: 1,206

Eigenvalue of mode: -1,292 +43,395%]
Magnitude: 43,414 1/s, Angle: 91,705 deg

Mode 137: Participation

Period: 0,450 s, Frequency: 2,221 Hz
Damping: 0,447 1/s, Ratio of Amplitudes: 1,223

Eigenvalue of mode: -0,447 +13,955%
Magnitude: 13,962 1/s, Angle: 91,834 deg

Mode 45: Participation

08 -0,6 04 0,2

Eigenvalue of mode: -0,090 +9,713%j
Magnitude: 9,713 1/s, Angle: 90,530 deg

0 02 04 06 038

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

-1 0,8 -0,6 -0,4 -0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -1,292 +43,395
Magnitude: 43,414 1/s, Angle: 91,705 deg

Period: 0,145 s, Frequency: 6,907 Hz
Damping: 1,292 1/s, Ratio of Amplitudes: 1,206

-1 0,8 -0,6 -0,4 -0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,447 +13,955%
Magnitude: 13,962 1/s, Angle: 91,834 deg

Period: 0,450 s, Frequency: 2,221 Hz
Damping: 0,447 1/s, Ratio of Amplitudes: 1,223
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ELECTRICO NACIOMNAL

Mode 35: Observability

Mode 29: Observability

Mode 47: Observability

0,025 0,001
0,003

0,02 0,0008

0,015 Cluster 1: 0,0006

10Sur; HP MALALCAHUELLO (U1-U...

0,01 108ur; HP CARILAFQUEN (U1-U2); s... 00004
0,001

0,006 0,0002

-0,02 -0,01 0,01 0,02 -0,003 -0,002 -0,001 0,001 0,002 0,003 -0,001 -0,0005 0,0005 0,001

-0,005 -0,0002
-0,001

0,01 Cluster 1: 0004

07154; HP SAN IGNACIO U1; speed: ...
0015 0002 -0,0006
0,02 Cluster 1: 0,003 -0,0008
06TC; TER SANTA MARTA (U1-U10)...
-0,025 -0,001

Eigenvalue of mode: -0,271 +7,045%]
Magnitude: 7,051 1/s, Angle: 92,206 deg

Mode 35

Period: 0,892 s, Frequency: 1,121 Hz
Damping: 0,271 1/s, Ratio of Amplitudes: 1,274

: Participation

Eigenvalue of mode: -0,256 +5,432j
Magnitude: 5,438 1/s, Angle: 92,698 deg

Period: 1,157 s, Frequency: 0,864 Hz
Damping: 0,256 1/s, Ratio of Amplitudes: 1,345

Mode 29: Participation

Eigenvalue of mode: -0,450 +8,693*
Magnitude: 8,704 1/s, Angle: 92,965 deg

Period: 0,723 s, Frequency: 1,383 Hz
Damping: 0,450 1/s, Ratio of Amplitudes: 1,385

Mode 47: Participation

Eigenvalue of mode: -0,271 +7,045%
Magnitude: 7,051 1/s, Angle: 92,206 deg

0 02 04 0,6 038

Period: 0,892 s, Frequency: 1,121 Hz

Damping: 0,271 1/s, Ratio of Amplitudes: 1,274

Period: 1,157 s, Frequency: 0,864 Hz
Damping: 0,256 1/s, Ratio of Amplitudes: 1,345

Eigenvalue of mode: -0,256 +5,432%
Magnitude: 5,438 1/s, Angle: 92,698 deg

0,2 0 02 04 0,6 038 1

-1 0,8 -0,6 -0,4 -0,2 0 02 04 0,6 038 1

Period: 0,723 s, Frequency: 1,383 Hz
Damping: 0,450 1/s, Ratio of Amplitudes: 1,385

Eigenvalue of mode: -0,450 +8,693%
Magnitude: 8,704 1/s, Angle: 92,965 deg
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"COORDINADOR

ELECTRICO NACIOMNAL
-

Mode 15: Participation

PIS Cnacayes;Nodelo idraulo 0: 1,001 0.0 deg _

0,6 038

Mode 25: Participation

_ PE Sarco WTG...; Two mass model; xHgen: -0.71/ -180.0 deg
- PE Sarco WTG...; Two mass model; xHWTR: -0.21/179.9 deg

PE Saro0 WTG C..i Two mass modef x: 1,00/ 0.0 deg _

06 08

-04 -0,2 0 02 04
Period: 0,731s, Frequency: 1,368 Hz
Damping: 0,214 1/s, Ratio of Amplitudes: 1,170

-08 -0,6
Eigenvalue of mode: -0,214 +8,595%

Min. contribution: 0,100

0,2 0 0,2 04

Period: 142,274 s, Frequency: 0,007 Hz
Damping: 0,001 1/s, Ratio of Amplitudes: 1,145

R -0,8 -0,6 0,4

Eigenvalue of mode: -0,001 +0,044*j
Magnitude: 0,044 1/s, Angle: 91,237 deg

Mode 33: Participation

Min. contribution: 0,100

- P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.8 deg
_ P/S Monte Redondo; Monte Redondo ...; xg: -0.84 / -180.0 deg

0,6 038

Magpnitude: 8,597 1/s, Angle: 91,428 deg

Mode 23: Participation

_ PELOS-OLMOS. Two Masses 7

...; xHgen: -0.83 /-178.0 deg

- PE_LOS_OLMOS...; Two Masses (T...; xHWTR: -0.12 / 165.6 deg

PE-LOS-OLMOSA. Two Masses (Typ.x: 1001 00.deg _

02 04

06 08

04 -0,2 0

-08 -0,6
Period: 0,917 s, Frequency: 1,091 Hz

Min. contribution: 0,100

-04 -0,2 0 02 04
Period: 0,645 s, Frequency: 1,550 Hz
Damping: 0,268 1/s, Ratio of Amplitudes: 1,189

-0,8 -0,6

Eigenvalue of mode: -0,268 +9,739%
Magnitude: 9,743 1/s, Angle: 91,577 deg

Min. contribution: 0,100

Eigenvalue of mode: -0,213 +6,855%
Damping: 0,213 1/s, Ratio of Amplitudes: 1,216

Magpnitude: 6,858 1/s, Angle: 91,779 deg
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Mode 41: Participation

_ Frame WECCPE i WIGTADINe T xg: 0,92/ 1794 dog

Frame WECCPE .- WIGTADMe Trx: 1,007 00 deg _

Mode 43: Participation

- PE El Totoral ...; Totoral V90 - ...; xt: -0.16 / 177.9 deg
_ PE El Totoral ...; Totoral V90 - ...; xg: -0.85 / -179.6 deg
PE EIToloral.; Toloral V40 -D..; 1001 0.0 deg _

-0,8 -0,6 0,4 0,2 0 0,2 04 0,6 038 1

Eigenvalue of mode: -0,375 +9,057*j
Magnitude: 9,065 1/s, Angle: 92,372 deg

Period: 0,694 s, Frequency: 1,442 Hz
Damping: 0,375 1/s, Ratio of Amplitudes: 1,297

Min. contribution: 0,100

Mode 27: Participation

P/S PE Puelc...; Two mass model; xHgen: -0.25 /-130.1 deg

P/S PE Puelc...; Two mass model; xHWTR: -0.42 / 119.5 deg

P/S PE Puelche Sur; Two mass model; x: 1.00/ 0.0 deg

P/S PE Puelche...; Pitch angle con...; x: -0.30 / -126.3 deg

P/S PE Puelc...; P control mo...; xwfilt: 0.10/-34.0 deg

P/S PE Puelche...; P control mode...; x2: 0.13/-37.0 deg

P/S PE Puelche...; P control mode...; x1: -0.24 / 143.0 deg

-0,8 -0,6 0.4 -0,2 0 02 04 06 08 1

Eigenvalue of mode: -0,441 +9,745%
Magpnitude: 9,755 1/s, Angle: 92,592 deg

Period: 0,645 s, Frequency: 1,551 Hz
Damping: 0,441 1/s, Ratio of Amplitudes: 1,329

Min. contribution: 0,100

Mode 31: Participation

PE Alena Con...; Two mass model; xHgen: -0.32 / -140.9 deg

PE Alena Con...; Two mass model; XHWTR: -0.38 / 126.3 deg

PE Alena Contr...; Two mass model; x: 1.00/ 0.0 deg

PE Alena Contr...; Pitch angle con...; x: -0.20 / -122.4 deg

PE Alena Con...; P control mod...; xwref: -0.11/ 150.4 deg

PE Alena Contr...; P control mode...; x2: 0.09/-45.6 deg

PE Alena Contr...; P control mode...; x1:-0.16 / 134.4 deg

-0,8 -0,6 0,4 0,2 0 0,2 04 0,6 038 1

Eigenvalue of mode: -0,240 +5,148"j
Magnitude: 5,153 1/s, Angle: 92,674 deg

Period: 1,221's, Frequency: 0,819 Hz
Damping: 0,240 1/s, Ratio of Amplitudes: 1,341

Min. contribution: 0,100

-0,8 -0,6 04 -0,2 0 02 04 06 08 1

Eigenvalue of mode: -0,262 +5,313%
Magpnitude: 5,320 1/s, Angle: 92,824 deg

Period: 1,183 s, Frequency: 0,846 Hz
Damping: 0,262 1/s, Ratio of Amplitudes: 1,363

Min. contribution: 0,100
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Mode 69: Participation

. Plant PE Punta...; PE PC Drive-Train; xt: -0.11/176.9 deg
_ Plant PE Punta...; PE PC Drive-Train; xg: -0.88 / -179.6 deg
Plant PE Punta.; PE PC Drive-Trin; x: 1001 0.0 deg _

-1 -08 -0,6 -04 -0,2 0 02 04 06 08 1
Eigenvalue of mode: -0,701 +12,578"j Period: 0,500 s, Frequency: 2,002 Hz Min. contribution: 0,100
Magnitude: 12,598 1/s, Angle: 93,188 deg Damping: 0,701 1/s, Ratio of Amplitudes: 1,419
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ELECTRICO NACIOMNAL

15.1.3 Red N-1 Caso 2.- Nueva Pan de Azucar - Polpaico 500kV

Mode 22: Observability

Mode 144: Observability

Mode 50: Observability

0,0025 0,2 0,025
Cluster 1: Cluster 1:
0,002 Cluster 1: 11Sur; PMGD HP TRUFULTRUFUL .. 02Coq; HP LOS MOLLES U1; speed: ... oy
’ S/E EL ARRIE...; PE SIERRA GOR....... 0,15 A
0,0015 0,015
0,1
0,001 0,01
0,05
0,0005 05
-0,002 -0,001 0,001 0,002 -0,2 -0,15 -0,1 -0,05 0,05 01 0,15 02 -0,02 -0,01 0,01 0,02
-0,0005 0,005
-0,05
-0,001 0,01
0,1
-0,0015 0,015
-0,15
-0,002 -0,02
-0,0025 -0,2 -0,025

Eigenvalue of mode: -0,090 +9,713%j
Magnitude: 9,713 1/s, Angle: 90,529 deg

Mode 22

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

: Participation

Eigenvalue of mode: -1,287 +43,148"j
Magnitude: 43,167 1/s, Angle: 91,709 deg

Mode 144:

Period: 0,146 s, Frequency: 6,867 Hz
Damping: 1,287 1/s, Ratio of Amplitudes: 1,206

Participation

Eigenvalue of mode: -0,440 +13,729%j
Magnitude: 13,736 1/s, Angle: 91,837 deg

Mode 50

Period: 0,458 s, Frequency: 2,185 Hz
Damping: 0,440 1/s, Ratio of Amplitudes: 1,223

: Participation

08 -0,6 0.4 0,2

Eigenvalue of mode: -0,090 +9,713%j
Magnitude: 9,713 1/s, Angle: 90,529 deg

0 02 04 06 038

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

-1 0,8 -0,6 -0,4 -0,2

Eigenvalue of mode: -1,287 +43,148"j
Magnitude: 43,167 1/s, Angle: 91,709 deg

0 02 04 0,6 038 1

Period: 0,146 s, Frequency: 6,867 Hz
Damping: 1,287 1/s, Ratio of Amplitudes: 1,206

-1 0,8 -0,6 -0,4 -0,2

Eigenvalue of mode: -0,440 +13,729
Magnitude: 13,736 1/s, Angle: 91,837 deg

0 02 04 0,6 038 1

Period: 0,458 s, Frequency: 2,185 Hz
Damping: 0,440 1/s, Ratio of Amplitudes: 1,223
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ELECTRICO NACIOMNAL

Mode 38: Observability

Mode 34: Observability

Mode 48: Observability

0,025 0,003
0.02 Cluster 1: 0,000
’ 108ur; HP MALALCAHUELLO (U1-U...
0,002 10Sur; HP CARILAFQUEN (U1-U2); s... 0,0006
0,015
0,01 0,0004
0,001
0,005 0,0002
-0,02 -0,01 0,01 0,02 -0,003 -0,002 -0,001 0,001 0,002 0,003 -0,0005 0,0005
-0,005 - nGo2
0,001 Cluster 1:
0,01 ’ 07154; TER LICANTEN U1; speed: 0...
Cluster 2: 1004
07154; HP SAN IGNACIO U1; speed: ...
0,015
-0,002 -0,0006
002 Cluster 1:
06TC; TER SANTA MARTA (U1-U10)... -0,0008
-0,025 -0,003

Eigenvalue of mode: -0,264 +6,929*)
Magnitude: 6,934 1/s, Angle: 92,185 deg

Period: 0,907 s, Frequency: 1,103 Hz
Damping: 0,264 1/s, Ratio of Amplitudes: 1,271

Mode 38: Participation

Period: 1,157 s, Frequency: 0,865 Hz
Damping: 0,254 1/s, Ratio of Amplitudes: 1,341

Eigenvalue of mode: -0,254 +5,432)
Magnitude: 5,438 1/s, Angle: 92,673 deg

Mode 34: Participation

Period: 0,716 s, Frequency: 1,397 Hz
Damping: 0,432 1/s, Ratio of Amplitudes: 1,362

Eigenvalue of mode: -0,432 +8,778"
Magnitude: 8,789 1/s, Angle: 92,817 deg

Mode 48: Participation

-1 0,8 -0,6 0,4 0,2 0 02 04 0,6 038

Eigenvalue of mode: -0,264 +6,929%
Magnitude: 6,934 1/s, Angle: 92,185 deg

Period: 0,907 s, Frequency: 1,103 Hz
Damping: 0,264 1/s, Ratio of Amplitudes: 1,271

-1 0,8 -0,6 -0,4 0,2 0 02 04 0,6 038 1

Eigenvalue of mode: -0,254 +5,432%
Magnitude: 5,438 1/s, Angle: 92,673 deg

Period: 1,157 s, Frequency: 0,865 Hz
Damping: 0,254 1/s, Ratio of Amplitudes: 1,341

-1 0,8 -0,6 -0,4 -0,2 0 02 04 0,6 038 1

Period: 0,716 s, Frequency: 1,397 Hz
Damping: 0,432 1/s, Ratio of Amplitudes: 1,362

Eigenvalue of mode: -0,432 +8,778"
Magnitude: 8,789 1/s, Angle: 92,817 deg
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"COORDINADOR

ELECTRICO NACIOMNAL
-

Mode 20: Participation

PIS Cnacayes;Nodelo idraulo 0: 1,001 0.0 deg _

0,6 038

Mode 30: Participation

_ PE Sarco WTG...; Two mass model; xHgen: -0.71/ -180.0 deg
- PE Sarco WTG...; Two mass model; xHWTR: -0.21/179.9 deg

PE Saro0 WTG C..i Two mass modef x: 1,00/ 0.0 deg _

06 08

-04 -0,2 0 02 04
Period: 0,731s, Frequency: 1,368 Hz
Damping: 0,214 1/s, Ratio of Amplitudes: 1,170

-08 -0,6
Eigenvalue of mode: -0,214 +8,595%

Min. contribution: 0,100

0,2 0 0,2 04

Period: 142,274 s, Frequency: 0,007 Hz
Damping: 0,001 1/s, Ratio of Amplitudes: 1,145

R -0,8 -0,6 0,4

Eigenvalue of mode: -0,001 +0,044*j
Magnitude: 0,044 1/s, Angle: 91,236 deg

Mode 40: Participation

Min. contribution: 0,100

- P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.8 deg
_ P/S Monte Redondo; Monte Redondo ...; xg: -0.84 / -180.0 deg

0,6 038

Magpnitude: 8,597 1/s, Angle: 91,429 deg

Mode 28: Participation

_ PELOS-OLMOS. Two Masses 7

...; xHgen: -0.83 /-178.0 deg

- PE_LOS_OLMOS...; Two Masses (T...; xHWTR: -0.12 / 165.6 deg

PE-LOS-OLMOSA. Two Masses (Typ.x: 1001 00.deg _

02 04

06 08

04 -0,2 0

-08 -0,6
Period: 0,917 s, Frequency: 1,091 Hz

Min. contribution: 0,100

-04 -0,2 0 02 04
Period: 0,645 s, Frequency: 1,550 Hz
Damping: 0,268 1/s, Ratio of Amplitudes: 1,189

-0,8 -0,6

Eigenvalue of mode: -0,268 +9,739%
Magnitude: 9,743 1/s, Angle: 91,578 deg

Min. contribution: 0,100

Eigenvalue of mode: -0,213 +6,855%
Damping: 0,213 1/s, Ratio of Amplitudes: 1,216

Magpnitude: 6,858 1/s, Angle: 91,780 deg
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Mode 44: Participation

_ Frame WECCPE i WIGTADINe T xg: 0,92/ 1794 dog

Frame WECCPE .- WIGTADMe Trx: 1,007 00 deg _

Mode 52: Participation

- PE El Totoral ...; Totoral V90 - ...; xt: -0.16 / 177.9 deg
_ PE El Totoral ...; Totoral V90 - ...; xg: -0.85 / -179.6 deg
PE EIToloral.; Toloral VS0 .3 1001 0.0 deg _

-0,8 -0,6 0,4 0,2 0 0,2 04 0,6 038 1

Eigenvalue of mode: -0,375 +9,057*j
Magnitude: 9,065 1/s, Angle: 92,372 deg

Period: 0,694 s, Frequency: 1,442 Hz
Damping: 0,375 1/s, Ratio of Amplitudes: 1,297

Min. contribution: 0,100

Mode 32: Participation

P/S PE Puelc...; Two mass model; xHgen: -0.25 /-130.1 deg

P/S PE Puelc...; Two mass model; xHWTR: -0.42 / 119.5 deg

P/S PE Puelche Sur; Two mass model; x: 1.00/ 0.0 deg

P/S PE Puelche...; Pitch angle con...; x: -0.30 / -126.3 deg

P/S PE Puelc...; P control mo...; xwfilt: 0.10/-34.0 deg

P/S PE Puelche...; P control mode...; x2: 0.13/-36.9 deg

P/S PE Puelche...; P control mode...; x1: -0.24 / 143.1 deg

-0,8 -0,6 0.4 -0,2 0 02 04 06 08 1

Eigenvalue of mode: -0,441 +9,745%
Magpnitude: 9,755 1/s, Angle: 92,592 deg

Period: 0,645 s, Frequency: 1,551 Hz
Damping: 0,441 1/s, Ratio of Amplitudes: 1,329

Min. contribution: 0,100

Mode 36: Participation

PE Alena Con...; Two mass model; xHgen: -0.32 / -140.9 deg

PE Alena Con...; Two mass model; XHWTR: -0.38 / 126.3 deg

PE Alena Contr...; Two mass model; x: 1.00/ 0.0 deg

PE Alena Contr...; Pitch angle con...; x: -0.20 / -122.4 deg

PE Alena Con...; P control mod...; xwref: -0.11/ 150.4 deg

PE Alena Contr...; P control mode...; x2: 0.09/-45.6 deg

PE Alena Contr...; P control mode...; x1:-0.16 / 134.4 deg

-0,8 -0,6 0,4 0,2 0 0,2 04 0,6 038 1

Eigenvalue of mode: -0,241 +5,147*j
Magnitude: 5,153 1/s, Angle: 92,681 deg

Period: 1,221's, Frequency: 0,819 Hz
Damping: 0,241 1/s, Ratio of Amplitudes: 1,342

Min. contribution: 0,100

-0,8 -0,6 04 -0,2 0 02 04 06 08 1

Eigenvalue of mode: -0,262 +5,313%
Magpnitude: 5,320 1/s, Angle: 92,826 deg

Period: 1,183 s, Frequency: 0,846 Hz
Damping: 0,262 1/s, Ratio of Amplitudes: 1,364

Min. contribution: 0,100
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ELECTRICO NACIOMNAL

15.1.4 Red N-1 Caso 3.- Charrua - Ancoa 500kV

Mode 18: Observability

Mode 138: Observability

Mode 48: Observability

0,0025 0,2 0,025
Cluster 1: Cluster 1:
0,002 Cluster 1: 11Sur; PMGD HP TRUFULTRUFUL .. 02Coq; HP LOS MOLLES U1; speed: ... oy
’ S/E EL ARRIE...; PE SIERRA GOR....... 0,15 A
0,0015 0,015
0,1
0,001 0,01
0,05
0,0005 05
-0,002 -0,001 0,001 0,002 -0,2 -0,15 -0,1 -0,05 0,05 01 0,15 02 -0,02 -0,01 0,01 0,02
-0,0005 0,005
-0,05
-0,001 0,01
0,1
-0,0015 0,015
-0,15
-0,002 -0,02
-0,0025 -0,2 -0,025

Eigenvalue of mode: -0,090 +9,713%j
Magnitude: 9,713 1/s, Angle: 90,531 deg

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

Mode 18: Participation

Eigenvalue of mode: -1,292 +43,389%j
Magnitude: 43,408 1/s, Angle: 91,705 deg

Mode 138:

Period: 0,145 s, Frequency: 6,906 Hz
Damping: 1,292 1/s, Ratio of Amplitudes: 1,206

Participation

Eigenvalue of mode: -0,447 +13,980%j
Magnitude: 13,988 1/s, Angle: 91,833 deg

Mode 48

Period: 0,449 s, Frequency: 2,225 Hz
Damping: 0,447 1/s, Ratio of Amplitudes: 1,223

: Participation

08 -0,6 04 0,2 0 02 04 06 038

Eigenvalue of mode: -0,090 +9,713%j
Magnitude: 9,713 1/s, Angle: 90,531 deg

Period: 0,647 s, Frequency: 1,546 Hz
Damping: 0,090 1/s, Ratio of Amplitudes: 1,060

-1 0,8 -0,6 -0,4 -0,2

Eigenvalue of mode: -1,292 +43,389%

Magnitude: 43,408 1/s, Angle: 91,705 deg

0 02 04 0,6 038 1

Period: 0,145 s, Frequency: 6,906 Hz
Damping: 1,292 1/s, Ratio of Amplitudes: 1,206

-1 0,8 -0,6 -0,4 -0,2

Eigenvalue of mode: -0,447 +13,980°)
Magnitude: 13,988 1/s, Angle: 91,833 deg

0 02 04 0,6 038 1

Period: 0,449 s, Frequency: 2,225 Hz
Damping: 0,447 1/s, Ratio of Amplitudes: 1,223

29



Mode 36: Observability

Mode 30: Observability

0,025 0,003
0,02
0,002 Cluster 1:
0,015 ' 10Sur; HP MALALCAHUELLO (U1-U...
10Sur; HP CARILAFQUEN (U1-U2); s...
0,01
0,001
0,005
-0,02 -0,01 0,01 0,02 -0,003 -0,002 -0,001 0,001 0,002 0,003
-0,005
-0,001
0,01
0,015
-0,002
002 Cluster 1:
06TC; TER SANTA MARTA (U1-U10)...
-0,025 -0,003
Eigenvalue of mode: -0,271 +7,042%) Period: 0,892 s, Frequency: 1,121 Hz Eigenvalue of mode: -0,258 +5,429*) Period: 1,157 s, Frequency: 0,864 Hz
Magnitude: 7,048 1/s, Angle: 92,204 deg Damping: 0,271 1/s, Ratio of Amplitudes: 1,274 Magnitude: 5,435 1/s, Angle: 92,716 deg Damping: 0,258 1/s, Ratio of Amplitudes: 1,347

Mode 36: Participation

Mode 30: Participation

-1 -08 -0,6 -04 -02 0 02 04 06 08
Eigenvalue of mode: -0,271 +7,042% Period: 0,892 s, Frequency: 1,121 Hz
Magnitude: 7,048 1/s, Angle: 92,204 deg Damping: 0,271 1/s, Ratio of Amplitudes: 1,274

-1 -08 -0,6 -04 -02 0 02 04 06 08 1
Eigenvalue of mode: -0,258 +5,429% Period: 1,157 s, Frequency: 0,864 Hz
Magnitude: 5,435 1/s, Angle: 92,716 deg Damping: 0,258 1/s, Ratio of Amplitudes: 1,347
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"COORDINADOR

ELECTRICO NACIOMNAL
-

Mode 16: Participation

PIS Cnacayes;Nodelo idraulo 0: 1,001 0.0 deg _

0,6 038

Mode 26: Participation

_ PE Sarco WTG...; Two mass model; xHgen: -0.71/ -180.0 deg
- PE Sarco WTG...; Two mass model; xHWTR: -0.21/179.9 deg

PE Saro0 WTG C..i Two mass modef x: 1,00/ 0.0 deg _

06 08

-0,6 -04 -0,2 0 02 04
Period: 0,731s, Frequency: 1,368 Hz
Damping: 0,214 1/s, Ratio of Amplitudes: 1,170

-08
Eigenvalue of mode: -0,214 +8,595%

Min. contribution: 0,100

-04 -0,2 0 02 04
Period: 142,275 s, Frequency: 0,007 Hz
Damping: 0,001 1/s, Ratio of Amplitudes: 1,145

-0,8 -0,6

Eigenvalue of mode: -0,001 +0,044*j
Magnitude: 0,044 1/s, Angle: 91,237 deg

Mode 34: Participation

Min. contribution: 0,100

- P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.8 deg
_ P/S Monte Redondo; Monte Redondo ...; xg: -0.84 / -180.0 deg

0,6 038

Magpnitude: 8,597 1/s, Angle: 91,429 deg

Mode 24: Participation

_ PELOS-OLMOS. Two Masses 7

...; xHgen: -0.83 /-178.0 deg

- PE_LOS_OLMOS...; Two Masses (T...; xHWTR: -0.12 / 165.6 deg

PE-LOS-OLUOSA. Two Masses (Typ.x: 1001 0.0 deg _

06 08

04 -0,2 0 02 04

-08 -0,6
Period: 0,917 s, Frequency: 1,091 Hz

Min. contribution: 0,100

-04 -0,2 0 02 04
Period: 0,645 s, Frequency: 1,550 Hz
Damping: 0,268 1/s, Ratio of Amplitudes: 1,189

-0,8 -0,6

Eigenvalue of mode: -0,268 +9,739%
Magnitude: 9,743 1/s, Angle: 91,577 deg

Min. contribution: 0,100

Eigenvalue of mode: -0,213 +6,855%

Magpnitude: 6,858 1/s, Angle: 91,780 deg Damping: 0,213 1/s, Ratio of Amplitudes: 1,216
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Mode 42: Participation

_ Frame WECCPE i WIGTADINe T xg: 0,92/ 1794 dog

Frame WECCPE .- WIGTADMe Trx: 1,007 00 deg _

Mode 44: Participation

- PE El Totoral ...; Totoral V90 - ...; xt: -0.16 / 177.9 deg
_ PE El Totoral ...; Totoral V90 - ...; xg: -0.85 / -179.6 deg
PE EIToloral.; Toloral VS0 .3 1001 0.0 deg _

-0,8 -0,6 0,4 0,2 0 0,2 04 0,6 038 1

Eigenvalue of mode: -0,375 +9,057*j
Magnitude: 9,065 1/s, Angle: 92,372 deg

Period: 0,694 s, Frequency: 1,442 Hz
Damping: 0,375 1/s, Ratio of Amplitudes: 1,297

Min. contribution: 0,100

Mode 28: Participation

P/S PE Puelc...; Two mass model; xHgen: -0.25 /-130.1 deg

P/S PE Puelc...; Two mass model; xHWTR: -0.42 / 119.5 deg

P/S PE Puelche Sur; Two mass model; x: 1.00/ -0.0 deg

P/S PE Puelche...; Pitch angle con...; x: -0.30 / -126.3 deg

P/S PE Puelc...; P control mo...; xwfilt: 0.10/-34.0 deg

P/S PE Puelche...; P control mode...; x2: 0.13/-37.0 deg

P/S PE Puelche...; P control mode...; x1: -0.24 / 143.0 deg

-0,8 -0,6 0.4 -0,2 0 02 04 06 08 1

Eigenvalue of mode: -0,441 +9,745%
Magpnitude: 9,755 1/s, Angle: 92,591 deg

Period: 0,645 s, Frequency: 1,551 Hz
Damping: 0,441 1/s, Ratio of Amplitudes: 1,329

Min. contribution: 0,100

Mode 32: Participation

PE Alena Con...; Two mass model; xHgen: -0.32 / -140.9 deg

PE Alena Con...; Two mass model; XHWTR: -0.38 / 126.3 deg

PE Alena Contr...; Two mass model; x: 1.00/ -0.0 deg

PE Alena Contr...; Pitch angle con...; x: -0.20 / -122.4 deg

PE Alena Con...; P control mod...; xwref: -0.11/ 150.3 deg

PE Alena Contr...; P control mode...; x2: 0.09/-45.6 deg

PE Alena Contr...; P control mode...; x1:-0.16 / 134.4 deg

-0,8 -0,6 0,4 0,2 0 0,2 04 0,6 038 1

Eigenvalue of mode: -0,240 +5,147*j
Magnitude: 5,153 1/s, Angle: 92,673 deg

Period: 1,221's, Frequency: 0,819 Hz
Damping: 0,240 1/s, Ratio of Amplitudes: 1,341

Min. contribution: 0,100

-0,8 -0,6 04 -0,2 0 02 04 06 08 1

Eigenvalue of mode: -0,262 +5,313%
Magpnitude: 5,320 1/s, Angle: 92,823 deg

Period: 1,183 s, Frequency: 0,846 Hz
Damping: 0,262 1/s, Ratio of Amplitudes: 1,363

Min. contribution: 0,100
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15.2 Escenario E2 DA noche Dic2024

15.2.1 Red N

Mode 23: Observability

Mode 29: Observability

Mode 27: Observability

1E-05 0.0001 0.0001
5E-06 5E-05 5E-05
-1E-05 -5E-06 5E-06 1E-05 -0.0001 -5E-05 -0.0001 -5E-05 5E-05 0.0001
-5E-06 -5E-05 -5E-05
05Col; HE c%“fa'i’ﬂ :uz; speed: 0.0.. =05 -0.0001 m N?/Lugs:ﬁ;;bm U2; speed: ... -0.0001

Eigenvalue of mode: -0.294 +10.121%}
Magnitude: 10.125 1/s, Angle: 91.666 deg

Period: 0.621's, Frequency: 1.611 Hz
Damping: 0.294 1/s, Ratio of Amplitudes: 1.200

Eigenvalue of mode: -0.363 +11.563")
Magnitude: 11.569 1/s, Angle: 91.800 deg

Period: 0.543 s, Frequency: 1.840 Hz
Damping: 0.363 1/s, Ratio of Amplitudes: 1.218

Eigenvalue of mode: -0.357 +7.086"j
Magnitude: 7.095 1/s, Angle: 92.882 deg

Period: 0.887 s, Frequency: 1.128 Hz
Damping: 0.357 1/s, Ratio of Amplitudes: 1.372

Mode 23: Participation Mode 29: Participation Mode 27: Participation

02Coq; HP LOS MOLLES U2; speed: -1.00 / -

02Coq; HP LOS MOLLES U1; speed: -1.00 / -

-1 -0.5 0 0.5 1 -1 -0.5 0 0.5 1 -1 -0.5 o) 0.5 1

Eigenvalue of mode: -0.294 +10.121%
Magnitude: 10.125 /s, Angle: 91.666 deg
Period: 0.621's, Frequency: 1.611 Hz

Damping: 0.294 1/s, Ratio of Amplitudes: 1.200
Min. contribution: 0.100

Eigenvalue of mode: -0.363 +11.563"]
Magnitude: 11.569 1/s, Angle: 91.800 deg
Period: 0.543 s, Frequency: 1.840 Hz

Damping: 0.363 1/s, Ratio of Amplitudes: 1.218
Min. contribution: 0.100

Eigenvalue of mode: -0.357 +7.086%j
Magnitude: 7.095 1/s, Angle: 92.882 deg
Period: 0.887 s, Frequency: 1.128 Hz

Damping: 0.357 1/s, Ratio of Amplitudes: 1.372
Min. contribution: 0.100
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Mode 45: Observability

1E-05

5E-06

-1E-05 -5E-06 5E-06 1E-05

E-06

Cluster 1:

07154; HP SAN IGNACIO U1; speed... E-05

Period: 0.701 s, Frequency: 1.426 Hz

Eigenvalue of mode: -0.462 +8.962*j
Damping: 0.462 1/s, Ratio of Amplitudes: 1.382

Magnitude: 8.974 1/s, Angle: 92.950 deg

Mode 45: Participation

0 0.5 1

Damping: 0.462 1/s, Ratio of Amplitudes: 1.382
Min. contribution: 0.100

-1 -0.5

Eigenvalue of mode: -0.462 +8.962*j
Magnitude: 8.974 1/s, Angle: 92.950 deg
Period: 0.701 s, Frequency: 1.426 Hz

Mode 117: Observability

-0.0001

Eigenvalue of mode: -0.985 +18.759%
Magnitude: 18.785 1/s, Angle: 93.005 deg

0.0001‘
5E-05
-5E-05 5E-05 0.0001
-5E-05
Cluster 2:
-0.0001 02Coq; HP LOS MOLLES U2; speed...

Period: 0.335 s, Frequency: 2.986 Hz
Damping: 0.985 1/s, Ratio of Amplitudes: 1.391

Mode 117: Participation

02Coq; HP LOS MOLLES U1; speed: -0.99 /-

0 0.5 1

Damping: 0.985 1/s, Ratio of Amplitudes: 1.391
Min. contribution: 0.100

-1 -0.5

Eigenvalue of mode: -0.985 +18.759%
Magnitude: 18.785 1/s, Angle: 93.005 deg
Period: 0.335 s, Frequency: 2.986 Hz

Mode 25: Observability

0.0001

5E-05

-0.0001

Eigenvalue of mode: -0.323 +5.738%
Magnitude: 5.747 1/s, Angle: 93.222 deg

-5E-05

5E-05 0.0001

-5E-05

-0.0001

Period: 1.095 s, Frequency: 0.913 Hz
Damping: 0.323 1/s, Ratio of Amplitudes: 1.424

Mode 25: Participation

-1

Eigenvalue of mode: -0.323 +5.738’
Magnitude: 5.747 1/s, Angle: 93.222 deg

-0.5 0 0.5 1

*j Damping: 0.323 1/s, Ratio of Amplitudes: 1.424
Min. contribution: 0.100

Period: 1.095 s, Frequency: 0.913 Hz
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Mode 135: Observability

1E-05

5E-06

-1E-05 -5E-06 5E-06 1E-05

-5E-06

-1E-05

Period: 0.400 s, Frequency: 2.502 Hz

Eigenvalue of mode: -1.032 +15.719%
Damping: 1.032 1/s, Ratio of Amplitudes: 1.511

Magnitude: 15.752 1/s, Angle: 93.756 deg

Mode 135: Participation

07154; HP CONVENTO VIEJO U1; speed: -0

-1 -0.5 0 0.5 1

Eigenvalue of mode: -1.032 +15.719%) Damping: 1.032 1/s, Ratio of Amplitudes: 1.511
Magnitude: 15.752 1/s, Angle: 93.756 deg Min. contribution: 0.100
Period: 0.400 s, Frequency: 2.502 Hz

Mode 57: Observability

0.0001

5E-05

-0.0001

07154; HE CIPRESES U3; speed: 0...

Eigenvalue of mode: -0.554 +8.344*j
Magnitude: 8.362 1/s, Angle: 93.796 deg

-5E-05 5E-05 0.0001

-5E-056

Cluster 1: . 9001

Period: 0.753 s, Frequency: 1.328 Hz
Damping: 0.554 1/s, Ratio of Amplitudes: 1.517

Mode 57: Participation

l 07154; HP CURILLINQUE U1; speed: -0.11/

0 0.5

Damping: 0.554 1/s, Ratio of Amplitudes: 1.517
Min. contribution: 0.100

-0.5

Eigenvalue of mode: -0.554 +8.344%]
Magnitude: 8.362 1/s, Angle: 93.796 deg
Period: 0.753 s, Frequency: 1.328 Hz

Mode 73: Observability

0.0001

5E-05

-0.0001 -5E-05

-bE-05

Cluster 1:
08Ch; TER CMPC PACIFICO U3; sp... 2001

Eigenvalue of mode: -0.727 +10.726%
Magnitude: 10.751 1/s, Angle: 93.876 deg

5E-05 0.0001

.586 s, Frequency: 1.707 Hz
:0.727 1/s, Ratio of Amplitudes: 1.531

Mode 73: Participation

-1 -0.5

Eigenvalue of mode: -0.727 +10.726%
Magnitude: 10.751 1/s, Angle: 93.876 deg
Period: 0.586 s, Frequency: 1.707 Hz

0.5 1

Damping: 0.727 1/s, Ratio of Amplitudes: 1.531
Min. contribution: 0.100
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Mode 49: Observability

0.0001
5E-05
-0.0001 -5E-05 E-05 0.0001
-5E-05 Cluster 4:
07154; HE CIPRESES U1; speed: 0....
Cluster 3:
07154; HE CIPRESES US3; speed: 0....
Cluster 2:
07154; HP CURILLINQUE U1; speed...
-0.0001 Cluster 1:

07154; HP ISLA U2; speed: 0.00/-8...

Eigenvalue of mode: -0.492 +7.151%
Magnitude: 7.168 1/s, Angle: 93.933 deg

Period: 0.879 s, Frequency: 1.138 Hz
Damping: 0.492 1/s, Ratio of Amplitudes: 1.540

Mode 49: Participation

07154; HP ISLA U2; speed: -0.16 / -146.8 de

07154; HP ISLA U1; speed: -0.13 / -144.3 de¢

07154; HP CURILLINQUE U1; speed: -0.20 /

07154; HE CIPRESES U3; speed: -0.15/ -16i

07154; HE CIPRESES U1; speed: -0.82 / 16!

-0.5 0 0.5

Eigenvalue of mode: -0.492 +7.151%
Magnitude: 7.168 1/s, Angle: 93.933 deg
Period: 0.879 s, Frequency: 1.138 Hz

Damping: 0.492 1/s, Ratio of Amplitudes: 1.540
Min. contribution: 0.100

Mode 31: Observability

Mode 31: Participation

04RM; HP Las Lajas U1; speed: -0.93 / -172.¢

_ 04RM; HP Las Lajas U2; speed: -0.93 / -172.¢

-0.5 0 0.5

Eigenvalue of mode: -0.369 +5.281%]
Magnitude: 5.294 1/s, Angle: 93.998 deg
Period: 1.190 s, Frequency: 0.840 Hz

Damping: 0.369 1/s, Ratio of Amplitudes: 1.551
Min. contribution: 0.100

Mode 165: Observability

Cluster 1: Cluster 1:
0.0001 04RM; HP Las Lajas U1; speed: 0.0... 07154; HP CONVENTO VIEJO U1, 5... J00)
04RM; HP Las Lajas U2; speed: 0.0...
5E-05 5E-05
-0.0001 -5E-05 5E-05 0.0001 -0.0001 -5E-05 5E-05 0.0001
-5E-05 -5E-05
Cluster 2:
-0.0001 07154; HP CONVENTO VIEJO U2;s... -0.0001
Eigenvalue of mode: -0.369 +5.281%) Period: 1.190 s, Frequency: 0.840 Hz Eigenvalue of mode: -1.212 +17.192* Period: 0.365 s, Frequency: 2.736 Hz
Magnitude: 5.294 1/s, Angle: 93.998 deg Damping: 0.369 1/s, Ratio of Amplitudes: 1.551 Magnitude: 17.235 1/s, Angle: 94.034 deg Damping: 1.212 1/s, Ratio of Amplitudes: 1.558

Mode 165: Participation

07154; HP CONVENTO VIEJO U1; speed: -0

-1 -0.5 0 0.5 1

Eigenvalue of mode: -1.212 +17.192%)
Magnitude: 17.235 1/s, Angle: 94.034 deg
Period: 0.365 s, Frequency: 2.736 Hz

Damping: 1.212 1/s, Ratio of Amplitudes: 1.558
Min. contribution: 0.100
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Mode 51: Observability

1E-05
5E-06
-1E-05 -5E-06 5E-06
-5E-06
-1E-05 Cluster 1:

Eigenvalue of mode: -0.502 +6.410%
Magnitude: 6.429 1/s, Angle: 94.474 deg

Mode 51: Participation

Period: 0.980 s, Frequency: 1.020 Hz
Damping: 0.502 1/s, Ratio of Amplitudes: 1.635

1E-05

07154; HP ITATA U1; speed: 0.00/...

-1 -0.5 0 0.5

Eigenvalue of mode: -0.502 +6.410%
Magnitude: 6.429 1/s, Angle: 94.474 deg
Period: 0.980 s, Frequency: 1.020 Hz

Min. contribution: 0.100

1

Damping: 0.502 1/s, Ratio of Amplitudes: 1.635

Mode 91: Observability

Mode 95: Observability

0.00Qt 11Sur, HP ;‘L‘JP;‘:{C;GEN U3; speed: .. J0Q)1
5E-05| 5E-05)
-0.0001 -5E-05 5E-05 0.0001 -0.0001 -5E-05 5E-05 0.0001
-5E-05 -5E-05
Cluster 2: 11Sur; HP PILMAIQUEN U2; speed: ... ‘;
-0.0001 11ur; HP PILMAIQUEN U2 spei U HP PILMAIQUEN Uf; speed: .. -0.0001

Eigenvalue of mode: -0.886 +10.944%
Magnitude: 10.979 1/s, Angle: 94.629 deg

Period: 0.574 s, Frequency: 1.742 Hz
Damping: 0.886 1/s, Ratio of Amplitudes: 1.663

Mode 91: Participation

HP PILMAIQUEN U2; speed: 0.97/ 0.0 deg

HP PILMAIQUEN U1; speed: 1.00/ -0.0 deg

-1 -0.5

Eigenvalue of mode: -0.886 +10.944%
Magnitude: 10.979 1/s, Angle: 94.629 deg
Period: 0.574 s, Frequency: 1.742 Hz

0 0.5 1

Damping: 0.886 1/s, Ratio of Amplitudes: 1.663
Min. contribution: 0.100

Eigenvalue of mode: -0.893 +10.885%
Magnitude: 10.922 1/s, Angle: 94.688 deg

Period: 0.577 s, Frequency: 1.732 Hz
Damping: 0.893 1/s, Ratio of Amplitudes: 1.674

Mode 95: Participation

HP PILMAIQUEN U3; speed: 1.00/ -0.0 deg

HP PILMAIQUEN U2; speed: 0.48/ 0.4 deg

HP PILMAIQUEN U1; speed: 0.46/ 0.4 deg

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.893 +10.885%)
Magnitude: 10.922 1/s, Angle: 94.688 deg
Period: 0.577 s, Frequency: 1.732 Hz

Damping: 0.893 1/s, Ratio of Amplitudes: 1.674
Min. contribution: 0.100
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Mode 101: Observability

1E-05

5E-06

-1E-05 -5E-06

-5E-06

Cluster 2:

10Sur; HE CANUTILLAR U2; speed: ... E-05
Eigenvalue of mode: -0.932 +11.362%
Magnitude: 11.400 1/s, Angle: 94.688 deg

5E-06 1E-05

Period: 0.553 s, Frequency: 1.808 Hz
Damping: 0.932 1/s, Ratio of Amplitudes: 1.674

Mode 101: Participation

10Sur; HE CANUTILLAR U2; speed: -0.87 / -/

10Sur; HE CANUTILLAR U1; speed: -0.87 / -

-0.5 0

Eigenvalue of mode: -0.932 +11.362"]
Magnitude: 11.400 1/s, Angle: 94.688 deg
Period: 0.553 s, Frequency: 1.808 Hz

0.5

Damping: 0.932 1/s, Ratio of Amplitudes: 1.674
Min. contribution: 0.100

Mode 141: Observability

0.0001

5E-05

-0.0001 -5E-05 5E-05 0.0001

-5E-056

-0.0001

Eigenvalue of mode: -1.067 +12.965%
Magnitude: 13.009 1/s, Angle: 94.703 deg

Period: 0.485 s, Frequency: 2.063 Hz
Damping: 1.067 1/s, Ratio of Amplitudes: 1.677

Mode 141: Participation

_ 06TC; TER SANTA MARTA (U1-U10); speed

-1 -0.5 0 0.5 1

Eigenvalue of mode: -1.067 +12.965%
Magnitude: 13.009 1/s, Angle: 94.703 deg
Period: 0.485 s, Frequency: 2.063 Hz

Damping: 1.067 1/s, Ratio of Amplitudes: 1.677
Min. contribution: 0.100

Mode 93: Observability

0.0001

SE-05

-0.0001 -5E-05

-5E-05

-0.0001

Eigenvalue of mode: -0.887 +10.634%
Magnitude: 10.671 1/s, Angle: 94.769 deg D:

5E-05 0.0001

Period: 0.591 s, Frequency: 1.692 Hz

amping: 0.887 1/s, Ratio of Amplitudes: 1.689

Mode 93: Participation

HP PILMAIQUEN U4; speed: 0.1/ -4.3 deg

HP PILMAIQUEN U3; speed: 1.00/ 0.0 deg

HP PILMAIQUEN U2; speed: 0.51/ 0.6 deg

HP PILMAIQUEN U1; speed: 0.50/ 0.6 deg

-1 -0.5

Eigenvalue of mode: -0.887 +10.634%]
Magnitude: 10.671 1/s, Angle: 94.769 deg
Period: 0.591's, Frequency: 1.692 Hz

0 0.5 1

Damping: 0.887 1/s, Ratio of Amplitudes: 1.689
Min. contribution: 0.100
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Mode 97: Observability

03VR; HP Lg;ﬁ;\tos Ut; speed: ... E-05
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05 Cluster 2:

03VR; HP LOS QUILOS U2; speed: ...

Eigenvalue of mode: -0.902 +10.736%
Magnitude: 10.774 1/s, Angle: 94.804 deg

Period: 0.585 s, Frequency: 1.709 Hz
Damping: 0.902 1/s, Ratio of Amplitudes: 1.696

Mode 97: Participation

03VR; HP LOS QUILOS U2; speed: -0.90 / -1

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.902 +10.736*]
Magnitude: 10.774 1/s, Angle: 94.804 deg
Period: 0.585 s, Frequency: 1.709 Hz

Damping: 0.902 1/s, Ratio of Amplitudes: 1.696
Min. contribution: 0.100

Mode 59: Observability

Cluster 1:
1E-05 10Sur; HP CARILAFQUEN (U1-U2); ..

5E-06

-1E-05 -5E-08 Cluster 3: 5
11Sur; HP PILMAIQUEN US5; speed: ...
10Sur; HE CANUTILLAR U1; speed: ...
10Sur; HE CANUTILLAR U2; speed
11Sur; HP PILMAIQUEN US3; speed: ...

-5E-06

11Sur; HP PILMAIQUEN U4; speed: ...
11Sur; HP PALMAR U1; speed: 0.0..
S/E CENTRAL ...; HP MOCHO U1; s...
11Sur; HP CORRENTOSO U1; spee...
118ur; HP Nalcas G3; speed: 0.00/...
11Sur; HP Nalcas G2; speed: 0.00/ ...
10 more...

Cluster 2:
07154; HP ITATA U1; speed: 0.00/ '
10Sur; TER VALDIVIA U1; speed:

Eigenvalue of mode: -0.555 +6.302")
Magnitude: 6.327 1/s, Angle: 95.037 deg

Period: 0.997 s, Frequency: 1.003 Hz
Damping: 0.555 1/s, Ratio of Amplitudes: 1.740

Mode 59: Participation

iur; HP PULELFU U1; speed: 0.14/ -0.0 deg .
ur; HP CAPULLO U1; speed: 1.00/ 0.0 deg _
L ...; HP MOCHO U1; speed: 0.15/ -0.9 deg .
TER TOCOPILLA...; speed: 0.20/ 23.0 deg .

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.555 +6.302%]
Magnitude: 6.327 1/s, Angle: 95.037 deg
Period: 0.997 s, Frequency: 1.003 Hz

Damping: 0.555 1/s, Ratio of Amplitudes: 1.740
Min. contribution: 0.100

Mode 103: Observability

0.0001
5E-05
-0.0001 -5E-05 5E-05 0.0001
5E-05
Cluster 1:
03VR; HP LOS QUILOS U1; speed: ...
Cluster 2:
03VR; HP LOS QUILOS U2; speed: ... 2001
Eigenvalue of mode: -0.932 +10.431% Period: 0.602 s, Frequency: 1.660 Hz
Magnitude: 10.473 1/s, Angle: 95.106 deg Damping: 0.932 1/s, Ratio of Amplitudes: 1.753

Mode 103: Participation

03VR; HP LOS QUILOS U1; speed: -0.93 /-1

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.932 +10.431%j
Magnitude: 10.473 1/s, Angle: 95.106 deg
Period: 0.602 s, Frequency: 1.660 Hz

Damping: 0.932 1/s, Ratio of Amplitudes: 1.753
Min. contribution: 0.100
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Mode 43: Observability

1E-05

5E-06

-1E-05 -5E-06 5E-06

-5E-06

-1E-05

Eigenvalue of mode: -0.446 +4.931%
Magnitude: 4.951 1/s, Angle: 95.165 deg

Period: 1.274 s, Frequency: 0.785 Hz

Mode 43: Participation

1E-05

Damping: 0.446 1/s, Ratio of Amplitudes: 1.765

-1 -0.5 0 0.5

Eigenvalue of mode: -0.446 +4.931%
Magnitude: 4.951 1/s, Angle: 95.165 deg
Period: 1.274 s, Frequency: 0.785 Hz

Min. contribution: 0.100

1

Damping: 0.446 1/s, Ratio of Amplitudes: 1.765

Mode 67: Observability

0.0001
Cluster 1:
118ur; TER LAUTARO U1; speed: O0...
5E-05
-0.0001 -5E-05 5E-05 0.0001
-5E-05
-0.0001

Eigenvalue of mode: -0.677 +7.472")
Magnitude: 7.502 1/s, Angle: 95.176 deg

Period: 0.841 s, Frequency: 1.189 Hz
Damping: 0.677 1/s, Ratio of Amplitudes: 1.767

Mode 67: Participation

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.677 +7.472%)
Magnitude: 7.502 1/s, Angle: 95.176 deg
Period: 0.841's, Frequency: 1.189 Hz

Damping: 0.677 1/s, Ratio of Amplitudes: 1.767
Min. contribution: 0.100

Mode 163: Observability

1E-05
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
Cluster 2:
06TC; TER SANTA MARTA (U1-U10...
-1E-05
Eigenvalue of mode: -1.189 +13.111% Period: 0.479 s, Frequency: 2.087 Hz
Magnitude: 13.164 1/s, Angle: 95.181 deg Damping: 1.189 1/s, Ratio of Amplitudes: 1.768

Mode 163: Participation

04RM; HP CARENA (U1-U4); speed: -0.98 / -

-1 -0.5 0 0.5 1

Eigenvalue of mode: -1.189 +13.111%)
Magnitude: 13.164 1/s, Angle: 95.181 deg
Period: 0.479 s, Frequency: 2.087 Hz

Damping: 1.189 1/s, Ratio of Amplitudes: 1.768
Min. contribution: 0.100
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Mode 77: Observability

1E-05

5E-06

-1E-05 -5E-06 5E-06 1E-05

-5E-06

-1E-05

Eigenvalue of mode: -0.760 +8.322*j
Magnitude: 8.357 1/s, Angle: 95.215 deg

Period: 0.755 s, Frequency: 1.325 Hz
Damping: 0.760 1/s, Ratio of Amplitudes: 1.774

Mode 77: Participation

118ur; HP PILMAIQUEN U4; speed: -0.38 / -*

SIE CENTRAL ...; HP MOCHO U1; speed: -0.

o l I

-1 -0.5

Eigenvalue of mode: -0.760 +8.322%j
Magnitude: 8.357 1/s, Angle: 95.215 deg
Period: 0.755 s, Frequency: 1.325 Hz

0.5 1

Damping: 0.760 1/s, Ratio of Amplitudes: 1.774
Min. contribution: 0.100

Mode 81: Observability

0.0001

5E-05

-0.0001 -5E-05 5E-05 0.0001

-5E-05

Cluster 1:
03VR; HP JUNCAL UT; speed: 0.00... /1001

Eigenvalue of mode: -0.794 +8.643"j
Magnitude: 8.680 1/s, Angle: 95.249 deg

Period: 0.727 s, Frequency: 1.376 Hz
Damping: 0.794 1/s, Ratio of Amplitudes: 1.781

Mode 81: Participation

I 03VR; HP LOS QUILOS U3; speed: -0.10/ -1

. 03VR; HP BLANCO U1; speed: -0.12/-147.0

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.794 +8.643%j
Magnitude: 8.680 1/s, Angle: 95.249 deg
Period: 0.727 s, Frequency: 1.376 Hz

Damping: 0.794 1/s, Ratio of Amplitudes: 1.781
Min. contribution: 0.100

Mode 99: Observability

0.0001 108ur, HP V\%/IXULS/:TE/;HUELLO (U1-U...
5E-05
-0.0001 -5E-05 5E-05 0.0001
-5E-05
-0.0001

Eigenvalue of mode: -0.925 +9.906%
Magnitude: 9.949 1/s, Angle: 95.337 deg

Period: 0.634 s, Frequency: 1.577 Hz
Damping: 0.925 1/s, Ratio of Amplitudes: 1.799

Mode 99: Participation

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.925 +9.906%
Magnitude: 9.949 1/s, Angle: 95.337 deg
Period: 0.634 s, Frequency: 1.577 Hz

Damping: 0.925 1/s, Ratio of Amplitudes: 1.799
Min. contribution: 0.100
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Mode 87: Observability

1E-05
5E-06

1E-05 -5E-06 5E-06
-5E-06

Cluster 1:
11Sur; HP PALMAR U1; speed: 0.0... E-05

Eigenvalue of mode: -0.868 +9.259%
Magnitude: 9.299 1/s, Angle: 95.353 deg

1E-05

Period: 0.679 s, Frequency: 1.474 Hz
Damping: 0.868 1/s, Ratio of Amplitudes: 1.802

Mode 87: Participation

-1 -0.5

Eigenvalue of mode: -0.868 +9.259%
Magnitude: 9.299 1/s, Angle: 95.353 deg
Period: 0.679 s, Frequency: 1.474 Hz

0 0.5 1

Damping: 0.868 1/s, Ratio of Amplitudes: 1.802

Min. contribution: 0.100

Mode 139: Observability

0.0001

5E-05

-0.0001 -5E-05 5E-05 0.0001

-5E-056

-0.0001

Eigenvalue of mode: -1.037 +10.448%
Magnitude: 10.500 1/s, Angle: 95.669 deg

Period: 0.601 s, Frequency: 1.663 Hz
Damping: 1.037 1/s, Ratio of Amplitudes: 1.866

Mode 139: Participation

-1 -0.5 0 0.5 1

Eigenvalue of mode: -1.037 +10.448%
Magnitude: 10.500 1/s, Angle: 95.669 deg
Period: 0.601 s, Frequency: 1.663 Hz

Damping: 1.037 1/s, Ratio of Amplitudes: 1.866
Min. contribution: 0.100

Mode 111: Observability

Cluster 3:

11Sur; HP PULLINQUE U1; speed: ...
Cluster 2:

11Sur; HP CALLAO U1; speed: 0.00..
10Sur; TER VALDIVIA U1; speed: O...
Cluster 1:

118ur; HP CUMBRES UZ2; speed: 0....
11Sur; HP PILMAIQUEN U4; speed: ...
11Sur; HP PULELFU U1; speed: 0.0...
11Sur; HP PULLINQUE U2; speed: ...
11Sur; HP LICAN (U1-U2); speed: 0...
10Sur; HP CARILAFQUEN (U1-U2); ..

1E-05

1E-05

-1 EW

-5E-06

Cluster 7:
10); spe...
) (UT-U...

Cluster 9:

11Sur; HP CUMBRES U1; speed: 0...

113ur; HP PALMAR U1; speed: 0.0... .

115ur; HP PILMAIQUEN US; speed: .. SP°¢%:
T, e or e 1 s i, SPEed:

Eigenvalue of mode: -0.968 +9.715%
Magnitude: 9.764 1/s, Angle: 95.692 deg

Period: 0.647 s, Frequency: 1.546 Hz
Damping: 0.968 1/s, Ratio of Amplitudes: 1.871

Mode 111: Participation

11Sur; HP PILMAIQUEN U4; speed: -0.55 / -

11Sur; HP PALMAR U1; speed: -0.15 / -165.€

11Sur; HP LICAN (U1-U2); speed: -0.11/-161

10Sur; TER VALDIVIA U1; speed: -0.12 / -15¢

10Sur; HP RUCATAYO U1; speed: -0.96 / -17

10Sur; HP MALALCAHUELLO (U1-U2); spee:

10Sur; HE CANUTILLAR U2; speed: -0.44 / -*

10Sur; HE CANUTILLAR U1; speed: -0.44 / -

-1 -0.5 0 0.5 1

Eigenvalue of mode: -0.968 +9.715%
Magnitude: 9.764 1/s, Angle: 95.692 deg
Period: 0.647 s, Frequency: 1.546 Hz

Damping: 0.968 1/s, Ratio of Amplitudes: 1.871
Min. contribution: 0.100
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Mode 83: Observability

Cluster 1:

Embalse Ancoa(1); HE ANCOA U2; speed: 0.00/119.3 deg 1E-05
Embalse Ancoa(1); HE ANCOA U1; speed: 0.00/119.3 deg
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05
Eigenvalue of mode: -0.817 +8.177 Magnitude: 8.218 1/s, Angle: 95.706 deg Period: 0.768 s, Frequency: 1.301 Hz Damping: 0.817 1/s, Ratio of Amplitudes: 1.873

Mode 83: Participation

Embalse Ancoa(1); HE ANCOA U2; speed: -0.98 / -169.3 deg

Embalse Ancoa(1); HE ANCOA U1; speed: -0.98 / -169.3 deg

-1 -0.8 -0.6 -0.4 -0.2 0

0.2 0.4 0.6

Eigenvalue of mode: -0.817 +8.177% Magnitude: 8.218 1/s, Angle: 95.706 deg Period: 0.768 s, Frequency: 1.301 Hz Damping: 0.817 1/s, Ratio of Amplitudes: 1.873 Min. contribution: 0.100

0.8
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Mode 111: Observability

1E-05

Cluster 3:

11Sur; HP PULLINQUE U1; speed: 0.00/ 82.6 deg
Cluster 2:

118ur; HP CALLAO U1; speed: 0.00/ 47.1 deg
10Sur; TER VALDIVIA U1; speed: 0.00/ 42.7 deg
Cluster 1:

118ur; HP CUMBRES U2; speed: 0.00/ 15.9 deg
11Sur; HP PILMAIQUEN U4; speed: 0.00/ 12.8 deg
11Sur; HP PULELFU U1; speed: 0.00/ 10.1 deg
11Sur; HP PULLINQUE U2; speed: 0.00/ 9.2 deg
118ur; HP LICAN (U1-U2); speed: 0.00/ 7.5 deg
10Sur; HP CARILAFQUEN (U1-U2); speed: 0.00/ 1.6 deg

-5E-06
Cluster 7:
118ur; TER TRINCAO (U1-U10); speed: 0.00/-174.4 deg Cluster 9:
10Sur; HP MALALCAHUELLO (U1-U2); speed: 0.00/-173.0 deg 11Sur; HP CUMBRES U1; speed: 0.00/-11.6 deg
Cluster 8: | ' 000 ’
11Sur; HP PALMAR U1; speed: 0.00/-18.9 de
10Sur; HE CANUTILLAR U1; speed: 0.00/-160.6 deg 11Sur: HP PILMAIQUEN Ss. speed: 0.00/-21 gz deg
108ur; HE CANUTILLAR U2; speed: 0.00 /-160.6 deg -1E-05 ' ' o
Eigenvalue of mode: -0.968 +9.715% Magnitude: 9.764 1/s, Angle: 95.692 deg Period: 0.647 s, Frequency: 1.546 Hz Damping: 0.968 1/s, Ratio of Amplitudes: 1.871

Mode 111: Participation

118ur; HP PILMAIQUEN U4; speed: -0.55 / -177.5 deg

118ur; HP PALMAR U1; speed: -0.15 / -165.8 deg

118ur; HP LICAN (U1-U2); speed: -0.11/-168.3 deg

10Sur; TER VALDIVIA U1; speed: -0.12 / -155.6 deg

10Sur; HP RUCATAYO U1; speed: -0.96 / -171.4 deg

10Sur; HP MALALCAHUELLO (U1-U2); speed: -0.11/-178.8 deg

10Sur; HE CANUTILLAR U2; speed: -0.44 /-165.1 deg

10Sur; HE CANUTILLAR U1; speed: -0.44 /-165.1 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8

Eigenvalue of mode: -0.968 +9.715% Magnitude: 9.764 1/s, Angle: 95.692 deg Period: 0.647 s, Frequency: 1.546 Hz Damping: 0.968 1/s, Ratio of Amplitudes: 1.871 Min. contribution: 0.100
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Mode 53: Partiipation

PE A Con..;Two mass ol xgen: 0.32-134.1 deg

PE A Con..;Two mass ol HTR: 038/ 1145 dag

PE Aera Cont, Two s model x: 100/ 00deg

PE Aana . Pich gl on. ;035112706

PE Aera Con..:P conkol mo.. ol 0131276 dog

PE Aena Con. ;P conol mde..: 2 013/-306 dog

PE Aana . confol mode..:x1 424/ 1494 g

08 06 04 02 o 02 04 06 08
Egenvaueofmode 0504 450767 agniude:5.105 U, Ang 95673 deg Perod: 1205, Fequency: 0808 Hz _ Damping: 0504 1 Retoof npliudes: 1867 M. coiton:0.100

Mode 39: Pa

PISPE Pustc.;Two mass modelxigen 0281318 deg

PISPE Puske. o mass modet HITR: 030/ 1161 deg

IS PE Puskne Sur o mass modl x: 100/ 00 dsg

PISPE Puskhe  Pch anglo on. 0351287 dag

PISPE Puse P contolmo.. it 012/-305 g

PISPE Puskcne. ;P contol mode.. X2 0101334 deg

PISPE Puskne, ;P contl mode... x1 020/ 1466 g

08 08 04 02 0 02 04 06 08

Egonvaaofmoda 0401 45003 Wagnute: 5010 U, Ange: 4585 dep  Por: 1288, Foquency 0706 2 Damping 0401 1, Ratioof Anpliudes: 1855 M. conibton 0.100

Mode 107: Partcipation

PRNLVDLY 2: VDLV Dre Tra; 011/ 1752 dog

PlnLVDLY 2, VDLV Dive Tra: - 085 -179.4 g

Pant VOLY Z:VOLY Drve Trin x: 100/ 0885

PlnLVOLY 1: VDLV Drie Tra: - 03111779 dag

ParLVDLY 1:VOLY DrveTrainx: 036/ 15dsg

08 06 04 02 o 02 04 06 08
Egenvakecfmote: 0965 123457 Magnide: 12387 U, Arge S.4T0dkg  Perod: 0509, Frequency 1965z Damping 0965 s, Rato of Amphudes: 1654 i conhutan 0,100

Mode 109: Partcipation

Plnt VOLY 2, VLV Drie Tra: - 031 179266

PlLVDLY 2 VDLV Dre Tra: x 038 15 dog

PlnL VDLV 1:VOLV Drve Tra: 011/ 1752 dog

Pl VOLY 1 VDLV Drie Tra: - 0.5 1794 g

Pt VOLY 1 VDLV Drve Tran: x 1001 00 dog

08 06 0.4 02 o 02 04 06 08

Eqenvaheofmode: 0967 +2357]  Magnide: 128 s, Arge S4Tode  Perodi0500 . Frequency 1965Hz  Daming: 0967 s, Rati of Ampitudes 1635 M contulon 0100
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Mode 121: Participation

WECC WTG 02 Ca.. D Train Modalx: 011/ 1734 dog

WECG_WTG.02 Ca.: Die Tra Modst x: 0.86/-179.0 dog

WECC_WTG_02Ca.. D Train Mol x: 100/ 00885

WECC_WTG.01 Ca.. e Tran Model x: 0.62/-178.7 dog

WECG_WTG_01Ca.. Die Tran Modsl x: 070/ 03 dsg

08 06 04 02 o 02 04 06 08 1
Egenvaueofmode 0997499257 agniude:9972 1, Mg 95602deg_ Perod 06395, Fequency 1579H2  Damping 0367 1, Retoof Anliudes: 1869 M coniton:0.100

Mode 123: Participation

WEGG_WTG_02Ca.;Die Tran Model x: 0.62/-179.4 dog

WECC_WTG 02 Ca.. rve-Trn Mol x 070 03 deg

WECC_WTG.01Ca.. Drve Train Modalx: 011/ 1754 dog

WECG_WTG_01Ca.; Drie Tra Modst x: 0.86/-179.0 dog

WECC_WTG_01 Ca.. rve-Tln Mot x 1001 00 dog

08 08 04 02 0 02 04 06 08 1

Equrvaoofmoda 0897 49523]  Wagniude-9972 U, Ange $5582deg _ Por: 0833, Fequency 1579Hz _ Damping 06T 1, Ratioof Anpliudes: 1863 . conibton 0.100

Mode 71: Participation

_ FPECUIL ST AD T g 051 1000

PP CANA GRS 101 000 _

08 06 04 02 o 02 04 06 08 1
Eqenvaueofmode 0709 46967]  agniude: 018 U, Ang 95709 dep Pero 09005, Fequency: 111z Damping 0709 1, Retool Anplioes: 1883 M. coiaton:0.100

Mode 131: Partcipation

WECG_WTG_04 Ca.: Die Tra Model: xt 012/ 1600 deg

WECC_WTG.04 Ca.. Drve-Tran Modelx: 089/ 1600 dag

WECG WTG_04Ca.. Drve Tran Model x: 1001 00deg

Dive-Tran deh ot 012/ 1799 g

WECC WTG.03 Ca.. D Tran Mol x: 067/ 173 dag

WECC_WTG_05 Ca.. e Tl Mol x 0981 0.1 dog

08 06 0.4 02 o 02 04 06 08 1

Elgenabe ofmode: 1026 577 Mageude: 10020 T, Ange 9567209 Porod: 0500, Froqency: 1588 K2 Daping- 1025 s, Raloof Ampludes 150 i, contbuton: 0100
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Mode 19: Partiipation

PISats Redond; one Redon . 3 .16/ 1799 dog

IS Nrte Redond onte Redondo 135084 180 85

PIS e Recond; arle Rodonda V.. 1.001 00 dag

08 06 04 02 o 02 04 06 08 1
Egervaueofmode 0254497557 agniuge:9755 U, Ang 91403 deg Perod 0645, Fequency 1540 H2  Damping 0254 1 Retool Anpliodes: 1178 M conibton:0.100

Pl 1 Areyen;PE 1 Arayan 0111 1704 deg

Plnt 1 Arayan, PE € Arayan g 089 1799 g

Plns | Arayan; PE I Arayan . x: 100/ 00dog

08 08 04 02 0 02 04 06 08 1

Egenvsheofmode: 0391 #2605 Magnide: 12645 1, Arge S17T0ckg  Perot: 047 s, Frequency 2012Hz  Damaing:0.391 s, Rt of Ampitudes 1214 M conuon: 0100

Mode 35: Participation

Tolray et TLNY_0_V80 Dr. X011/ 1794 deg

Talray Ot TLNY_0_V90 .. - 038 1799 dog

Talnay .., TLNY_0_V40 D¢ 100/ 00dag

08 06 04 02 o 02 04 06 08 1
Egenvakecfmote: 0392 1256]  Magnide: 12588 1, Arge S1763dkg  Perot 0499, Fequency 2002Hz  Damping 0362 s, Ratoof Ampludes: 1216 i cormutan 0,100

Los utros WE..; CUR D T .11/ 1794 dog

Los Cutucs WE..; CUR DT x5 089178 deg

Los Curos WE..;CUR Drve- T 100/ 00

08 06 0.4 02 o 02 04 06 08 1

Eqenveheofmode: 0392 1256]  Magnide: 12588 s, Arge 91765 ceg Perodi 0400, Fequency 2002Hz  Daming: 0362 s, Ratioof Ampitudes 1216 M coniulon 0100
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Mode 21: Participation

PE Sarco WTG..:Two mass modet:xigen: 05611600 ceg

PE Sar0WTG..{Two mass model HITR: 022/ 1795 deg

PE Sarca TG C. Two mass modsl .00/ 00dag

PISPE Saro; WP Ace Powe._ p: 008 -147.4 g

08 06 04 02 o 02 04 06 08 1
Egenvaueofmode 0278 483757 agniude:319 U, Ang 9100 deg  Perod 0750, Fequency 1333H2  Damping 027615, Retool npliodes: 1232 M coniton:0.100

Mode 41: Pa
_FW'WECUE oA et

PRI STGTA DT 10 00 _

08 08 04 02 0 02 04 06 08

Eqorvaaofmoda 044199057]  Wagnute- 063 U, Angle 2701 dop _ Poro: 0894, Foquency 1441Hz  Damping 04411, Ratiool Anpliudes: 1358 M. conrbton 0.100

Mode 63: Participation

_ VECCELPELDUNICT AT 23 05211005

VECCRLPELDUIST AT 10 0008 _

08 06 04 02 o 02 04 06 08

Eqenvaueofmode 065949057 agniude:0080 U, Ange 4164 dep  Pero: 0694, Fequency 1441 Hz  Damping: 0650 1, Retool Anplioes: 1500 M. coiaton:0.100

PISPE Auors WP Ackvs Pows. .1 01450 dog

PISPE Aurors WP Actv Pone...x 007 1260y

PE Aurors WT.. Tuo mass modet sign: 05

1800 deg

PE Aurors WT.. T mass model TR 0241798 6eg

PE Autors WTG . Two mass el . 100/ 0.0 dog

08 06 0.4 02 o 02 04 06 08 1

Egunvaoofmode 089998040 agniude- 8062 U, Ange 84189 deg  Pero 0781, Foquency 1200Hz  Damping 0589 1 Ratioof Anpliudes: 1584 N conbton 0.100
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ELECTRICO NACIONAL

15.2.2 Red N-1 Caso 1.- Changos — Parinas 500kV

Mode 19: Observability

1E-09
5E-10
-1E-09 -5E-10 5E-10 1E-09
-5E-10
Cluster 1:
05Col; HE COLBUN U2; speed: 0.00 /-125.0 deg -1E-09
Eigenvalue of mode: -0.295 +10.121% Period: 0.621's, Frequency: 1.611 Hz
Magnitude: 10.126 1/s, Angle: 91.670 deg Damping: 0.295 1/s, Ratio of Amplitudes: 1.201
Mode 19: Participation
OGO HE COLBUN U speed: 1001 0050 _
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.295 +10.121%j
Magnitude: 10.126 1/s, Angle: 91.670 deg

Period: 0.621 s, Frequency: 1.611 Hz
Damping: 0.295 1/s, Ratio of Amplitudes: 1.201

Min. contribution: 0.100

Mode 25: Observability

Cluster 1: 1E-05
02Coq; HP LOS MOLLES U2; speed: 0.00/ 168.9 deg
02Coq; HP LOS MOLLES U1; speed: 0.00/168.9 deg
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.364 +11.543%j
Magnitude: 11.549 1/s, Angle: 91.805 deg

Period: 0.544 s, Frequency: 1.837 Hz
Damping: 0.364 1/s, Ratio of Amplitudes: 1.219

Mode 25: Participation

02Coq; HP LOS MOLLES U2; speed: -1.00 / -177.3 deg

02Coq; HP LOS MOLLES U1; speed: -1.00 / -177.3 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.364 +11.543")
Magnitude: 11.549 1/s, Angle: 91.805 deg

Period: 0.544 s, Frequency: 1.837 Hz
Damping: 0.364 1/s, Ratio of Amplitudes: 1.219

Min. contribution: 0.100
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Mode 17: Participation

_ PE Sarco WTG...; Two mass model; xHgen: -0.66 / -180.0 deg
_ PE Sarco WTG...; Two mass model; xHWTR: -0.22 / 179.8 deg
- P/S PE Sarco; WP Active Powe...; xp: -0.09 / -147.4 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Eigenvalue of mode: -0.282 +8.370*] Magnitude: 8.374 1/s, Angle: 91.927 deg Period: 0.751 s, Frequency: 1.332 Hz Damping: 0.282 1/s, Ratio of Amplitudes: 1.235 Min. contribution: 0.100

Mode 37: Participation

_ Frme WECE.PE TG ADRET. 20 821180019

Frame WEGC.PE WTGT ADMeTr e 1001 0o _

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Eigenvalue of mode: -0.441 +9.052] Magnitude: 9.063 1/s, Angle: 92.791 deg Period: 0.694 s, Frequency: 1.441 Hz Damping: 0.441 1/s, Ratio of Amplitudes: 1.358 Min. contribution: 0.100
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Mode 15: Participation

P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.9 deg

P/S Monte Redondo; Monte Redondo ...; xg: -0.84 / -180.0 deg

PIS Monte Redondo; Monte Redondo V...; x: 1.00/ -0.0 deg

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.254 +9.735% Magnitude: 9.738 1/s, Angle: 91.493 deg Period: 0.645 s, Frequency: 1.549 Hz Damping: 0.254 1/s, Ratio of Amplitudes: 1.178 Min. contribution: 0.100

Mode 29: Participation

Planta EI Arrayan; PE El Arrayan ...; xt: -0.11/ 179.4 deg

Planta EI Arrayan; PE El Arrayan ...; xg: -0.89 / -179.9 deg

Planta El Arrayan; PE El Arrayan D..

: 1.00/ 0.0 deg

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.391 +12.639% Magnitude: 12.645 1/s, Angle: 91.770 deg Period: 0.497 s, Frequency: 2.012 Hz Damping: 0.391 1/s, Ratio of Amplitudes: 1.214 Min. contribution: 0.100

Mode 31: Participation

Talinay Orient...; TLNY_O_V90 Dr...; xt: -0.11/179.4 deg

Talinay Orient...; TLNY_O_V90 Dr...; xg: -0.89 /-179.9 deg

Talinay Orient...; TLNY_O_V90 Dri...;x: 1.00/ -0.0 deg

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.392 +12.582* Magnitude: 12.588 1/s, Angle: 91.783 deg Period: 0.499 s, Frequency: 2.002 Hz Damping: 0.392 1/s, Ratio of Amplitudes: 1.216 Min. contribution: 0.100

Mode 33: Participation

Los Cururos WE...; CUR Drive-Train; xt: -0.11/ 179.4 deg

Los Cururos WE...; CUR Drive-Train; xg: -0.89 / -179.9 deg

Los Cururos WE...; CUR Drive-Train; x: 1.00/ 0.0 deg

-0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.392 +12.582* Magnitude: 12.588 1/s, Angle: 91.783 deg Period: 0.499 s, Frequency: 2.002 Hz Damping: 0.392 1/s, Ratio of Amplitudes: 1.216 Min. contribution: 0.100
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15.2.3 Red N-1 Caso 2:- Nueva Pan de Aztcar — Polpaico 500kV

Mode 19: Observability

1E-05
8E-06
B6E-06
4E-06

2E-06

1.1E-05 -5.5E-06 5.56E-06 1.1E-05
-2F-06

-4E-06
-6E-06

-8E-06

Cluster 1: =05
05Col; HE COLBUN U2; speed: 0.0... =~
Period: 0.621 s, Frequency: 1.611 Hz

Eigenvalue of mode: -0.294 +10.121%
Damping: 0.294 1/s, Ratio of Amplitudes: 1.200

Magnitude: 10.126 1/s, Angle: 91.665 deg

Mode 19: Participation

-1 -0.5 0 0.5 1

Damping: 0.294 1/s, Ratio of Amplitudes: 1.200
Min. contribution: 0.100

Eigenvalue of mode: -0.294 +10.121%)
Magnitude: 10.126 1/s, Angle: 91.665 deg
Period: 0.621 s, Frequency: 1.611 Hz

Mode 23: Observability

0.0001
5E-05
-0.0001 -5E-05 5E-05 0.0001
-5E-05
-0.0001 05Col; HE N(\:/‘\lg:ieI:::JRA U2; speed: ...

Period: 0.887 s, Frequency: 1.128 Hz

Eigenvalue of mode: -0.357 +7.086"
Damping: 0.357 1/s, Ratio of Amplitudes: 1.372

Magnitude: 7.095 1/s, Angle: 92.882 deg

Mode 23: Participation

-1 -0.5 [o] 0.5 1

Eigenvalue of mode: -0.357 +7.086"]
Magnitude: 7.095 1/s, Angle: 92.882 deg
Period: 0.887 s, Frequency: 1.128 Hz

Damping: 0.357 1/s, Ratio of Amplitudes: 1.372
Min. contribution: 0.100

Mode 25: Observabi

= Cluster 1:
02Cog; HP LOS MOLLES U2; speed... 2001
02Coq: HP LOS MOLLES U1; speed..
5E-05
-0.0001 -5E-05 5E-05 0.0001
-5E-05
-0.0001
Eigenvalue of mode: -0.363 +11.563% Period: 0.543 s, Frequency: 1.840 Hz

Magnitude: 11.569 1/s, Angle: 91.800 deg Damping: 0.363 1/s, Ratio of Amplitudes: 1.218

Mode 25: Participation

02Coq; HP LOS MOLLES U2; speed: -1.00 /

_ 020G P LOS MOLLES Ut speedt 1001

-1 -0.5 0 0.5 1

Damping: 0.363 1/s, Ratio of Amplitudes: 1.218
Min. contribution: 0.100

Eigenvalue of mode: -0.363 +11.563"]
Magnitude: 11.569 1/s, Angle: 91.800 deg
Period: 0.543 s, Frequency: 1.840 Hz
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Mode 33: Participation

- Los Cururos WE...; CUR Drive-Train; xt: -0.11/179.4 deg
_ romCunos 5. CLRDe T o Q8 T8 deo

tos unres WE’ R Drive-Trai"‘ v deg _

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.392 +12.582* Magnitude: 12.588 1/s, Angle: 91.783 deg Period: 0.499 s, Frequency: 2.002 Hz Damping: 0.392 1/s, Ratio of Amplitudes: 1.216 Min. contribution: 0.100

Mode 37: Participation

_ Frme WECE.PE TG ADRET. 20 821180019

Frame WEGC.PE WTGT ADMeTr e 1001 0o _

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.441 +9.052] Magnitude: 9.063 1/s, Angle: 92.791 deg Period: 0.694 s, Frequency: 1.441 Hz Damping: 0.441 1/s, Ratio of Amplitudes: 1.358 Min. contribution: 0.100
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ELECTRICO NACIOMNAL

Mode 15: Participation

P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.9 deg

P/S Monte Redondo; Monte Redondo ...; xg: -0.84 / -180.0 deg

PIS Monte Redondo; Monte Redondo V...; x: 1.00/ 0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.254 +9.735% Magnitude: 9.738 1/s, Angle: 91.493 deg Period: 0.645 s, Frequency: 1.549 Hz Damping: 0.254 1/s, Ratio of Amplitudes: 1.178 Min. contribution: 0.100

Mode 17: Participation

PE Sarco WTG...; Two mass model; xHgen: -0.66 / -180.0 deg

PE Sarco WTG...; Two mass model; xHWTR: -0.22 / 179.8 deg

PE Sarco WTG C...; Two mass model; x: 1.00/ 0.0 deg

P/S PE Sarco; WP Active Powe...; xp: -0.09 / -147.4 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.278 +8.375%] Magnitude: 8.379 1/s, Angle: 91.900 deg Period: 0.750 s, Frequency: 1.333 Hz Damping: 0.278 1/s, Ratio of Amplitudes: 1.232 Min. contribution: 0.100

Mode 29: Participation

Planta El Arrayan; PE El Arrayan ...; xt: -0.11/179.4 deg

Planta EI Arrayan; PE El Arrayan ...; xg: -0.89 / -179.9 deg

Planta El Arrayan; PE El Arrayan D...;x: 1.00/ 0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.391 +12.639% Magnitude: 12.645 1/s, Angle: 91.770 deg Period: 0.497 s, Frequency: 2.012 Hz Damping: 0.391 1/s, Ratio of Amplitudes: 1.214 Min. contribution: 0.100

Mode 31: Participation

Talinay Orient...; TLNY_O_V90 Dr...; xt:-0.11/179.4 deg

Talinay Orient...; TLNY_O_V90 Dr...; xg: -0.89/-179.9 deg

Talinay Orient...; TLNY_O_V90 Dri...;x: 1.00/ 0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.392 +12.582* Magnitude: 12.588 1/s, Angle: 91.783 deg Period: 0.499 s, Frequency: 2.002 Hz Damping: 0.392 1/s, Ratio of Amplitudes: 1.216 Min. contribution: 0.100



ELECTRICO NACIONAL

15.2.4 Red N-1 Caso 3.- Charruia — Ancoa 500kV

Mode 23: Observability

1E-05

8E-06

6E-06

4E-06

2E-06

1.1E-05 -5.5E-06 5.5E-06

-2F-06

-4E-06

-6E-06

-8E-06

Cluster 1:
05Col; HE COLBUN UZ2; speed: 0.0... E-05

Eigenvalue of mode: -0.325 +10.112%j
Magnitude: 10.118 1/s, Angle: 91.843 deg

Mode 23: Participation

Period: 0.621's, Frequency: 1.609 Hz
Damping: 0.325 1/s, Ratio of Amplitudes: 1.224

1.1E-05

-1 -0.5 0 0.5

Eigenvalue of mode: -0.325 +10.112%)
Magnitude: 10.118 1/s, Angle: 91.843 deg
Period: 0.621's, Frequency: 1.609 Hz

Min. contribution: 0.100

1

Damping: 0.325 1/s, Ratio of Amplitudes: 1.224

Mode 25: Observability

0.0001
5E-05
-0.0001 -5E-05 5E-05 0.0001
-5E-05
-0.0001 05Col; HE ;L?:EERA U2; speed: ..

Period: 0.881's, Frequency: 1.135 Hz

Eigenvalue of mode: -0.350 +7.133"j
Damping: 0.350 1/s, Ratio of Amplitudes: 1.361

Magnitude: 7.142 1/s, Angle: 92.808 deg

Mode 25: Participation

-1 -0.5 0 0.5 1

Damping: 0.350 1/s, Ratio of Amplitudes: 1.361
Min. contribution: 0.100

Eigenvalue of mode: -0.350 +7.133%
Magnitude: 7.142 /s, Angle: 92.808 deg
Period: 0.881's, Frequency: 1.135 Hz

Mode 27: Observability

Cluster 1:
02Cog; HP LOS MOLLES U; speed... 0001
02Cog: HP LOS MOLLES U2; speed...

5E-05

-0.0001 -5E-05 5E-05 0.0001

-5E-05

-0.0001

Period: 0.544's, Frequency: 1.838 Hz

Eigenvalue of mode: -0.363 +11.550%
Damping: 0.363 1/s, Ratio of Amplitudes: 1.219

Magnitude: 11.556 1/s, Angle: 91.802 deg

Mode 27: Participation

02Coq; HP LOS MOLLES U2; speed: -1.00 /

-1 -0.5 0 0.5 1

Damping: 0.363 1/s, Ratio of Amplitudes: 1.219

Eigenvalue of mode: -0.363 +11.550%)
Min. contribution: 0.100

Magnitude: 11556 1/s, Angle: 91.802 deg
Period: 0.544 s, Frequency: 1.838 Hz
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"COORDINADOR
ELECTRICO NACIONAL

Mode 35: Participation

- Los Cururos WE...; CUR Drive-Train; xt: -0.11/179.4 deg
_ romCunos 5. CLRDe T o Q8 T8 deo

tos unres WE’ R Drive-Trai"‘ v deg _

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.392 +12.582* Magnitude: 12.588 1/s, Angle: 91.783 deg Period: 0.499 s, Frequency: 2.002 Hz Damping: 0.392 1/s, Ratio of Amplitudes: 1.216 Min. contribution: 0.100

Mode 39: Participation

_ Frme WECE.PE TG ADRET. 20 821180019

Frame WEGC.PE WTGT ADMeTr e 1001 0o _

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.441 +9.052] Magnitude: 9.063 1/s, Angle: 92.791 deg Period: 0.694 s, Frequency: 1.441 Hz Damping: 0.441 1/s, Ratio of Amplitudes: 1.358 Min. contribution: 0.100



"COORDINADOR

ELECTRICO NACIOMNAL

Mode 17: Participation

P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.9 deg

P/S Monte Redondo; Monte Redondo ...; xg: -0.84 / -180.0 deg

PIS Monte Redondo; Monte Redondo V...; x: 1.00/ -0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.254 +9.735% Magnitude: 9.738 1/s, Angle: 91.493 deg Period: 0.645 s, Frequency: 1.549 Hz Damping: 0.254 1/s, Ratio of Amplitudes: 1.178 Min. contribution: 0.100

Mode 19: Participation

PE Sarco WTG...; Two mass model; xHgen: -0.66 / -180.0 deg

PE Sarco WTG...; Two mass model; xHWTR: -0.22 / 179.8 deg

PE Sarco WTG C...; Two mass model; x: 1.00/ 0.0 deg

P/S PE Sarco; WP Active Powe...; xp: -0.09 / -147.4 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.279 +8.373%] Magnitude: 8.378 1/s, Angle: 91.908 deg Period: 0.750 s, Frequency: 1.333 Hz Damping: 0.279 1/s, Ratio of Amplitudes: 1.233 Min. contribution: 0.100

Mode 31: Participation

Planta El Arrayan; PE El Arrayan ...; xt: -0.11/179.4 deg

Planta EI Arrayan; PE El Arrayan ...; xg: -0.89 / -179.9 deg

Planta El Arrayan; PE El Arrayan D...;x: 1.00/ 0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.391 +12.639% Magnitude: 12.645 1/s, Angle: 91.770 deg Period: 0.497 s, Frequency: 2.012 Hz Damping: 0.391 1/s, Ratio of Amplitudes: 1.214 Min. contribution: 0.100

Mode 33: Participation

Talinay Orient...; TLNY_O_V90 Dr...; xt:-0.11/179.4 deg

Talinay Orient...; TLNY_O_V90 Dr...; xg: -0.89/-179.9 deg

Talinay Orient...; TLNY_O_V90 Dri...; x: 1.00/ -0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1

Eigenvalue of mode: -0.392 +12.582* Magnitude: 12.588 1/s, Angle: 91.783 deg Period: 0.499 s, Frequency: 2.002 Hz Damping: 0.392 1/s, Ratio of Amplitudes: 1.216 Min. contribution: 0.100
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15.3 Escenario E3 DB dia Abr2024

15.3.1 Red N

Mode 33: Observability

Cluster 1 1E-05
02Coq; HP LOS MOLL... 4
5E-06

-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.383 +13.249%)
Magnitude: 13.254 1/s. Angle: 91.655 deg
Period: 0.474 s, Frequency: 2.109 Hz
Damping: 0.383 1/s, Ratio of Amplitudes: 1.199

Mode 33: Participation

- 05 0 05 1

Eigenvalue of mode: -0.383 +13.249)
Magnitude: 13.254 1/s. Angle: 91.655 deg
Period: 0.474 s, Frequency: 2.109 Hz
Damping: 0.383 1/s. Ratio of Amplitudes: 1.199
Min. contribution: 0.100

Mode 31: Observability

-1E-05

Cluster 1 1E-05
05Col: HE MACHICUR. .
5E-06
-5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.350 +7.2227
Magnitude: 7.230 1/s, Angle: 92.777 deg
Period: 0.870 s, Frequency: 1.149 Hz
Damping: 0.350 1/s, Ratio of Amplitudes: 1.356

Mode 31: Participation

05 0 05 1

Eigenvalue of mode: -0.350 +7.2227
Magnitude: 7.230 1/s, Angle: 92.777 deg
Period: 0.870 s, Frequency: 1.149 Hz
Damping: 0.350 1/s, Ratio of Amplitudes: 1.356
Min. contribution: 0.100

Mode 41: Observability

-1E-05

1E-05 Cluster 1
07154 HP SAN IGNACI...
5E-06
-5E-06 SE-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.444 +9.036"
Magnitude: 9.047 1/s, Angle: 92811 deg
Period: 0.695 s, Frequency: 1.438 Hz
Damping: 0.444 1/s, Ratio of Amplitudes: 1.361

Mode 41: Participation

_ 07154 HP SAN IGNACIO U1: sp

05 0 05 1

Eigenvalue of mode: -0.444 +9.036"
Magnitude: 9.047 1/s, Angle: 92 811 deg
Period: 0.695 s, Frequency: 1.438 Hz
Damping: 0.444 1/s, Ratio of Amplitudes: 1.361
Min. contribution: 0.100



Mode 19: Observability

1E-05 Cluster 1:
10Sur; HP CARILAFQU...
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.264 +5.360%
Magnitude: 5.367 1/s, Angle: 92.821 deg
Period: 1.172 s, Frequency: 0.853 Hz
Damping: 0.264 1/s, Ratio of Amplitudes: 1.363

Mode 19: Participation

_ 108ur; HP CARILAFQUEN (U1-l

-1 05 0 05 1

Eigenvalue of mode: -0 264 +5 3607
Magnitude: 5 367 1/s, Angle: 92 821 deg
Period: 1.172 s, Frequency: 0.853 Hz
Damping: 0.264 1/s, Ratio of Amplitudes: 1.363
Min_ contribution: 0.100

Mode 35: Observability

-1E-05

Cluster 1: 1E-05
07154; HE CIPRESES ...
5E-06
-5E-08 5E-06 1E-05
-5E-06
Cluster 2:
-1E-05 07154; HE CIPRESES ..

Eigenvalue of mode: -0.401 +7.845%
Magnitude: 7.855 1/s, Angle: 92.926 deg
Period: 0.801 s, Fregquency: 1.248 Hz
Damping: 0.401 1/s, Ratio of Amplitudes: 1.379

Mode 35: Participation

- 07154; HE CIPRESES U3; speet

-0.5 0 05

Eigenvalue of mode: -0 401 +7 845%
Magnitude 7 855 1/s, Angle: 92 926 deg
Period: 0.801 s, Frequency: 1.248 Hz
Damping: 0.401 1/s, Ratio of Amplitudes: 1.379
Min_ contribution: 0.100

Mode 29: Observability

-1E-05

1E-05 Cluster 1:
04RM; HP Las Lajas U...
04RM: HP Las Lajas U...
5E-06
-5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.310 +5.188%
Magnitude: 5.197 1/s, Angle: 93.420 deg
Period: 1.211 s, Frequency: 0.826 Hz
Damping: 0.310 1/s, Ratio of Amplitudes: 1.456

Mode 29: Participation

04RM; HP Las Lajas U2; speed

04RM; HP Las Lajas U1; speed:

-0.5 0 05

Eigenvalue of mode: -0.310 +5 188"
Magnitude: 5 197 1/s, Angle: 93 420 deg
Period: 1.211 s, Frequency: 0.826 Hz
Damping: 0.310 1/s, Ratio of Amplitudes: 1.456
Min. confribution: 0.100
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Mode 107: Observability

Cluster 1: 1E-05
07154; HP CONVENT...
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -1.079 +16.261%
Magnitude: 16.297 1/s, Angle: 93.796 deg
Period: 0.386 s, Frequency: 2.588 Hz
Damping: 1.079 1/s, Ratio of Amplitudes: 1.517

Mode 107: Participation

_ 07154, HP CONVENTO VIEJO L

-1 05 0 05 1

Eigenvalue of mode” -1.079 +16 2617
Magnitude: 16.297 1/s, Angle: 93 796 deg
Period: 0.386 s, Frequency: 2.588 Hz
Damping: 1.079 1/s, Ratio of Amplitudes: 1.517
Min_ contribution: 0.100

Mode 45: Observability

Mode 65: Observability

Eigenvalue of mode: -0 469 +6 953"
Magnitude” 6 969 1/s, Angle: 93 858 deg
Period: 0.904 s, Frequency: 1.107 Hz
Damping: 0.489 1/s, Ratio of Amplitudes: 1.528
Min_ contribution: 0.100

Cluster 3: 1E-05 Cluster 2: 1E-05 Cluster 1:
07154; HE CIPRESES ... 07154; HP CURILLING... 11Sur; TER LAUTARO ...
Cluster 4: Cluster 1 118ur; TER LAUTARO
07154; HE CIPRESES ... 07154; HP ISLA U1; sp...
07154; HP ISLA U2; sp...
5 5E-06
-1E-05 -5E-08 5E-06 1E-05 -1E-05 -5E-06 5E-06 1E-05
-5E-06 -5E-06
-1E-05 -1E-05
Eigenvalue of mode: -0.469 +6.953% Eigenvalue of mode: -0.743 +10.280%
Magnitude: 6.969 1/s, Angle: 93.858 deg Magnitude: 10.307 1/s, Angle: 94.136 deg
Period: 0.904 s, Frequency: 1.107 Hz Period: 0.611 s, Frequency: 1.636 Hz
Damping: 0.469 1/s, Ratio of Amplitudes: 1.528 Damping: 0.743 1/s, Ratio of Amplitudes: 1.575
Mode 45: Participation Mode 65: Participation
07154; HP ISLA UZ; speed: -0.2
07154 HP ISLA U1" speed- -0 1 - 11Sur, TER LAUTARO U2, spee
07154, HP CURILLINQUE U1; s
07454; HE CIPRESES U3; spe _ 18ur, TER LAUTARO U1, spe
(07154; HE CIPRESES U1; speet
08 08 04 -02 0 02 04 0.6 0.8 -1

05 0 05 1

Eigenvalue of mode: -0.743 +10.280%
Magnitude: 10307 1/s, Angle- 94 136 deg
Period: 0.611 s, Frequency: 1.636 Hz
Damping: 0.743 1/s, Ratio of Amplitudes: 1.575
Min. confribution: 0.100
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Mode 67: Observability

1E-05
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
Cluster 1:
08Ch; TER CMPC PAC...
-1E-05

Eigenvalue of mode: -0.744 +0.160%4
Magnitude: 9.190 1/s, Angle: 94.642 deg
Period: 0.686 s, Frequency: 1.458 Hz
Damping: 0.744 1/s, Ratio of Amplitudes: 1.666

Mode 67: Participation

_ 08Ch; TER CMPC PACIFICO U2

-1 05 0 05

Eigenvalue of mode: -0.744 +9 1607
Magnitude: 9.190 1/s, Angle: 94 642 deg
Period: 0.686 s, Frequency: 1.458 Hz
Damping: 0.744 1/s, Ratio of Amplitudes: 1.666
Min_ contribution: 0.100

Mode 101: Observability

06TC; TER SANTAMA . -{E-05'

1E-05
5E-06
-1E-05 -5E-08 5E-06
-5E-06
Cluster 1:

Eigenvalue of mode: -1.065 +12.999%
Magnitude: 13.043 1/s, Angle: 94.685 deg
Period: 0.483 s, Frequency: 2.069 Hz

Damping: 1.065 1/s, Ratio of Amplitudes: 1.673

Mode 101: Participation

1E-05

_ 06TC; TER SANTA MARTA (U1

-1 -0.5

05

Eigenvalue of mode: -1.065 +12 9997

Magnitude: 13.043 1/s, Angle: 94 685 deg

Period: 0.483 s, Frequency: 2.069 Hz

Damping: 1.085 1/s, Ratio of Amplitudes: 1.673
Min_ contribution: 0.100

Mode 155: Observability

Cluster 1: 1E-05
09Con; TER MAPA TG... ,
58-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -1.442 +17.120%
Magnitude: 17.181 1/s, Angle: 94.815 deg
Period: 0.367 s, Frequency: 2.725 Hz
Damping: 1.442 1/s, Ratio of Amplitudes: 1.698

Mode 155: Participation

-1 05 0 05 1

Eigenvalue of mode: -1 442 +17 1207
Magnitude: 17 181 1/s, Angle- 94 815 deg
Period: 0.367 s, Frequency: 2.725 Hz
Damping: 1.442 1/s, Ratio of Amplitudes: 1.698
Min. confribution: 0.100
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Mode 83: Observability

Mode 81: Observability

Cluster 1: 1E- Cluster 2: 1E-05 Cluster 1:
03VR; HP LOS QUILO... 03VR; HP LOS QUILO... 03VR; HP LOS QUILO...
5E-0 5E-06
-1E-05 -5E-06 5E-06 1E-05 -1E-05 -5E-08 5E-06 1E-05
-5E-06 -5E-06
Cluster 2:
03VR; HPLOS QUILO..  1E-05 -1E-05

Eigenvalue of mode: -0.874 +10.332%
Magnitude: 10.369 1/s, Angle: 94.836 deg
Period: 0.608 s, Frequency: 1.644 Hz
Damping: 0.874 1/s, Ratio of Amplitudes: 1.702

Mode 83: Participation

03VR; HP LOS QUILOS U2; spe

03VR; HP LOS QUILOS U1; spe

05 0

Eigenvalue of mode: -0.868 +10.153%
Magnitude: 10.190 1/s, Angle: 94.888 deg
Period: 0.619 s, Frequency: 1.616 Hz
Damping: 0.868 1/s, Ratio of Amplitudes: 1.711

Mode 81: Participation

03VR; HP LOS QUILOS UA; spe

05 1

Eigenvalue of mode: -0 874 +10 3327
Magnitude: 10369 1/s, Angle: 94 836 deg
Period: 0.608 s, Frequency: 1.644 Hz
Damping: 0.874 1/s, Ratio of Amplitudes: 1.702

Min_ contribution: 0.100

-0.5 0 05 1

Eigenvalue of mode: -0 868 +10.153"
Magnitude: 10190 1/s, Angle: 94 888 deg
Period: 0.619 s, Frequency: 1.616 Hz
Damping: 0.868 1/s, Ratio of Amplitudes: 1.711
Min_ contribution: 0.100

Mode 37: Observability

-1E-05

1E-05 Cluster 2:
07154, TER NUEVA AL...
Cluster 1:
07154, TER NUEVA AL...
5E-06
-5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.422 +4 828%
Magnitude: 4.847 1/s, Angle: 94.992 deg
Period: 1.301 s, Frequency: 0.788 Hz
Damping: 0.422 1/s, Ratio of Amplitudes: 1.731

Mode 37: Participation

I 07154, TER NUEVA ALDEA U1;

_ 07154; TER NUEVA ALDEA U

05 0 05 1

Eigenvalue of mode: -0 422 +4 828"
Magnitude: 4 847 1/s, Angle: 94 992 deg
Period: 1.301 s, Frequency: 0.768 Hz
Damping: 0.422 1/s, Ratio of Amplitudes: 1.731
Min. confribution: 0.100
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Mode 85: Observability

-1E-05

Cluster 1: 1E-05
11Sur; HP PILMAIQUE...
11Sur; HP PILMAIQUE...
5E-06
-5E-06 5E06  ™E05
-5E-06
Cluster 2:
10Sur; HE CANUTILLA...
-1E-05 10Sur; HE CANUTILLA.

Eigenvalue of mode: -0.894 +10.209%
Magnitude: 10.248 1/s, Angle: 95.005 deg
Period: 0.615 s, Frequency: 1.625 Hz
Damping: 0.894 1/s, Ratio of Amplitudes: 1.734

Mode 85: Participation

JEN U2; speed: 0.89/ 0.0deg

JEN U1; speed: 1.00/ 0.0deg

LARUZ2; speed: 0.11/ 1.9deg

LAR U1; speed: 0.11/ 19deg

05 0 05 1

Eigenvalue of mode: -0 894 +10 2097
Magnitude: 10248 1/s, Angle: 95005 deg
Period: 0.615 s, Frequency: 1.625 Hz
Damping: 0.894 1/s, Ratio of Amplitudes: 1.734
Min. contribution: 0.100

Mode 99: Observability

-1E-05

Cluster 1: 1E-05
118ur; TER LAUTARO ...
SE-
-5E-08 5E-06 1E-05
-5E-06
Cluster 2:
-1E-05 118ur; TER LAUTARO ..

Eigenvalue of mode: -1.061 +12.007%
Magnitude: 12.054 1/s, Angle: 95.051 deg
Period: 0.523 s, Frequency: 1.911 Hz
Damping: 1.061 1/s, Ratio of Amplitudes: 1.743

Mode 99: Participation

11Sur; TER LAUTARO U1; spee

-05 0 05 1

Eigenvalue of mode: -1.061 +12.0077
Magnitude: 12.054 1/s, Angle: 95.051 deg
Period: 0.523 s, Frequency: 1.911 Hz
Damping: 1.081 1/s, Ratio of Amplitudes: 1.743
Min. contribution: 0.100

Mode 89: Observability

-1E-05

Cluster 1: 1E-
11Sur; HP PILMAIQUE...
5E-O
-5E-06 5E-06 1E-05
-5E-06
Cluster 2:
-1E-05 11Sur; HP PILMAIQUE ...

JEN U1; speed: 0.9/ -0.0 deg

Eigenvalue of mode: -0.939 +10.387%
Magnitude: 10.429 1/s, Angle: 95.165 deg
Period: 0.605 s, Frequency: 1.653 Hz
Damping: 0.939 1/s, Ratio of Amplitudes: 1.765

Mode 89: Participation

05 0 05

Eigenvalue of mode: -0.939 +10.3877
Magnitude: 10 429 1/s, Angle 95 165 deg
Period: 0.605 s, Frequency: 1.653 Hz
Damping: 0.939 1/s, Ratio of Amplitudes: 1.765
Min. confribution: 0.100
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Mode 39: Observability

Mode 181: Observability

1E-05 Cluster 1: Cluster 3: 1E-05 Cluster 2:
10Sur; HE ANGOSTUR... S/IE CHPICOL., HPRI.. 08Ch; HP RENAICO U1...
Cluster 1
Alto Renaico(1); HP AL...
5E-06 E-06
-1E-05 -5E-06 5E-06 1E-05 -1E-05 -5E-08 5E-06 1E-05
-5E-06 -5E-06
-1E-05 -1E-05

Eigenvalue of mode: -0.432 +4.759%4
Magnitude: 4.778 1/s, Angle: 95.184 deg
Period: 1.320 s, Frequency: 0.757 Hz
Damping: 0.432 1/s, Ratio of Amplitudes: 1.768

Mode 39: Participation

Eigenvalue of mode: -1.691 +18.018%
Magnitude: 18.098 1/s, Angle: 95.363 deg
Period: 0.349 s, Fregquency: 2.868 Hz
Damping: 1.691 1/s, Ratio of Amplitudes: 1.804

Mode 181: Participation

08Ch; HP RENAICO U1; speed:

S/E CH PICOL__; HP RIO PICOIQ

Alto Renaico(1); HP ALTO REN/

-0.5 0 05

Eigenvalue of mode: -0 432 +4 759"
Magnitude: 4 778 1/s, Angle: 95 184 deg
Period: 1.320 s, Frequency: 0.757 Hz
Damping: 0.432 1/s, Ratio of Amplitudes: 1.768
Min_ contribution: 0.100

-0.5 0 05 1

Eigenvalue of mode: -1 691 +18.018"
Magnitude: 18.098 1/s, Angle: 95363 deg
Period: 0.349 s, Frequency: 2.868 Hz
Damping: 1.691 1/s, Ratio of Amplitudes: 1.804
Min_ contribution: 0.100

Mode 63: Observability

-1E-05

1E-05 Cluster 1:
Embalse Ancoa(1); HE ...
Embalse Ancoa(1); HE ..
5E-06
-5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.740 +7.801%
Magnitude: 7.836 1/s, Angle: 95.422 deg
Period: 0.805 s, Frequency: 1.242 Hz
Damping: 0.740 1/s, Ratio of Amplitudes: 1.816

Mode 63: Participation

Embalse Ancoa(1); HE ANCOA

Embalse Ancoa(1); HE ANCOA

05 0 05 1

Eigenvalue of mode: -0.740 +7 8017
Magnitude: 7 836 1/s, Angle: 95422 deg
Period: 0.805 s, Frequency: 1.242 Hz
Damping: 0.740 1/s, Ratio of Amplitudes: 1.816
Min. confribution: 0.100
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Mode 43: Observability

Mode 75: Observability

Eigenvalue of mode: -0.463 +4.819%4
Magnitude: 4.841 1/s, Angle: 95.491 deg
Period: 1.304 s, Frequency: 0.767 Hz
Damping: 0.463 1/s, Ratio of Amplitudes: 1.829

Mode 43: Participation

04RM; HP Las Lajas UZ; speed

04RM; HP Las Lajas U1; speed:

Cluster 1: 1E-05 Cluster 1: 1E-Q5
04RM; HP Las Lajas U... y 07154; TER ENERGIA ...
5E-06 5E-O
-1E-05 -5E-06 5E-06 1E-05 -1E-05 -5E-08 5E-06 1E-05
-5E-06 -5E-06
‘L Cluster 2:
1E-05 04RM; HP Las Lajas U... -1E-05

Eigenvalue of mode: -0.838 +8.703%
Magnitude: 8.743 1/s, Angle: 95.501 deg
Period: 0.722 s, Frequency: 1.385 Hz
Damping: 0.838 1/s, Ratio of Amplitudes: 1.831

Mode 75: Participation

_ 07154; TER ENERGIA PACIFIC(

05 0 05

Eigenvalue of mode: -0 463 +4 819"
Magnitude: 4 841 1/s, Angle: 95 491 deg
Period: 1.304 s, Frequency: 0.767 Hz
Damping: 0.463 1/s, Ratio of Amplitudes: 1.829
Min_ contribution: 0.100

1 -1 -0.5 0 05 1

Eigenvalue of mode: -0 838 +8 703"
Magnitude- 8 743 1/s, Angle: 95 501 deg
Period: 0.722 s, Frequency: 1.385 Hz
Damping: 0.838 1/s, Ratio of Amplitudes: 1.831
Min_ contribution: 0.100

Mode 125: Observability

-1E-05

1E-05 Cluster 1:
08Ch; HP PALMUCHO ...
5E-06
-5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -1.180 +11.954%
Magnitude: 12.012 1/s, Angle: 95.638 deg
Period: 0.526 s, Frequency: 1.902 Hz
Damping: 1.180 1/s, Ratio of Amplitudes: 1.859

Mode 125: Participation

05 0 05 1

Eigenvalue of mode: -1.180 +11 9547
Magnitude: 12.012 1/s, Angle: 95 638 deg
Period: 0.526 s, Frequency: 1.902 Hz
Damping: 1.180 1/s, Ratio of Amplitudes: 1.859
Min. confribution: 0.100
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Mode 113: Observability

Mode 77: Observability

1E-05 Cluster 1: 1E-05
10Sur; HE CANUTILLA...
5E-06 SE-06
-1E-05 -5E-0 5E-06 1E-05 -1E-05 -5E-06 5E-06 1E-05
-5E-06 -5E-06
Cluster 2: Cluster 1:
108ur; HE CANUTILLA . 4E-05 -1E-05 10Sur; HP MALALCAH. ..

Eigenvalue of mode: -1.116 +11.300%
Magnitude: 11.355 1/s, Angle: 95.642 deg
Period: 0.556 s, Frequency: 1.798 Hz
Damping: 1.116 1/s, Ratio of Amplitudes: 1.860

Mode 113: Participation

108ur; HE CANUTILLAR U2; spt

10Sur; HE CANUTILLAR U1; spi

-0.5 0 05

Eigenvalue of mode” -1.116 +11 3007
Magnitude: 11.355 1/s, Angle: 95 642 deg
Period: 0.556 s, Frequency: 1.798 Hz
Damping: 1.116 1/s, Ratio of Amplitudes: 1.860
Min_ contribution: 0.100

Eigenvalue of mode: -0.841 +8.500%
Magnitude: 8.542 1/s, Angle: 95.652 deg
Period: 0.739 s, Frequency: 1.353 Hz
Damping: 0.841 1/s, Ratio of Amplitudes: 1.862

Mode 77: Participation

_ 108ur; HP MALALCAHUELLO (1

Mode 91: Observability

-1 -0.5 0 05

Eigenvalue of mode: -0 841 +8.500%
Magnitude: 8 542 1/s, Angle: 95 652 deg
Period: 0.739 s, Frequency: 1.353 Hz
Damping: 0.841 1/s, Ratio of Amplitudes: 1.862
Min_ contribution: 0.100

1E-05 Cluster 1:
05Col; HE COLBUN U2...
5E-06
P,
-5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.957 +9.663%
Magnitude: 9.710 1/s, Angle: 95.658 deg
Period: 0.650 s, Frequency: 1.538 Hz
Damping: 0.957 1/s, Ratio of Amplitudes: 1.864

Mode 91: Participation

05 0 05 1

Eigenvalue of mode: -0 957 +9 663"
Magnitude: 9710 1/s, Angle: 95 658 deg
Period: 0.650 s, Frequency: 1.538 Hz
Damping: 0.957 1/s, Ratio of Amplitudes: 1.864
Min. confribution: 0.100
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Mode 87: Observability

1E-05
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
Cluster 1
-1E-05

Eigenvalue of mode: -0.903 +9.024%
Magnitude: 9.069 1/s, Angle: 95.713 deg

Mode 87:

118ur; HP PALMAR U1; speed: 1.00/ 0.0deg

11Sur; HP PALMAR U1; speed: 0.03/-73.5 ...

Period: 0.696 s, Frequency: 1.436 Hz
Damping: 0.903 1/s, Ratio of Amplitudes: 1.875

Participation

-1 -08 06 0.4 0.2 0 02

Eigenvalue of mode: -0.903 +9.024%

Magnitude: 9.069 1/s, Angle: 95713 deg Damping: 0.903 1

Period: 0.696 s, Frequency: 1.436 Hz

04 06 08 1

Min. contribution: 0.100
/s, Ratio of Amplitudes: 1.875

Mode 119: Observability

1E-05 Cluster 2:
04RM; HP PUNTILLA U1; speed: 0.03/ 55....
04RM; HP PUNTILLA U2; speed: 0.03/ 55....
Cluster 1:
04RM; HP PUNTILLA U3; speed: 0.02/ 31...
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -1.141 +11.355%

Period: 0.553 s, Frequency: 1.807 Hz
Magnitude: 11.412 1/s, Angle: 95.737 deg

Damping: 1.141 1/s, Ratio of Amplitudes: 1.880

Mode 119: Participation

- 04RM; HP PUNTILLA U3; speed: -0.39/-170.2 deg

_ AR TP PUNTILLA L2, speed: 0 2671890 ceg

- 04RM; HP PUNTILLA U1; speed: -0.45/-169.6 deg

0.8 06 04 02 0 02

Eigenvalue of mode: -1.141 +11.355%
Magnitude: 11.412 1/s, Angle: 95.737 deg
Period: 0553 s, Frequency: 1807 Hz

Damping: 1.141 1/s, Ratio of Amplitudes: 1.880
Min. coniribution: 0.100

04 086 08 1
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Mode 27: Participation

P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.6 deg

P/S Monte Redondo; Monte Redondo

%0 -0.85/-179.9 deg

P/S Monte Redondo; Monte Redondo V..., x: 1.00/ -0.0 deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.292 +9 7467 Magnitude- 9750 1/s, Angle: 91 717 deg Period: 0645 s, Frequency: 1551 Hz Damping: 0292 1/s, Ratio of Amplitudes: 1.207 Min. contribution: 0.100

Mode 23: Participation

-08 -0.6 -04 -0.2 0 0.2 04 06 08 1
Eigenvalue of mode: -0.283 +9.0404 Magnitude: 9.045 1/s, Angle: 81.793 deg Period: 0.695 s, Frequency. 1.439 Hz Damping: 0.283 1/s, Ratio of Amplitudes: 1.217 Min. contribution: 0.100

Mode 25: Participation

PE_LOS_OLMOS...; Two Masses (T...; xHgen: -0.84 / -179.4 deg

PE_LOS_OLMOS.; Two Masses (T... xHWTR: -0.15/ 176.4 deg

PE_LOS_OLMOS_A _; Two Masses (Typ.;x. 1.00/ 0.0deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.286 +7.003 Magnitude: 7.009 1/s, Angle: 92.343 deg Period: 0.897 s, Frequency. 1.115 Hz Damping: 0.286 1/s, Ratio of Amplitudes: 1.293 Min. contribution: 0.100
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Mode 21: Participation

P/S PE Puelc...; Two mass model; xHgen: -0.26 / -131.3 deg
P/S PE Puelc...; Two mass model; xHWTR: -0.42 / 119.8 deg
P/S PE Puelche Sur; Two mass model; x: 1.00/ 0.0deg
P/S PE Puelche.; Pitch angle con.__; x: -0.28 / -125.6 deg

P/8 PE Puelc_; P control ma._; xwfilt 0.10/-34 6 deg
PiS PE Puelche.... P control mode...; x2: 0.13/-37.5 deg

P/S PE Puelche...; P control mode...; x1:-0.25 / 142.5 deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.269 +5 1297 Magnitude: 5 137 1/s, Angle: 93 006 deg Period: 1 225 s, Frequency: 0.816 Hz Damping: 0269 1/s, Ratio of Amplitudes: 1.391 Min. contribution: 0.100

Mode 53: Participation

Los Cururos WE.._; CUR Drive-Train; xt: -0.11/177.3 deg

Los Cururos WE...; CUR Drive-Train; xg: -0.87 / -179.7 deg

Los Cururos WE__; CUR Drive-Train; x- 1.00/ 0.0deg

-08 -0.6 -04 -0.2 0 0.2 04 06 08 1
Eigenvalue of mode: -0.666 +12.465% Magnitude: 12.483 1/s, Angle: 93.059 deg Period: 0.504 s, Frequency: 1.984 Hz Damping: 0.666 1/s, Ratio of Amplitudes: 1.399 Min. contribution: 0.100

Mode 51: Participation

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.597 +9.043 Magnitude: 9.063 1/s, Angle: 93.778 deg Period: 0.695 s, Frequency: 1.438 Hz Damping: 0.597 1/s, Ratio of Amplitudes: 1.514 Min. contribution: 0.100
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Mode 69: Participation

Talinay Orient _; TLNY_O_V90 Dr_;xg:-043/-1795deg

Talinay Orient _; TLNY_O_V90 Dri_;x 050/ -0.0deg

Talinay Orient_; TLNY_O_V100 D__; xt -0.11/176.0 deg

Talinay Orient _; TLNY_O_V100 D__; xg: -0.86 / -179.5 deg

Talinay Orient _; TLNY_O_V100 Dr_;x: 1.00/ 0.0deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.828 +12 3957 Magnitude: 12 422 1/s, Angle: 93 823 deg Period: 0.507 s, Frequency: 1973 Hz Damping: 0.828 1/s, Ratio of Amplitudes: 1.522 Min. contribution: 0.100

Mode 71: Participation

Talinay Orient...; TLNY_O_V90 Dr.... xt:-0.11/176.0 deg

Talinay Orient...; TLNY_O_V30 Dr...; xg: -0.86 / -179.5 deg

Talinay Orient...; TLNY_O_V90 Dri..;x: 1.00/ 0.0deg

Talinay Orient...; TLNY_O_V100 D...; xg: -0.43/-179.5 deg

Talinay Orient...; TLNY_O_V100 Dr..;x. 050/ 0.0deg

-08 -0.6 -04 -0.2 0 0.2 04 06 08 1
Eigenvalue of mode: -0.829 +12.396% Magnitude: 12.424 1/s, Angle: 93.827 deg Period: 0.507 s, Frequency: 1.973 Hz Damping: 0.829 1/s, Ratio of Amplitudes: 1.522 Min. contribution: 0.100

Mode 55: Participation

PEEl Totoral ...; Totoral V80 - ., xt--0.16 /175.5 deg

PE El Totoral .__; Totoral VB0 -

o xg:-0.85/-179.1 deg

PEEl Totoral _; Totoral V80 - D__;x: 1.00/ 0.0deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.678 +9.757" Magnitude: 9.780 1/s, Angle: 93.974 deg Period: 0.644 s, Frequency. 1.553 Hz Damping: 0.678 1/s, Ratio of Amplitudes: 1.547 Min. contribution: 0.100
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Mode 47: Participation

-1 08 06
Eigenvalue of mode: -0 541 +6 9717

-04 02 0 02 04 06 08 1
Magnitude: 6 991 1/s, Angle: 94 441 deg Period: 0901 s, Frequency: 1.109 Hz Damping: 0541 1/s, Ratio of Amplitudes: 1.629 Min. contribution: 0.100

Mode 79: Participation

S/E EL ARRIE.... PE SIERRA GOR.... speed: 1.00/ 0.0 deg

PIS SIERRA ... PE SGE G8X ... x_active: -0.09/-125.1 deg

P/S SIERRA GOR...; PE SGE G8X Aer...; xH: 0.14/ -0.0 deg

P/S SIERRA GOR...; PE SGE G8X Aer...; x2: -0.05/118.8 deg

P/S SIERRA G...; PE SGE G8X A...; dphi12:-0.99/180.0 deg

-1 -08 -0.6
Eigenvalue of mode: -0.865 +10.394%

-04 -0.2 0 0.2 04 06 08 1
Magnitude: 10.430 1/s, Angle: 94.756 deg Period: 0.604 s, Frequency: 1.854 Hz Damping: 0.865 1/s, Ratio of Amplitudes: 1.687 Min. contribution: 0.100

Mode 105: Participation

Planta El Arrayan; PE El Arrayan .. xt -0.11/173.8 deg

Planta El Arrayan; PE El Arrayan __; xg- -0.87 /-179.2 deg

Planta El Arrayan; PE El Arrayan D x- 1.00/ 0.0deg

-1 08 06
Eigenvalue of mode: -1.078 +12.489%

-04 02 0 02 04 06 08 1
Magnitude: 12.535 1/s, Angle: 94.931 deg Period: 0.503 s, Frequency: 1.988 Hz Damping: 1.078 1/s, Ratio of Amplitudes: 1.720 Min. contribution: 0.100
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Mode 123: Participation

Plant_VDLV 2; VDLV Drive-Train; xt -0.11/173.5 deg

Plant_VDLV 2; VDLV Drive-Train; xg-

-0.84/-179.2 deg

Plant_VDLV 2; VDLV Drive-Train; x> 1.00/ 0.0deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.40 / -179.4 deg

Plant_VDLV 1; VDLV Drive-Train; x: 048/ -0.2 deg

-1 08 -06 -04 0.2 0 0.2 0.4 0.6 0.8 1
Eigenvalue of mode: -1.174 +12 2587 Magnitude: 12 314 1/s, Angle: 95472 deg Period: 0.513 5, Frequency: 1.951 Hz Damping: 1.174 1/s, Ratio of Amplitudes: 1 826 Min_ contribution: 0100

Mode 127: Participation

Plant_VDLV 2; VDLV Drive-Train; xg: -0.41 / -178.9 deg

Plant_VDLV 2; VDLV Drive-Train; x: 048/ 0.2deg

Plant_VDLV 1; VDLV Drive-Train; xt -0.11/173.4 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.84 / -179.1 deg

Plant_VDLV 1; VDLV Drive-Train; x: 1.00/ 0.0 deg

-1 -08 -06 -04 02 0 02 04 086 08 1
Eigenvalue of mode: -1.186 +12.274% Magnitude: 12.331 1/s, Angle: 95.518 deg Period: 0.512 s, Frequency: 1.953 Hz Damping: 1.186 1/s, Ratio of Amplitudes: 1.835 Min. contribution: 0.100
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ELECTRICO NACIONAL

15.3.2 Red N-1 Caso 1.- Changos — Parinas 500 kV

Mode 34: Observability

Cluster 1 1E-05
02Cog; HP LOS MOLLES U1 speed: 0.04/ ...
5E-06
-1E-05 -5E-06 5E-08 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.382 +13.236" Period: 0.475 s, Frequency: 2.107 Hz
Magnitude: 13.241 1/s. Angle: 91.654 deg Damping: 0.382 1/s, Ratio of Amplitudes: 1.199

Mode 34: Participation

-1 -0.8 06 04 -0.2 0 02 04 06 08 1

Eigenvalue of mode: -0.382 +13 236" Damping: 0.382 1/s, Ratio of Amplitudes: 1.199
Magnitude: 13.241 1/s, Angle: 91.654 deg Min. contribution: 0.100
Period: 0.475 s, Frequency: 2.107 Hz

Mode 32: Observability

Cluster 1: 1E-05
05Col; HE MACHICURA U2; speed: 0.00/1...
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.350 +7.225% Period: 0.870's, Frequency: 1.150 Hz
Magnitude: 7.233 1/s, Angle: 92.774 deg Damping: 0.350 1/s, Ratio of Amplitudes: 1.356

Mode 32: Participation

-1 08 -06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.350 +7.225%
Magnitude: 7.233 1/s, Angle: 92.774 deg Damping: 0.350 1/s, Ratio of Amplitudes: 1.356

Period: 0.870s, Frequency: 1.150 Hz Min. contribution: 0.100
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Mode 42: Observability

1E-05 Cluster 1:
07154; HP SAN IGNACIO U1; speed. 0.01/ ..
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.443 +9.036"] Period: 0.695 s, Frequency: 1.438 Hz
Magnitude: 9.047 1/s, Angle: 92 809 deg Damping: 0.443 1/s, Ratio of Amplitudes: 1 361

Mode 42: Participation

-1 -08 06 0.4 02 0 02 04 08 0.8 1

Eigenvalue of mode: -0.443 +0.0367 Period: 0.695 s, Frequency: 1.438 Hz
Magnitude: 9.047 1/s, Angle: 92.809 deg Damping: 0.443 1/s, Ratio of Amplitudes: 1.361

Min. contribution: 0.100 ||| Eigenvalue of mode: -0.266 +5.361%)

Magnitude: 5.368 1/s, Angle: 92.835 deg Damping: 0.266 1/s, Ratio of Amplitudes: 1.365

Mode 20: Observability

Cluster 1: 1E-05
10Sur; HP CARILAFQUEN (U1-U2); speed: ...
5E-0
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.266 +5.361% Period: 1.172 s, Frequency: 0.853 Hz
Magnitude: 5368 1/s, Angle: 92 835 deg Damping: 0.266 1/s, Ratio of Amplitudes: 1.365

Mode 20: Participation

_ 108 HE' CARRAFQUEN (U1-12): spoect 038717

-1 0.8 06 -04 02 0 0.2 04 06 08 1

Period: 1.172 s, Frequency: 0.853 Hz

Min. contribution: 0.100
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Mode 1: Participation

P/S Plant PPC...; REPC_APlant ..., xg_2: 1.00/ 0.0deg

P/S Plant PPC__; REPC_A Plant __; x5_2: 0.12/ 0.0deg

PIS$ PFV Machic.... ActPow_Control; xp: 0.52/ 0.0 deg

-1 08 06 04 02

=]

02 04 06 08

Eigenvalue of mode: +0 571 +0.000% Magnitude: 0.571 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz Damping: -0.571 1/s, Ratio of Amplitudes: nan Min_ contribution: 0100

Mode 2: Participation

WECC-Eq_PE LIDV, WTGPT_A Pitch . xc: 1.00/ 0.0 deg

-1 0.8 -0.6 -04 0.2 0 0.2 04 06 08

Eigenvalue of mode: +0.000 +0.000% Magnitude: 0.000 1/s, Angle: 89.475 deg Period: 180669.440 s, Frequency: 0.000 Hz Damping: -0.000 1/s, Ratio of Amplitudes: 0.944 Min. confribution: 0.100

Mode 14: Participation

PE_LOS_OLMOS_AE_EQ; P Confrol Type 3; x2: 1.00/ -0.0 deg

-1 08 06 04 02

=]

02 04 06 08

Eigenvalue of mode: +0.000 +1.000% Magnitude: 1.000 1/s, Angle: 90.000 deg Period: 6.283 s, Frequency: 0.158 Hz Damping: -0.000 1/s, Rafio of Amplitudes: 1.000 Min. contribution: 0.100
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Mode 28: Participation

P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.6 deg

P/S Monte Redondo; Monte Redondo

%0 -0.85/-179.9 deg

P/S Monte Redondo; Monte Redondo V... x: 1.00/ 0.0deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.292 +9 7467 Magnitude- 9750 1/s, Angle: 91 717 deg Period: 0645 s, Frequency: 1551 Hz Damping: 0292 1/s, Ratio of Amplitudes: 1.207 Min. contribution: 0.100

Mode 24: Participation

-08 -0.6 -04 -0.2 0 0.2 04 06 08 1
Eigenvalue of mode: -0.283 +9.0404 Magnitude: 9.045 1/s, Angle: 81.793 deg Period: 0.695 s, Frequency. 1.439 Hz Damping: 0.283 1/s, Ratio of Amplitudes: 1.217 Min. contribution: 0.100

Mode 26: Participation

PE_LOS_OLMOS...; Two Masses (T...; xHgen: -0.84 / -179.4 deg

PE_LOS_OLMOS.; Two Masses (T... xHWTR: -0.15/ 176.4 deg

PE_LOS_OLMOS_A_; Two Masses (Typ.;x: 100/ -0.0 deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.286 +7.003 Magnitude: 7.009 1/s, Angle: 92.343 deg Period: 0.897 s, Frequency. 1.115 Hz Damping: 0.286 1/s, Ratio of Amplitudes: 1.293 Min. contribution: 0.100
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ELECTRICO NACIONAL

15.3.3 Red N-1 Caso 2.- Nueva Pan de Aztcar - Polpaico 500 kV

Mode 34: Observability

Cluster 1: 1E-05
02Coq; HP LOS MOLLES U1; speed: 0.04/ .
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05
Eigenvalue of mode: -0.383 +13.241% Period: 0.475 s, Frequency: 2.107 Hz

Magnitude: 13.247 1/s, Angle: 91.657 deg Damping: 0.383 1/s, Ratio of Amplitudes: 1.199

Mode 34: Participation

_ 02C0a; HP LOS MOLLES U, spoot .00/ 1770

-1 08 -06 -04 02 0 02 04 0.6 0.8 1

Eigenvalue of mode: -0.383 +13.2417 Damping: 0.383 1/s, Ratio of Amplitudes: 1.199
Magnitude: 13.247 1/s, Angle: 91.657 deg Min. contribution: 0.100
Period: 0.475 s, Frequency: 2.107 Hz

Mode 32: Observability

Cluster 1: E-05
05Col; HE MACHICURA U2; speed: 0.00/1...
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05
Eigenvalue of mode: -0.345 +7 293 Period: 0.862 s, Frequency: 1.161 Hz

Magnitude: 7.301 1/s, Angle: 92.706 deg Damping: 0.345 1/s, Ratio of Amplitudes: 1.348

Mode 32: Participation

-1 0.8 08 04 -0.2 0 02 04 06 08

1

Eigenvalue of mode: -0.345 +7.293% Period: 0.862 s, Frequency: 1.161 Hz Min. confribution: 0.100

Magnitude: 7.301 1/s. Angle: 92.706 deg Damping: 0.345 1/s, Ratio of Amplitudes: 1.346
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Mode 40: Observability

Cluster 1: 1E-05
07154; HP SAN IGNACIO U1 speed: 0.01/ ... A
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.439 +9.044% Period: 0.695 s, Frequency: 1.439 Hz
Magnitude: 9.055 1/s, Angle: 92 777 deg Damping: 0.439 1/s, Ratio of Amplitudes: 1.356

Mode 40: Participation

-1 -08 06 0.4 02 0 02 04 08 0.8 1

Eigenvalue of mode: -0.439 +0.044% Period: 0.695 s, Frequency: 1.439 Hz
Magnitude: 9.055 1/s, Angle: 92.777 deg Damping: 0.439 1/s, Ratio of Amplitudes: 1.356

Min. contribution: 0.100 | || Eigenvalue of mode: -0.266 +5.362"

Magnitude: 5.368 1/s, Angle: 92.843 deg Damping: 0.266 1/s, Ratio of Amplitudes: 1.366

Mode 20: Observability

Cluster 1: 1E-05
10Sur; HP CARILAFQUEN (U1-U2); speed: ...
5E\0G
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.266 +5.362" Period: 1.172 s, Frequency: 0.853 Hz
Magnitude: 5 368 1/s, Angle: 92 843 deg Damping: 0.266 1/s, Ratio of Amplitudes: 1.366

Mode 20: Participation

_ 108 HE' CARRAFQUEN (U1-12): spoect 038717

-1 0.8 06 -04 02 0 0.2 04 06 08 1

Period: 1.172 s, Frequency: 0.853 Hz

Min. contribution: 0.100
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Mode 1: Participation

P/S Plant PPC...; REPC_APlant ..., xg_2: 1.00/ 0.0deg

P/S Plant PPC__; REPC_A Plant __; x5_2: 0.12/ 0.0deg

PIS$ PFV Machic.... ActPow_Control; xp: 0.52/ 0.0 deg

-1 08 06 04 02

=]

02 04 06 08

Eigenvalue of mode: +0 571 +0.000% Magnitude: 0.571 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz Damping: -0.571 1/s, Ratio of Amplitudes: nan Min_ contribution: 0100

Mode 2: Participation

WECC-Eq_PE LIDV, WTGPT_A Pitch . xc: 1.00/ 0.0 deg

-1 0.8 -0.6 -04 0.2 0 0.2 04 06 08

Eigenvalue of mode: +0.000 +0.000% Magnitude: 0.000 1/s, Angle: 89.458 deg Period: 175082.984 s, Frequency: 0.000 Hz Damping: -0.000 1/s, Ratio of Amplitudes: 0.942 Min. confribution: 0.100

Mode 15: Participation

PE_LOS_OLMOS_AE_EQ; P Control Type 3; x2: 1.00/ 0.0deg

-1 08 06 04 02

=]

02 04 06 08

Eigenvalue of mode: +0.000 +1.000% Magnitude: 1.000 1/s, Angle: 90.000 deg Period: 6.283 s, Frequency: 0.158 Hz Damping: -0.000 1/s, Rafio of Amplitudes: 1.000 Min. contribution: 0.100
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Mode 28: Participation

P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.6 deg

P/S Monte Redondo; Monte Redondo

%0 -0.85/-179.9 deg

P/S Monte Redondo; Monte Redondo V... x: 1.00/ 0.0deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.292 +9 7467 Magnitude- 9750 1/s, Angle: 91 717 deg Period: 0645 s, Frequency: 1551 Hz Damping: 0292 1/s, Ratio of Amplitudes: 1.207 Min. contribution: 0.100

Mode 24: Participation

-08 -0.6 -04 -0.2 0 0.2 04 06 08 1
Eigenvalue of mode: -0.283 +9.0404 Magnitude: 9.045 1/s, Angle: 81.793 deg Period: 0.695 s, Frequency. 1.439 Hz Damping: 0.283 1/s, Ratio of Amplitudes: 1.217 Min. contribution: 0.100

Mode 26: Participation

PE_LOS_OLMOS...; Two Masses (T...; xHgen: -0.84 / -179.4 deg

PE_LOS_OLMOS.; Two Masses (T... xHWTR: -0.15/ 176.4 deg

PE_LOS_OLMOS_A_; Two Masses (Typ.;x: 100/ -0.0 deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.287 +7.003 Magnitude: 7.009 1/s, Angle: 92.343 deg Period: 0.897 s, Frequency. 1.115 Hz Damping: 0.287 1/s, Ratio of Amplitudes: 1.293 Min. contribution: 0.100
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15.3.4 Red N-1 Caso 3.- Charrua - Ancoa 500 kV

Mode 34: Observability

Cluster 1: 1E-05
02Coaq; HP LOS MOLLES U1; speed: 0.04/ ..
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.383 +13.246" Period: 0.474 s, Frequency: 2.108 Hz
Magnitude: 13.252 1/s, Angle: 91 655 deg Damping: 0.383 1/s, Ratio of Amplitudes: 1.199

Mode 34: Participation

-1 08 06 -04 -0.2 0 0.2 04 06 0.8 1

Eigenvalue of mode: -0.383 +13.246" Damping: 0.383 1/s, Ratio of Amplitudes: 1.199
Magnitude: 13.252 1/s, Angle: 91.655 deg Min. contribution: 0.100
Period: 0.474 s, Frequency: 2.108 Hz

Mode 32: Observability

Cluster 1: 1E-05
05Col; HE MACHICURA U2; speed: 0.00/1.
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.348 +7.245% Period: 0.867 s, Frequency: 1.153 Hz
Magnitude: 7.253 1/s, Angle: 92.750 deg Damping: 0.348 1/s, Ratio of Amplitudes: 1.352

Mode 32: Participation

-1 0.8 -06 -04 0.2 0 02 04 0.6 08 1

Eigenvalue of mode: -0.348 +7.245% Period: 0.867 s, Frequency: 1.153 Hz
Magnitude: 7.253 1/s, Angle: 92.750 deg Damping: 0.348 1/s, Ratio of Amplitudes: 1.352

Min. contribution: 0.100
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Mode 42: Observability

1E-05

5E-06

Cluster 1:
07154 HP SAN IGNACIO U1; speed: 0.01/ ...

-1E-05 -5E-06

-5E-06

-1E-05

Eigenvalue of mode: -0.442 +9.038"
Magnitude: 9.049 1/s, Angle: 92 801 deg

5E-06 1E-05

Period: 0.695 s, Frequency: 1.438 Hz
Damping: 0.442 1/s, Ratio of Amplitudes: 1360

Mode 42: Participation

-1 -08 -06 -0.4 -0.2
Eigenvalue of mode: -0.442 +0.038%

Period: 0.695 s, Frequency: 1.438 Hz

0 02 04 08 0.8 1

Magnitude: 9.049 1/s, Angle: 92.801 deg Damping: 0.442 1/s, Ratio of Amplitudes: 1.360

Mode 20: Observability

1E-05 Cluster 1:
10Sur; HP CARILAFQUEN (U1-U2); speed. ...
5E-06
-1E-05 -5E-06 5E-06 1E-05
-5E-06
-1E-05

Eigenvalue of mode: -0.264 +5.359% Period: 1.172 s, Frequency: 0.853 Hz
Magnitude: 5 366 1/s, Angle: 92 824 deg Damping: 0.264 1/s, Ratio of Amplitudes: 1.363

Mode 20: Participation

_ 108 HE' CARRAFQUEN (U1-12): spoect 038717

-1

Min. contribution: 0.100 | || Eigenvalue of mode: -0.264 +5.3587

Magnitude: 5.366 1/s, Angle: 92.824 deg Damping: 0.264 1/s, Ratio of Amplitudes: 1.363

0.8 06 -04 02 0 0.2 04 06 08 1

Period: 1.172 s, Frequency: 0.853 Hz

Min. contribution: 0.100
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Mode 1: Participation

P/S Plant PPC...; REPC_APlant ..., xg_2: 1.00/ 0.0deg

P/S Plant PPC__; REPC_A Plant __; x5_2: 0.12/ 0.0deg

PIS$ PFV Machic.... ActPow_Control; xp: 0.52/ 0.0 deg

-1 08 06 04 02

=]

02 04 06 08

Eigenvalue of mode: +0 571 +0.000% Magnitude: 0.571 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz Damping: -0.571 1/s, Ratio of Amplitudes: nan Min_ contribution: 0100

Mode 2: Participation

WECC-Eq_PE LIDV, WTGPT_A Pitch . xc: 1.00/ 0.0 deg

-1 0.8 -0.6 -04 0.2 0 0.2 04 06 08

Eigenvalue of mode: +0.000 +0.000% Magnitude: 0.000 1/s, Angle: 89.458 deg Period: 175082.984 s, Frequency: 0.000 Hz Damping: -0.000 1/s, Ratio of Amplitudes: 0.942 Min. confribution: 0.100

Mode 15: Participation

PE_LOS_OLMOS_AE_EQ; P Control Type 3; x2: 1.00/ 0.0deg

-1 08 06 04 02

=]

02 04 06 08

Eigenvalue of mode: +0.000 +1.000% Magnitude: 1.000 1/s, Angle: 90.000 deg Period: 6.283 s, Frequency: 0.158 Hz Damping: -0.000 1/s, Rafio of Amplitudes: 1.000 Min. contribution: 0.100
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Mode 28: Participation

P/S Monte Redondo; Monte Redondo ...; xt: -0.16 / 179.6 deg

P/S Monte Redondo; Monte Redondo

%0 -0.85/-179.9 deg

P/S Monte Redondo; Monte Redondo V... x: 1.00/ 0.0deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.292 +9 7467 Magnitude- 9750 1/s, Angle: 91 717 deg Period: 0645 s, Frequency: 1551 Hz Damping: 0292 1/s, Ratio of Amplitudes: 1.207 Min. contribution: 0.100

Mode 24: Participation

-08 -0.6 -04 -0.2 0 0.2 04 06 08 1
Eigenvalue of mode: -0.283 +9.0404 Magnitude: 9.045 1/s, Angle: 81.793 deg Period: 0.695 s, Frequency. 1.439 Hz Damping: 0.283 1/s, Ratio of Amplitudes: 1.217 Min. contribution: 0.100

Mode 26: Participation

PE_LOS_OLMOS...; Two Masses (T...; xHgen: -0.84 / -179.4 deg

PE_LOS_OLMOS.; Two Masses (T... xHWTR: -0.15/ 176.4 deg

PE_LOS_OLMOS_A_; Two Masses (Typ.;x: 100/ -0.0 deg

08 06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.287 +7.003 Magnitude: 7.009 1/s, Angle: 92.343 deg Period: 0.897 s, Frequency. 1.115 Hz Damping: 0.287 1/s, Ratio of Amplitudes: 1.293 Min. contribution: 0.100
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L
*:
15.4 Escenario E4 DB noche Dic2024

15.4.1 Red N

Made 704: Observability

0.001

Cluster 2

10Sur, HP MALALCAHUELLO (U1-...
10Sur, HP CARILAFQUEN (U1-U2),...
Cluster 1

S/E CENTRAL _; HP MOCHO U1;
11Sur, HP PULELFU U1; speed. 0.
11Sur, HP CAPULLO U1; speed: 0.
11Sur, HP CUMBRES U2, speed
118ur; HP CUMBRES U1: speed: ...

-0.002 -0.001

-<0.001

Cluster 3:

(04RM: HP QUELTEHUES U3 spe.

(04RM: HP QUELTEHUES U2 spe.

04RM:; HP QUELTEHUES U1 spa

Clusler 4

04RM; HP Las Lajas UZ; speed: 0

O04RM; HP Las Lajas U1; speed: 0. -0.002

Exgenvalue of mode: -0.357 +5 2617
Magnitude: 5.273 1/s, Angle: 93 884 deg

Cluster 5
07154; TER NUEVA ALDEA Il U1

Period: 1.194 s, Frequency 0 837 Hz
Damping: 0.357 /s, Rabo of Amplitudes: 1.532

Mode 704: Participation

_ PR T L e st AT

04RM, HP Las Lajas U1, spesd: -0.93/-17

Mode 1208

Cluster 1
07154, HP CONVENTOVIEJO U1, ..

008

: Observability

0.0
0.02
006 004 002 002 004 006
002
004
Cluster 2.
0.06 07154, HP CONVENTO VIEJO U2

Eigenvalue of mode: -1.172 +16.951")
Magnitude: 16992 1/s, Angle: 93 954 deg

Period 0.371 s, Frequency: 2 698 Hz
Damping 1172 1/s, Rafio of Amplitudes- 1 544

Mode 1208: Participation

_ (s P GouoTEOUL mest

07154, HP CONVENTO VIEJO U2, speed -

08 06 04 02

Eigenvalue of mode: -0.357 +5.261%
Magnitude: 5273 1/s, Angle: 93.884 deg

0 02 04 086 08

Period 1.194 s, Frequency: 0.837 Hz
Damping: 0.357 1/s, Ralio of Amplitudes: 1532

A 08 06 04 02

Eigenvalue of mode: -1.172 +16.9517
Magnilude: 16.992 1/s, Angle 93 954 deg

0 02 04 08 08 1

Periad: 0.371 s, Frequency: 2.698 Hz
Damping: 1172 1/s, Rafio of Ampliludes: 1 544

Mode 753: Observability

Cluster 3

S/E CENTRAL ... HP MOCHO U1; ...
Cluster 2

118ur; HP CUMBRES U1; speed
11Sur; HP CUMBRES U2; speed
118ur; HP PULELFU U1; speed: 0. 0.001
118ur; HP CALLAQ U1; speed: 0.0.

Cluster 1

115ur, HP CAPULLO UM speed. O

00015

0.0005

-0.0015 -0.001 -0.0005

-0.0005

-0.001

Cluster 4
108ur; HP CARILAFQUEN (U1-U2);. . D.0015

Eigenvalue of mode: -0.446 +5 2827
Magnitude: 6.298 1/s, Angle: 94 062 deg

0.0005 0.001 00015

Periad: 1.000 s, Frequency: 1.000 Hz
Damping: 0446 1/s, Rafio of Amplitudes: 1562

Mode 753: Participation

" HP PULELFU U1; speed: 0.17/ -0.1deg

HP LICAN (U1-U2); speed: 0.11/ -0.5 deg

HP CUMBRES U2, speed. 0.14/ -1.6 deg

HP CUMBRES U1: speed: 0.14/ -1.6deg

HP CAPULLO U1, speed. 1.00/ 0.0 deg

.. HP MOCHO U1, speed: 0.22/ -15deg

LAFQUEN (U1-U2); speed: 0.19/ -38 deg

: CANUTILLAR UZ, speed: 0.15/ 138 deg

2 CANUTILLAR U1; speed: 015/ 138 deg

ERTOCOPILLA. . speed: 015/ 325 deg

- 08 06 04 02

Exgenvalue of mode: -0 446 +6 282°
Magnitude: 6298 1/s, Angle: 84 062 deg

0 02 04 06 08 1

Period: 1.000's, Frequency: 1.000 Hz
Damping: 0.446 1/s, Rabo of Amplitudes: 1.562
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Mode 935: Observability

Cluster 1 004
S/E EL ARRIE...; PE SIERRA GOR ..

003

0.02

0.01

-0.01

0.02

003

-0.04

Eigenvalue of mode: -0.534 +9.795
Magnitude: 9.813 1/s. Angle: 93.468 deg

Period: 0.641 s, Frequency: 1.559 Hz
Damping: 0.594 1/s, Ratio of Amplitudes: 1.463

Mode 935: Participation

_ SIEEL AR PESERAGOR s

08 06 04 02 0 02 04 06 08

Period: 0641 s, Frequency: 1.559 Hz
Damping: 0.594 1/s, Ratio of Amplitudes: 1.463

Eigenvalue of mode: -0 594 +9 7957
Magnitude: 9.813 1/s, Angle: 93.468 deg

Mode 1087: Observability

Cluster 1 06
07154; HP CONVENTO VIEJO U2;
07154; HP CONVENTO VIEJO U1;

j\

0.0
0.02
-0.06 -0.04 -0.02 0.02 004 0.06

-0.02

-0.04

-0.08

Eigenvalue of mode: -0.997 +15.534%
Magnitude: 15.566 1/s. Angle: 93.672 deg

Period: 0.404 s, Frequency: 2.472 Hz
Damping: 0.997 1/s, Ratio of Amplitudes: 1.497

Mode 1087: Participation

07154; HP CONVENTO VIEJO U2; speed: -

07154; HP CONVENTO VIEJO U1: speed: -

0 02 04 06 08 1

Period: 0404 s, Frequency: 2472 Hz
Damping: 0.997 1/s, Ratio of Amplitudes: 1.497

- 08 06 -04 02

Eigenvalue of mode: -0.997 +15.534%
Magnitude: 15.566 1/s, Angle: 93.672 deg

Mode 980: Observability

Cluster 1-
05Cal; HE COLBUN U2: speed: 0

0.01

0.005

-0.01 -0.005 0.005 0.01

-0.005

Cluster 2
S/E EL ARRIE... PE SIERRAGOR ... -0.01

Eigenvalue of mode: -0.662 +9.931%
Magnitude: 9.953 1/s, Angle: 93.811 deg

Period: 0.633 s, Frequency: 1.581 Hz
Damping: 0.662 1/s. Ratio of Amplitudes: 1.520

Mode 960: Participation

[ HE LRt st 107 R0 o0 _

- 08 06 04 02 0 02 04 06 08 1

Period: 0.633 s, Frequency: 1.581 Hz
Damping: 0.662 1/s, Ratio of Amplitudes: 1.520

Eigenvalue of mode: -0.662 +9 931%
Magnitude: 9.953 1/s, Angle: 93.811 deg
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Mode 954: Observability

Cluster 1 0015
07154; HP SAN IGNACIO U1; spee...
0.01
0.005
-0.015 -0.01 -0.005 0.005 0.01 0015
-0.005
-0.01
-0.015

Eigenvalue of mode: -0.637 +8.615
Magnitude: 8.638 1/s. Angle: 94.230 deg

Period: 0.729 s, Frequency: 1.371 Hz
Damping: 0.637 1/s. Ratio of Amplitudes: 1.592

Mode 954: Participation

_ 7154 HP SN AGOUL e 058

- -08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -0 637 +8.615%
Magnitude: 8.638 1/s, Angle: 94.230 deg

Period: 0.729 s, Frequency: 1.371 Hz
Damping: 0.637 1/s, Ratio of Amplitudes: 1.592

Mode 885: Observability

Cluster 1-
07154; HP ITATA U1 speed: 0.01

0015

0.01

0.005

-0.015 -0.01 -0.005 0.005 0.01 0.015

-0.005

-0.01

0015

Eigenvalue of mode: -0.504 +6.394'
Magnitude: 6.414 1/s, Angle: 94.505 deg

Period: 0.983 s, Frequency: 1.018 Hz
Damping: 0.504 1/s, Ratio of Amplitudes: 1.640

Mode 885: Participation

_ 07154 P TATAU e 081 1714

- 08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.504 +6 394%
Magnitude: 6.414 1/s, Angle: 94.505 deg

Period: 0983 s, Frequency: 1018 Hz
Damping: 0.504 1/s, Ratio of Amplitudes: 1.640

Mode 1042: Observability

Cluster 1 004
118ur; HP PILMAIQUEN U1 speed

0.01

-0.01

-0.02

-0.03

Cluster 2:
-0.04 118ur; HP PILMAIQUEN U2; speed

Eigenvalue of mode: -0.898 +11.009
Magnitude: 11.046 1/s, Angle: 94.665 deg

Period: 0.571s, Frequency: 1.752 Hz
Damping: 0.898 1/s. Ratio of Amplitudes: 1.670

Mode 1042: Participation

Qo 00 |

prumasenursns 10 00 || R

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.898 +11.009%
Magnitude: 11.046 1/s, Angle: 94.665 deg

Period: 0.571 s, Frequency: 1.752 Hz
Damping: 0.898 1/s, Ratio of Amplitudes: 1.670

88



"COORDINADOR
ELECTRICO NACIONAL

-
Mode 962: Observability
0.01
0.005
-0.01 -0.005 0.005 001
0.005
Cluster 1:
-0.01 118ur; TER LAUTARO U1; speed

Eigenvalue of mode: -0.662 +7 423"
Magnitude: 7.453 1/s. Angle: 95.096 deg

Period: 0.846 s, Frequency: 1.181 Hz
Damping: 0.652 1/s. Ratio of Amplitudes: 1.751

Mode 962: Participation

_ HSur TER LAVTARO Ut s 061 1

- -08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -0 662 +7 4237
Magnitude: 7.453 1/s, Angle: 95.096 deg

Period: 0846 s, Frequency: 1.181 Hz

Damping: 0.662 1/s, Ratio of Amplitudes: 1.751

Mode 1366: Observability

Cluster 1 0.06
S/E CH PICOL.... HP RIO PICOIQ. ..
0.04
0.02
0.06 004 0.02 0.02 004 0.06
002
-0.04
Cluster 3:
08Ch; HP RENAICO U1; speed: 0....
Cluster 2
-0.08 Alto Renaico(1); HP ALTO RENAI

Eigenvalue of mode: -1.855 +20.760%
Magnitude: 20.843 1/s, Angle: 95.105 deg

Period: 0.303 s, Frequency: 3.304 Hz
Damping: 1.855 1/s. Ratio of Amplitudes: 1.753

Mode 1366: Participation

1 HP RENAICO U1; speed: 0.29/ -0.4 deg

HP ALTO RENAI; speed: 0.54/ -4.3deg

HPROPORL g 1011 00deg _

- 08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -1.855 +20.760%
Magnitude: 20.843 1/s, Angle: 95.105 deg

Period: 0.303 s, Frequency: 3.304 Hz
Damping: 1.855 1/s, Ratio of Amplitudes: 1.753

Mode 1322: Observability

Cluster 1 0.02
Alto Renaico(1); HP ALTO RENAI.....
08Ch; HP RENAICO U1; speed: 0
Cluster 2
S/E CH PICOL, HP RIO PICOIQ...,; 0
0.
090
-0.02 -0.015 -0.01 -0.005 0.005 0.01 0.015 0.02
-0.005
-0.01
-0.015
-0.02

Eigenvalue of mode: -1.577 +17.068"
Magnitude: 17.141 1/s, Angle: 95.280 deg

Period: 0.368 s, Frequency: 2.716 Hz
Damping: 1.577 1/s. Ratio of Amplitudes: 1.787

Mode 1322: Participation

08Ch; HP RENAICO U1; speed: -0.99/-171

S/E CHPICOI... HP RIO PICOIQ. . ; speed: -

Alto Renaico(1); HP ALTO RENAL_; speed:

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -1.577 +17 068"
Magnitude: 17.141 1/s, Angle: 95.280 deg

Period: 0.368 s, Frequency: 2716 Hz
Damping: 1.577 1/s, Ratio of Amplitudes: 1.787
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Mode 998: Observability

Cluster 2

118ur; HP PILMAIQUEN U4; speed
Cluster 3:

11Sur; HP PILMAIQUEN U5; speed
11Sur; HP PILMAIQUEN U3; speed
118ur; HP PILMAIQUEN U1; speed... 0.002
118ur; HP PILMAIQUEN U2; speed...

0.003

01

Cluster 1-
118ur: HP PULLINQUE U2: speed: . 0002

0.001

Mode 992: Observability

Cluster 3
07154; HE CIPRESES U3; speed: ..
Cluster 2:
07154; HE CIPRESES U1; speed: ..
Cluster 1-
118ur; TER LAUTARO U1 speed: .

-0.003 -0.002 -0.001

-0.002
Cluster 4.

11Sur; HP CUMBRES U1; speed: ...
118ur; HP CUMBRES U2; speed: _
Cluster 5
S/E CENTRAL ._; HP MOCHO U1, ... -0.003

Eigenvalue of mode: -0.766 +8.141%]
Magnitude: 8.177 1/s. Angle: 95.378 deg

Mode 998: Participation

1P PULLINQUE U2; speed: 0.13/ 20.1deg

IP PILMAIQUEN US; speed: 0.39/ 0.3 deg

IP PILMAIQUEN U4; speed: 021/ 4.1deg

; HP CUMBRES U2; speed: 0.24/ 2.5deg

: HP CUMBRES U1; speed: 0.24/ 2.5deg

- HP MOCHO U1; speed: 1.00/ -0.0 deg

TER VALDIVIA U1; speed: 0.19/ 21.9 deg

HP RUCATAYO U1; speed: 0.10/ 9.1 deg

Z CANUTILLAR U2; speed: 0.27/ 13.0 deg

= CANUTILLAR U1; speed: 0.27/ 13.0 deg

Period: 0.772 s, Frequency: 1.296 Hz
Damping: 0.766 1/s. Ratio of Amplitudes: 1.807

0.001 0.002 0.003 -0.002 -0.001

-0.001

-0.002

Eigenvalue of mode: -0.742 +7 460
Magnitude: 7.497 1/s, Angle: 95.682 deg

0.001 0.002

Cluster 4-
07154; HP ISLA U2; speed: 0.00/ ..

Period: 0.842 s, Frequency: 1.187 Hz
Damping: 0.742 1/s. Ratio of Amplitudes: 1.868

Mode 992: Participation

118ur; TER LAUTARO U1; speed: -0.17 /-1

07154; HP ISLA U2; speed: -0.44 / -140.8 dy

07154; HP ISLA U1 speed: -0.34 /-138.2 di

07154; HP CURILLINQUE U1; speed: -0.52

07154; HE CIPRESES U3; speed: -0.80/ -1¢

07154; HE CIPRESES U1; speed: -0.51/ -1

- -08 06 -04 02

Eigenvalue of mode: -0 766 +8 1417
Magnitude: 8.177 1/s, Angle: 95.378 deg

Period: 0.772 s, Frequency: 1.296 Hz
Damping: 0.766 1/s, Ratio of Amplitudes: 1.807

02 04 06 08 1 08 06 -04 02

Eigenvalue of mode: -0.742 +7 4607
Magnitude: 7.497 1/s, Angle: 95.682 deg

0 02 04 06 08

Period: 0.842 s, Frequency: 1.187 Hz

Damping: 0.742 1/s, Ratio of Amplitudes: 1.868

Mode 1073

Cluster 1 004
10Sur; HP MALALCAHUELLO (U1-

0.01

: Observability

-0.01

-0.02

-0.03

-0.04

Eigenvalue of mode: -0.962 +9.663"
Magnitude: 9.710 1/s, Angle: 95.684 deg

Period: 0.650 s, Frequency: 1.538 Hz
Damping: 0.962 1/s, Ratio of Amplitudes: 1.869

Mode 1073: Participation

_ 108ur: HP MALALCAHUELLO (U1-U2): spe

- 08 06 04 02

Eigenvalue of mode: -0.962 +9 6637
Magnitude: 9.710 1/s, Angle: 95.684 deg

0 02 04 06 08 1

Period: 0.650 s, Frequency: 1.538 Hz
Damping: 0.962 1/s, Ratio of Amplitudes: 1.869
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Mode 1037: Observability

004

003

0.02

0.01

-0.01

0.02

003

Cluster 1:
-0.04 118ur; HP PALMAR U1 speed: 0.

Eigenvalue of mode: -0.867 +9.384"]
Magnitude: 9.424 1/s. Angle: 95.281 deg

Period: 0.670 s, Frequency: 1.493 Hz
Damping: 0.857 1/s. Ratio of Amplitudes: 1.787

Mode 1037: Participation

e LR L spooc. 1007 00 _

- -08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -0 867 +9 3847
Magnitude: 9.424 1/s, Angle: 95.281 deg

Period: 0670 s, Frequency: 1493 Hz
Damping: 0.867 1/s, Ratio of Amplitudes: 1.787

Mode 994: Observability

001 Cluster 1-
B Embalse Ancoa(1); HE ANCOA U2:
Embalse Ancoa(1); HE ANCOA U1;_.

0.005
-

-0.01 -0.005 0.005 001
-0.005

Cluster 2

07154; HE CIPRESES U3; speed: -0.01

Eigenvalue of mode: -0.750 +8.026"
Magnitude: 8.061 1/s, Angle: 95.336 deg

Period: 0.783 s, Frequency: 1.277 Hz
Damping: 0.750 1/s. Ratio of Amplitudes: 1.798

Mode 994: Participation

I 07154; HE CIPRESES U3; speed: -0.08/ -1t
Embalse Ancoa(1). HE ANCOA U2; speed

Embalse Ancoa(1); HE ANCOA U1; speed:

- 08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.750 +8.026%
Magnitude: 8.061 1/s, Angle: 95.336 deg

Period: 0.783 s, Frequency: 1277 Hz
Damping: 0.750 1/s, Ratio of Amplitudes: 1.798

Mode 771: Observability

0.002
0.001
-0.002 -0.001 0.001 0.002
-0.001
Cluster 1.
07154; TER NUEVA ALDEA Il U1;
Cluster 2

07154; TER NUEVA ALDEA U1; sp. -0.002

Eigenvalue of mode: -0.467 +4.978%
Magnitude: 5.000 1/s, Angle: 95.362 deg

Period: 1.262 s, Frequency: 0.792 Hz
Damping: 0.467 1/s. Ratio of Amplitudes: 1.803

Mode 771: Participation

07154; TER NUEVA ALDEA U1: speed: -0.0

_ U714 TERNUEVAALDEA U1 st <

S/E CENTRAL ..; TER TOCOPILLA._; spee

- 08 06 04 02 0 02 04 06 08 1

Period: 1.262 s, Frequency: 0.792 Hz
Damping: 0.467 1/s, Ratio of Amplitudes: 1.803

Eigenvalue of mode: -0.467 +4 978%
Magnitude: 5.000 1/s, Angle: 95.362 deg
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Mode 1057: Observability

Mode 1059: Observability

Cluster 2:
0.04 004 03VR: HP LOS QUILOS U2: speed
Cluster 1:
03VR; HP LOS QUILOS U1; speed
003 003
0.02 0.02
001 001
0.04 0.03 0.02 0.01 001 0.02 003 004 004 003 002 001 001 002 003 004
0. 001
2 0.02
Cluster 1: 003 003
118ur; HP PILMAIQUEN U1; speed
118ur; HP PILMAIQUEN U3; speed Cluster 3:
11Sur; HP PILMAIQUEN U2; speed . -0.04 -0.04 03VR: HP LOS QUILOS U3; speed

Eigenvalue of mode: -0.928 +10.689%

Magnitude: 10.729 1/s. Angle: 94.962 deg

Period: 0.588 s, Frequency: 1.701 Hz

Damping: 0.928 1/s. Ratio of Amplitudes: 1.726

Mode 1057: Participation

IP PILMAIQUEN US5; speed: 0.08 /

P PILMAIQUEN U4; speed: 0.14/

IP PILMAIQUEN U3; speed: 1.00/

0.2 deg

-2.8deg

0.0 deg

Eigenvalue of mode: -0.928 +10.657"
Magnitude: 10.698 1/s. Angle: 94.978 deg

Period: 0.590 s, Frequency: 1.696 Hz
Damping: 0.928 1/s. Ratio of Amplitudes: 1.729

Mode 1059: Participation

03VR; HP LOS QUILOS U3; speed: -0.05/ -

_ UV, #PL0S QUL0S U2 001

IP PILMAIQUEN U2; speed: 051/ 0.5 deg

03VR; HP LOS QUILOS U1; speed: -0.87 / -
IP PILMAIQUEN U1: speed: 050/ 0.5deg
- -08 06 -04 02 0 02 04 06 08 - 08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.928 +10.689%)

Magnitude: 10.729 1/s, Angle: 84.962 deg

Period: 0.588 s, Frequency: 1.701 Hz

Damping: 0.928 1/s, Ratio of Amplitudes: 1.726

Eigenvalue of mode: -0.928 +10.6577)
Magnitude: 10.698 1/s, Angle: 94.978 deg

Period: 0.590 s, Frequency: 1.696 Hz
Damping: 0.928 1/s, Ratio of Amplitudes: 1.729

Mode 1010: Observability

Cluster 1 001
03VR; HP JUNCAL U1: speed: 0.0..
.00
-0.01 -0.005 0.005 0.01
-0.005
-0.01

Eigenvalue of mode: -0.789 +9.032'
Magnitude: 9.066 1/s, Angle: 94.995 deg

Period: 0.696 s, Frequency: 1.437 Hz
Damping: 0.789 1/s, Ratio of Amplitudes: 1.732

Mode 1010: Participation

_ 03VR: HP JUNCAL U1 speed: -0.98 /1704

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.789 +9 0327
Magnitude: 9.066 1/s, Angle: 94.995 deg

Period: 0696 s, Frequency: 1437 Hz
Damping: 0.789 1/s, Ratio of Amplitudes: 1.732
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Mode 1079: Observability

Cluster 1 00

02Coq; HP LOS MOLLES U1; spee i‘
0.04
0.02

0.06 0.04 0.02 0.02 004 0.06
002
-0.04
Cluster 2:

-0.08 02Cog; HP LOS MOLLES U2: spee...

Eigenvalue of mode: -0.974 +18.519%
Magnitude: 18.545 1/s. Angle: 93.010 deg

Period: 0.339 s, Frequency: 2.947 Hz
Damping: 0.974 1/s, Ratio of Amplitudes: 1.392

Mode 1079: Participation

_ racus HpLOS HOLLE 2 spestt 054

_ peces P LOS HOLLE I oot 054

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.974 +18.519%
Magnitude: 18.545 1/s, Angle: 93.010 deg

Period: 0.339 s, Freguency: 2.947 Hz
Damping: 0.974 1/s, Ratio of Amplitudes: 1.392

Mode 677: Observability

0.01

0.005

-0.01 -0.005 0.005 0.01

-0.005

Cluster 1
10Sur; HP CARILAFQUEN (U1-U2). . -0.01

Eigenvalue of mode: -0.314 +5.792%
Magnitude: 5.800 1/s, Angle: 93.102 deg

Period: 1.085 s, Frequency: 0.922 Hz
Damping: 0.314 1/s. Ratio of Amplitudes: 1.406

Mode 677: Participation

_ 108t P CARLAFQUEN (11 2 sy

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.314 +5.792%
Magnitude: 5.800 1/s, Angle: 93.102 deg

Period: 1.085 s, Freguency: 0.922 Hz
Damping: 0.314 1/s, Ratio of Amplitudes: 1.406

Mode 905: Observability

04RM: HP AL U2 speed 000
0.00g2
0,000

00003 00002 -0.0001 00001 00002 00003
-0.0001
-0.0002
0.0003

Eigenvalue of mode: -0.544 +9.519%
Magnitude: 9.535 1/s, Angle: 93.270 deg

Period: 0.660 s, Frequency: 1.515 Hz
Damping: 0.544 1/s, Ratio of Amplitudes: 1.432

Mode 905: Participation

_ .49 ALFALEAL 2 o 0981

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0 544 +9 5197 Period: 0.660 s, Frequency: 1515 Hz
Magnitude: 9.535 1/s, Angle: 93.270 deg Damping: 0.544 1/s, Ratio of Amplitudes: 1.432
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Mode 1171: Observability

004

003

0.02

0.01

-0.01

0.02

003

Cluster 1
06TC; TER SANTA MARTA (U1-U_.  -0.04

Eigenvalue of mode: -1.058 +12.907%
Magnitude: 12.950 1/s, Angle: 94.685 deg

Period: 0.487 s, Frequency: 2.054 Hz
Damping: 1.058 1/s. Ratio of Amplitudes: 1.673

Mode 1171: Participation

_ 06TC: TER SANTA MARTA (U1-U10): spee

- -08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -1.058 +12 9077
Magnitude: 12.950 1/s, Angle: 94.685 deg

Period: 0487 s, Frequency: 2.054 Hz
Damping: 1.058 1/s, Ratio of Amplitudes: 1.673

Mode 1047: Observability

Cluster 1 004
118ur; HP PILMAIQUEN U3; speed
0
0.0
001
004 003 002 001 001 002 003 004
001
0.02
003
Cluster 2:
11Sur; HP PILMAIQUEN U2; speed
-0.04 118ur; HP PILMAIQUEN U1 speed

Eigenvalue of mode: -0.906 +10.949%
Magnitude: 10.986 1/s. Angle: 94.729 deg

Period: 0.574 s, Frequency: 1.743 Hz
Damping: 0.906 1/s. Ratio of Amplitudes: 1.682

Mode 1047: Participation

IP PILMAIQUEN U3; speed: 1.00/ 0.0 deg

IP PILMAIQUEN U2; speed: 048/ 0.4 deg

IP PILMAIQUEN U1; speed: 045/ 0.3 deg

- 08 06 -04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.906 +10.949%)
Magnitude: 10.986 1/s, Angle: 94.729 deg

Period: 0.574 s, Frequency: 1.743 Hz
Damping: 0.906 1/s, Ratio of Amplitudes: 1.682

Mode 1055: Observability

Cluster 1 004
03VR: HP LOS QUILOS U1: speed: .
0
0.0:
0.01
0.04 0.03 0.02 0.01 001 002 003 0.04
-001
-0.02
-0.03
Cluster 2

03VR: HP LOS QUILOS U2: speed . -0.04

Eigenvalue of mode: -0.922 +10.917
Magnitude: 10.956 1/s, Angle: 94.830 deg

Period: 0.576 s, Frequency: 1.738 Hz
Damping: 0.922 1/s, Ratio of Amplitudes: 1.700

Mode 1055: Participation

03VR; HP LOS QUILOS UZ; speed: -0.84 / -

B oo o o

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.922 +10 9177
Magnitude: 10.956 1/s, Angle: 94.830 deg

Period: 0.576 s, Frequency: 1.738 Hz
Damping: 0.922 1/s, Ratio of Amplitudes: 1.700
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Mode 1260: Observability

Cluster 1 015
118ur; PMGD HP TRUFULTRUFU.
0.1
0.05
0.15 0.1 0.05 0.05 01 0.15
-0.05
-0.1
0.15

Eigenvalue of mode: -1.340 +43.785%
Magnitude: 43.805 1/s. Angle: 91.753 deg

Period: 0.144 s, Frequency: 6.969 Hz
Damping: 1.340 1/s. Ratio of Amplitudes: 1.212

Mode 1260: Participation

_ 118ur; PMGD HP TRUFULTRUFUL U1: sp

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -1.340 +43.785%
Magnitude: 43.805 1/s, Angle: 91.753 deg

Period: 0.144 s, Freguency: 6.969 Hz
Damping: 1.340 1/s, Ratio of Amplitudes: 1.212

Mode 700: Observability

004 Cluster 1-
02Coq; HP LOS MOLLES U2; spee...
02Coq; HP LOS MOLLES U1; spee...
0.03
0.02
0.01
S
-0.04 -0.03 -0.02 -0.01 001 0.02 0.03 0.04
-0.01
-0.02
-0.03
0.04

Eigenvalue of mode: -0.346 +11.174%
Magnitude: 11.179 1/s, Angle: 91.772 deg

Period: 0.562 s, Frequency: 1.778 Hz
Damping: 0.346 1/s. Ratio of Amplitudes: 1.215

Mode 700: Participation

02Coq; HP LOS MOLLES U2; speed: -1.0C

02Cog; HP LOS MOLLES U1 speed: -1.0C

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.346 +11.174%
Magnitude: 11.179 1/s, Angle: 91.772 deg

Period: 0.562 s, Frequency: 1.778 Hz
Damping: 0.346 1/s, Ratio of Amplitudes: 1.215

Mode 744: Observability

Cluster 1 001
07154 HE CIPRESES U1; speed: .
0.005
001 -0.005 0.005 0.01
0.005
Cluster 2:
-0.01 07154: HE CIPRESES U3: speed: .

Eigenvalue of mode: -0.432 +8.389"
Magnitude: 8.400 1/s, Angle: 92.945 deg

Period: 0.749 s, Frequency: 1.335 Hz
Damping: 0.432 1/s, Ratio of Amplitudes: 1.362

Mode 744: Participation

- 07154; HE CIPRESES U3; speed: -043 / -1

B o o

08 06 04 02 0 02 04 06 08

Eigenvalue of mode: -0 432 +8 3897
Magnitude: 8.400 1/s, Angle: 92.945 deg

Period: 0.749 s, Frequency: 1.335 Hz
Damping: 0.432 1/s, Ratio of Amplitudes: 1.382
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Mode 1: Participation

Frame_WECC_PE ...; WTGTRQ_A Torqu... xT: 0.13/ 0.0 deg

Frame_WECC_PE .. WTGPT_APitch .. xc: 1.00/ 0.0 deg

08 -06
Eigenvalue of mode: +0.000 +0.000%

04 02

=Y

02 04 06 08

Magnitude: 0.000 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz Damping: -0.000 1/s, Ratio of Amplitudes: nan Min. contribution: 0.100

Mode 2: Participation

WECC_WTG_01 Ca.; Pitch Model; xw: 0.14/ 0.0 deg

WECC_WTG_01 Ca

itch Model, xc: 0.31/ 0.0deg

WECC_WTG_01 C __: Pitch Madel: xc: 029/ 0.0 deg

025 -02 -0.15

Eigenvalue of mode: +0.000 +0.000%

-01 -0.05
Magnitude: 0.000 1/s, Angle- 0.000 deg

=}

005 01 015 02 025 03

Period: nan s, Frequency: 0.000 Hz Damping: -0.000 1/s, Ratio of Amplitudes: nan

Min_ contribution: 0.100

Mode 5: Participation

PE_MESAMAVIDA_...; Pitch Angle Co...; xp: 1.00/ 0.0deg

PE Sarco WTG C...; Pitch angle co._. xp: 0.10/ -0.0 deg

Model_WTG_A; Pitch Model; xc: 0.29/ 0.0 deg

08 -06

Eigenvalue of mode: +0.000 +0.0007

04 02

=}

02 04 0.6 08
Damping: -0.000 1/s, Rafio of Ampltudes: nan

Magnitude: 0.000 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz Min. contribution: 0.100
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Mode 860: Participation Mode 767: Participation

Plant_VDLV 2; VDLV Drive-Train; xg: -0.58 / 179.7 deg

- P/S Monte Redondo: Monte Redondo ... xt -0.16 / 179.7 deg

Plant_VDLV 2; VDLV Drive-Train; x: 0.65/ -0.4 deg
Plant_VDLV 1; VDLV Drive-Train; xt -0.11/179.2 deg

_ P/S Monte Redondo; Monte Redondo _; xg: -0.84 / -179.9 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.89 / -179.9 deg

P/S Monte Redondo: Monte Redondo V... x: 1.00/ 0.0 deg _

Plant_VDLV 1; VDLV Drive-Train; x: 1.00/ 0.0 deg

-1 08 -06 -04 02 0 02 04 08 08 1 -1 -08 -06 04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.275 +9.741% Period: 0.645 s, Frequency: 1.550 Hz Min. contribution: 0.100 Eigenvalue of mode: -0.464 +12.570 Period: 0.500 s, Frequency: 2.001 Hz Min. contribution: 0.100
Magnitude: 9.745 1/s, Angle: 91.615 deg Damping: 0.275 1/s. Ratio of Amplitudes: 1.194 Magnitude: 12.579 1/s, Angle: 92.114 deg Damping: 0.464 1/s, Ratio of Amplitudes: 1.261

Mode 769: Participation Mode 706: Participation

Plant_VDLV 2; VDLV Drive-Train; xt: -0.11 / 179.2 deg

Plant_VDLV 2: VDLV Drive-Train: xg: -0.89 / -179.0 deg _ Frame_WECC_PE ... WTGT_ADrive-T....xg -0.62/-179.4 deg
Plant_VDLY 2; VDLV Drive-Train; x: 1.00/ -0.0 deg
Plant_VDLV 1; VDLV Drive-Train; xg: -0.58 / -179.5 deg

rreme ECCL S G AT 101 B _

Plant_VDLV 1; VDLV Drive-Train; x: 0.65/ 0.4 deg

- 08 -06 04 02 0 02 04 06 08 1 - 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.464 +12 570" Period: 0.500 s, Freguency: 2.001 Hz Min. contribution: 0.100 Eigenvalue of mode: -0.367 +9 056% Period- 0.694 s, Frequency: 1441 Hz Min. contribution: 0.100
Magnitude: 12.579 1/s, Angle: 92.114 deg Damping: 0.464 1/s, Ratio of Amplitudes: 1.261 Magnitude: 9.064 1/s, Angle: 92.319 deg Damping: 0.367 1/s, Ratio of Amplitudes: 1.290
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Mode 973: Participation

. Planta El Arrayan; PE El Arrayan ..., xt -0.11 /176.9 deg
_ Planta El Arrayan; PE El Arrayan . xg: -0.88 [ -179.6 deg
e ey PEE D, 101 00de0 _

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.695 +12.579% Period: 0.499 s, Frequency: 2.002 Hz Min. contribution: 0.100
Magnitude: 12.598 1/s, Angle: 93.162 deg Damping: 0.695 1/s, Ratio of Amplitudes: 1.415

Mode 1034: Participation

. Talinay Orient...; TLNY_O_V80 Dr..;xt:-0.11/175.7 deg
_ Taay Orert. TINY.0.180 O xg 881735
ey rent SO Bt voee _

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.860 +12 382" Period: 0.507 s, Frequency: 1971 Hz Min. contribution: 0.100
Magnitude: 12.411 1/s, Angle: 93.975 deg Damping: 0.860 1/s, Ratio of Amplitudes: 1.547

Mode 918: Participation

- PE El Totoral ._; Totoral V80 - .. xt -0.16 / 176.7 deg
_ PE El Totoral .; Totoral V90 - .. xg: -0.85/-179.4 deg
PEEITOlre TorA0-D e 1H0 000 _

08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.558 +9.752' Period: 0.644 s, Frequency: 1.552 Hz Min. contribution: 0.100
Magnitude: 9.768 1/s. Angle: 93.278 deg Damping: 0.558 1/s. Ratio of Amplitudes: 1.433

Mode 736: Participation

PiS PE Puelc...; Two mass model; xHgen: -0.28 / -132.9 deg

P/S PE Puelc...; Two mass model; xHWTR: -0.40/ 116.4 deg

P/S PE Puelche Sur; Two mass model; x: 1.00/ 0.0deg

P/8 PE Puelche.... Piich angle con._... x: -0.34 /-128.1 deg

P/S PE Puelc...; P control mo...; xwfilt 0.13/-31.4 deg

P/S PE Puelche...; P control mode...; x2: 0.10/-34.3 deg

P/S PE Puglche.... P control mode...; x1: -0.20 / 145.7 deg

08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.426 +4 966% Period: 1.265 s, Frequency: 0.790 Hz Min. contribution: 0.100
Magnitude: 4.985 1/s, Angle: 94.908 deg Damping: 0.426 1/s, Ratio of Amplitudes: 1.715
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15.4.2 Red N-1 Caso 1.- Changos Cumbres 500 Kv

Mode 1257: Observability

Cluster 1- 015
11Sur; PMGD HP TRUFULTRUFU. )

01

0.05

-015 -01 -005 005 01 0.15

-0.08

Eigenvalue of mode: -1.340 +43.772"

Period: 0.144 s, Frequency: 6.966 Hz
Magnitude: 43.792 1/s, Angle: 91.753 deg

Damping: 1.340 1/s, Ratio of Amplitudes: 1.212

Made 699: Participation

02Coq; HP LOS MOLLES U2; speed: -1.00

_ it FP LGS HOHER L speet 10

-1 -08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.346 +11.160%

Period: 0.563 s, Frequency: 1.776 Hz
Magnitude: 11166 1/s, Angle: 91.775 deg

Damping: 0.346 1/s, Ratio of Amplitudes: 1.215

Made 699: Observability

0.04

001

-0.04 -003 002 001 0.01

0.01

-0.03

Cluster 1-
02Coq; HP LOS MOLLES UZ; spee...
02Coq; HP LOS MOLLES U1; spee

-0.04

Eigenvalue of mode: -0.346 +11.160%

Period: 0.563 s, Frequency: 1.776 Hz
Magnitude: 11.166 1/s, Angle: 91.775 deg

Damping: 0.346 1/s, Ratio of Amplitudes: 1.215

Mode 1257: Participation

_ 11Sur; PMGD HP TRUFULTRUFUL U1: spe

-1 -08 06 04 -02 0 02 04 06 08 1

Eigenvalue of mode: -1.340 +43.772%

Period: 0.144 s, Frequency: 6.966 Hz
Magnitude: 43792 1/s, Angle: 91.753 deg

Damping: 1.340 1/s, Ratio of Amplitudes: 1.212

Mode 743: Observability

Cluster 1 0.01
07154; HE CIPRESES U1; speed .

0.005

-0.01 -0.005 0.005 0.01
-0.005
Cluster 2:

-0.01

Eigenvalue of mode: -0.431 +8.390%
Magnitude: 8.401 1/s, Angle: 92.944 deg

Mode 74.

07154; HE CIPRESES U3; speed:

Period: 0.749 s, Frequency: 1.335 Hz
Damping: 0.431 1/s, Ratio of Amplitudes: 1.381

3: Participation

- 07154; HE CIPRESES U3; speed: -043 /-

_ 07154 HE CPREGESUt. o 258

08 -06 -04 -02

Eigenvalue of mode: -0.431 +8.390%
Magnitude: 8.401 1/s, Angle: 92944 deg

0 02 04 06 08

Period: 0.749 s, Frequency: 1.335 Hz
Damping: 0431 1/s, Ratio of Amplitudes: 1.381
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Mode 1078: Observability

Cluster 1 00
02Coq; HP LOS MOLLES U1; speed: 0.06/ 93.0 deg : i\

0.04;

0.02

002

-0.04

Cluster 2
-0.06 02Coq; HP LOS MOLLES U2 speed: 0.06 /-87.0 deg

Eigenvalue of mode: -0.973 +18.499 Period: 0.340 s, Frequency: 2.944 Hz
Magnitude: 18.525 1/s. Angle: 93.011 deg Damping: 0.973 1/s, Ratio of Amplitudes: 1.392

Mode 1078: Participation

_ FaCoR FPLOS MOULES U7 speed S8/ T ddeo

_ pecen P LOSHOHLES Bl spead QBT s

Mode 904: Observability

Cluster 1 00002
04RM; HP ALFALFAL U2; speed: 0.00/ 976 deg
0.0041
-0.0002 -0.0001 0.0001 0.0002
-0.0001
-0.0002

Eigenvalue of mode: -0.544 +9.520% Period: 0.660 s, Frequency: 1.515 Hz
Magnitude: 8.535 1/s, Angle: 93.269 deg Damping: 0.544 1/s, Ratio of Amplitudes: 1.432

Mode 904: Participation

_ I AR T et A T 0

- 08 -06 04 02 0 02 04 06 08

Eigenvalue of mode: -0.973 +18 499% Period: 0.340 s, Freguency: 2.944 Hz
Magnitude: 18.525 1/s, Angle: 93.011 deg Damping: 0.973 1/s, Ratio of Amplitudes: 1.392

1 - -08 06 04 02 0 02 04 06 08

Eigenvalue of mode: -0.544 +9 520% Period: 0.660 s, Freguency: 1515 Hz
Magnitude: 9.535 1/s, Angle: 93.269 deg Damping: 0.544 1/s, Ratio of Amplitudes: 1.432
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Mode 1: Participation

Frame_WECC_PE ... WTGTRQ_A Torqu__. xT: 0.13/ 0.0 deg _

08 06 04 0.2 0 02 0.4 0.6 0.8 1

Eigenvalue of mode: +0.000 +0.0007 Magnitude: 0.000 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz Damping: -0.000 1/s, Rafio of Amplitudes: nan Min. contribution: 0.100

Mode 2: Participation

P/S Canutillar 2; pcuCanutillar2; xpi: -0.43 / 180.0 deg

P/S Canutillar 1. pcuCanutillar1; xpi: 1.00/ 0.0 deg

PE_MESAMAVIDA_..; Pitch Angle Co._.

WECC_WTG_01 C __; Pitch Model, xc: 050/ 0.0 deg

08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: +0.000 +0.000% Magnitude: 0.000 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz Damping: -0.000 1/s, Ratio of Amplitudes: nan Min. contribution: 0.100

Mode 658: Participation

P/S Monte Redondo; Monte Redondo ___; xt -0.16 / 179.7 deg

P/§ Monte Redondo: Monte Redondo

_xg -084/-179.9 deg

P/S Monte Redondo; Monte Redondo V... x: 1.00/ 0.0 deg

08 -06 04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.275 +9.741% Magnitude: 9.745 1/s, Angle: 91.615 deg Period: 0.645 s, Frequency: 1.550 Hz Damping: 0.275 1/s, Ratio of Amplitudes: 1.194 Min. contribution: 0.100
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Mode 788: Participation

Plant_VDLV 2; VDLV Drive-Train; xt -0.11 / 179.2 deg

Plant_VDLV 2; VDLV Drive-Train; xg: -0.89/-179.9 deg

Plant_VDLV 2; VDLV Drive-Train; x: 1.00/ 0.0 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.58 / -179.5 deg

Plant_VDLV 1; VDLV Drive-Train; x: 0.65/ 0.4 deg

-1 -08 -06 -04 -02 0 02 04 06 08 1

Eigenvalue of mode: -0.464 +12.570% Period: 0.500 s, Frequency: 2.001 Hz
Magnitude: 12.579 1/s, Angle: 92.114 deg Damping: 0.464 1/s, Ratio of Amplitudes: 1.261

Min. contribution: 0.100

Mode 6: Participation

P/S Canutillar 1; pcuCanutillart; xpi: 0.21/ 0.0 deg -
PE_MESAMAVIDA_...; Pitch Angle Co...; xp: 1.00/ 0.0deg _
WECC_WTG_01 Ca...; Pitch Model; xc: 0.15/ 0.0 deg -
- PE Sarco WTG C..; Pitch angle co.__; xp: -0.17 / 180.0 deg

-1 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: +0.000 +0.000% Period: nan's, Frequency: 0.000 Hz
Magnitude: 0.000 1/s, Angle: 0.000 deg Damping: -0.000 1/s, Ratio of Amplitudes: nan

Min contribution: 0.100

Mode 786: Participation

Plant_VDLV 2; VDLV Drive-Train; xg: -0.58 / 179.7 deg

Plant_VDLV 2; VDLV Drive-Train; x. 0.65/ -0.4 deg

Plant_VDLV 1; VOLV Drive-Train; xt -0.11 / 179.2 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.89 / -179.9 deg

Plant_VDLV 1; VDLV Drive-Train; x- 1.00/ 0.0deg

08 -06 04 0.2 0 02 04 06 08 1

Eigenvalue of mode: -0.464 +12.570% Period: 0.500 s, Frequency: 2.001 Hz
Magnitude: 12.579 1/s, Angle: 92.114 deg Damping: 0.464 1/s, Ratio of Amplitudes: 1.261

Min. contribution: 0.100

Mode 3: Participation

P/S Canutillar 2; pcuCanutillar2; xpi: 1.00/ 0.0 deg _
P/S Canutillar 1; pcuCanutillart; xpi: 0.22/ 0.0 deg -
WECC_WTG_01 Ca...; Pitch Model; xc: 0.13/ 0.0deg .
- WECC_WTG_01 C ...; Pitch Model; xc: -0.21 / 180.0 deg

08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: +0.000 +0.000% Period: nan s, Frequency: 0.000 Hz Min. contribution: 0.100

Magnitude: 0.000 1/s, Angle: 0.000 deg Damping: -0.000 1/s, Ratio of Amplitudes: nan

102



COORDINADOR

ELECTRICO NACIOMNAL

Mode 916: Participation

Mode 970: Participation

- PE El Toloral ...; Totoral V30 - ... xt -0.16 / 176.7 deg . Planta El Arrayan; PE El Arrayan ..., xt -0.11/ 176.9 deg

_ PE El Toloral ...; Totoral V90 - ... xg: -0.85/-179.4 deg _ Planta El Arrayan; PE El Arrayan .., xg: -0.88 / -179.6 deg

PEEl Totoral ...; Totoral V90 - D...; x: 1.00/ 0.0deg

Planta El Arrayan; PE El Arrayan D...; x: 1.00/ 0.0deg

-1 -08 -06

-04 -02 0 02 04 06 08 1 -1 -08 -06 -04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.558 +9.752" Period: 0.644 s, Frequency: 1.552 Hz Min. confributien: 0.100 Eigenvalue of mode: -0.695 +12.579% Period: 0.499 s, Frequency: 2.002 Hz Min. contribution: 0.100
Magnitude: 9.768 1/s, Angle: 93.277 deg Damping: 0.558 1/s, Ratio of Amplitudes: 1.433 Magnitude: 12.598 1/s, Angle: 93.162 deg Damping: 0.695 1/s, Ratio of Amplitudes: 1.415

Mode 677: Participation

Mode 705: Participation

_ S P CARLAPAUEN A speed S8 7R s _ Freme MEEETE ET AR g Dz e

108ur; HP CARILAFQUEN (U1-U2): phi- 100/ 0.0 deg

Frame_WECC_PE .., WTGT_A Drive-Tr..; x: 1.00/ 0.0deg

-1 08 06

04 02 0

Eigenvalue of mode: -0.312 +5.789% Period: 1.085 s, Frequency: 0.921 Hz Min. contribution: 0.100
Magnitude: 5.797 1/s, Angle: 93.089 deg Damping: 0.312 1/s, Ratio of Amplitudes: 1.404

02 04 06 08 1

- 08 06

04 02 0 02 04 06 08 1
Eigenvalue of mode: -0.367 +9.056% Period: 0.694 s, Frequency: 1.441 Hz Min. contribution: 0.100
Magnitude: 9.064 1/s, Angle: 92.319 deg Damping: 0.367 1/s, Ratio of Amplitudes: 1.290
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15.4.3 Red N-1 Caso 2.- Nueva Pan de Aztcar - Polpaico 500 kV

Mode 702: Observability

Cluster 1-
02Coq; HP LOS MOLLES U1; speed: 0.02/ 317 deg
02Coq; HP LOS MOLLES U2; speed: 0.02/ 31.7 deg

Eigenvalue of mode: -0.346 +11.138"
Magnitude: 11.144 1/s, Angle: 91.780 deg

0.02 0.04

Period: 0.564 s, Frequency: 1.773 Hz
Damping: 0.346 1/s, Ratio of Amplitudes: 1.216

Mode 702: Participation

02Coq; HP LOS MOLLES U2; speed: -1.00/-177 4 deg

_ L TP LS HOLLER T spest LRI 4055

-1 08 06 -04 -02

Eigenvalue of mode: -0.346 +11.138%
Magnitude: 11.144 1/s, Angle: 91.780 deg

0 02 04 06 08

Period: 0.564 s, Frequency: 1.773 Hz
Damping: 0.346 1/s, Ratio of Amplitudes: 1.216

Mode 1262: Observability

Cluster 1 0.15
11Sur; PMGD HP TRUFULTRUFUL U1; speed: 0.14/ 918deg ~~

0.1

0.05

-0.05

-0.1

-0.15

Eigenvalue of mode: -1.338 +43.669"
Magnitude: 43.689 1/s, Angle: 91.755 deg

Period: 0.144 s, Frequency: 6.950 Hz
Damping: 1.338 1/s, Ratio of Amplitudes: 1.212

Mode 1262: Participation

_ V1t PUSDHP TRUFULTRUFUL U1 spot 09/ 1700

- 08 06 04 02

Eigenvalue of mode: -1.338 +43.669']

Magnitude: 43.689 1/s, Angle: 91.755 deg

0 0.2 0.4 0.6

Period: 0.144 s, Frequency: 6.950 Hz

Damping: 1.338 1/s, Ratio of Amplitudes: 1.212
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Mode 1: Participation

PE LAESTRELLA...; Torque Control...; xT: 0.14/ 0.0 deg .

FEARSTRELLA, e e 1907 B0 e _

- 08 -06 04 02 0 02 04 06 08 1

Eigenvalue of mode: +0.000 +0.000% Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100
Magnitude: 0.000 1/s, Angle: 0.000 deg Damping: -0.000 1/s. Ratio of Amplitudes: nan

Mode 3: Participation

L

PE_MESAMAVIDA_... Pitch Angle Co...; xp: 0.01/ 0.0 deg

WECE TGN - Pich okl e D11 0026 _
_ VIOURLATEA Penloae e ot isan e

-0.006 -0.004 -0.002 0 0.002 0.004 0.006

Eigenvalue of mode: +0.000 +0.000% Period: nan s, Frequency: 0.000 Hz
Magnitude: 0.000 1/s, Angle: 0.000 deg Damping: -0.000 1/s, Ratio of Amplitudes: nan

Mode 2: Participation

Frame_WECC_PE ..., WTGTRQ_A Torqu...; xT: 0.13/ 0.0 deg .

Frome WECCFE  WIGFTARIN e 1007 Docee _

-0.8 -0.6 -04 -0.2 0 02 04 06 08 1
Eigenvalue of mode: +0.000 +0.000% Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100
Magnitude: 0.000 1/s, Angle: 0.000 deg Damping: -0.000 1/s, Ratio of Amplitudes: nan

Mode 6: Participation

P/S Canutillar 1; pcuCanutillart; xpi: -0.27 / 180.0 deg

WECC_WTG_01 Ca.; Pitch Model; xw: 010/ 0.0 deg

WECC_WTG_01 Ca.: Pitch Model: xc: 0.32/ 0.0 deg

PE Sarco WTG C...; Pitch angle co._. xp: 0.12/ 0.0 deg

Model_WTG_A: Pitch Model; xc: 1.00/ 0.0 deg

08 06 -04 -02 0 02 04 06 08 1

Eigenvalue of mode: +0.000 +0.000% Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100
Magnitude: 0.000 1/s, Angle: 0.000 deg Damping: -0.000 1/s, Ratio of Amplitudes: nan
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Mode 662: Participation

- P/S Monte Redondo: Monte Redondo __.; xt -0.16 / 179.7 deg

_ P/S Monte Redondo; Monte Redondo __; xg: -0.84 / -179.9 deg
P13 ot Redonde HorteRedondo ¥ 1007 000 _

- 08 -06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.275 +9.741% Period: 0.645 s, Frequency: 1.550 Hz Min_ contribution: 0.100
Magnitude: 9.745 1/s, Angle: 91.615 deg Damping: 0.275 1/s. Ratio of Amplitudes: 1.194

Mode 770: Participation

Plant_VDLV 2; VDLV Drive-Train; xt: -0.11/179.2 deg

Plant_VDLV 2; VDLV Drive-Train; xg: -0.89 /-179.9 deg

Plant_VDLV 2; VDLV Drive-Train; x: 1.00/ 0.0 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.58 / -179.5 deg

Plant_VDLV 1; VDLV Drive-Train; x: 0.65/ 0.4 deg

- 08 06 04 02 0 02 04 06 08 1

Eigenvalue of mode: -0.464 +12.570% Period: 0.500 s, Frequency: 2.001 Hz Min_ contribution: 0.100
Magnitude: 12.579 1/s, Angle: 92.114 deg Damping: 0.464 1/s, Ratio of Amplitudes: 1.261

Plant_VDLV 2; VDLV Drive-Train; x- 065/ -04 deg

Plant_VDLV 1; VDLV Drive-Train; x- 1.00 / -0.0 deg

Mode 788: Participation

Plant_VDLV 1; VDLV Drive-Train; xg: -0.89 /-179.9 deg

Plant_VDLY 2; VDLV Drive-Train; xt -0.07 / 178.8 deg

Plant_VDLY 2; VDLV Drive-Train; xg: -0.58 / 179.7 deg

Plant_VDLV 1; VDLV Drive-Train; xt -0.11/179.2 deg

-0.8 -0.6 04

Eigenvalue of mode: -0.464 +12.570%
Magnitude: 12.579 1/s, Angle: 92.113 deg

_ FremeEEETE IS AT g G

Frame_WECC_PE .. WTGT_A Drive-Tr...x: 1.00/ 0.0 deg

-0.2 0 02 04

Period: 0.500 s, Frequency: 2.001 Hz
Damping: 0.464 1/s, Ratio of Amplitudes: 1.261

Mode 707: Participation

06 08

Min. contribution: 0.010

08 06 -04

Eigenvalue of mode: -0.367 +9.056%
Magnitude: 9.064 1/s, Angle: 92.320 deg

-02 0 02 04

Period: 0.694 s, Frequency: 1.441 Hz
Damping: 0.367 1/s, Ratio of Amplitudes: 1.290

08 08
Min. cantribution: 0.100
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15.4.4 Red N-1 Caso 3.- Entre Rios - Ancoa 500 kV

Mode 700: Observability

Cluster 1

004 02Coq; HP LOS MOLLES U2; speed: 0.03/ 0.2 deg
02Coq; HP LOS MOLLES U1; speed: 0.03/ 0.2deg
002
g
-
-0.04 -0.02 0.02 0.04
-0.02
-0.04

Eigenvalue of mode: -0.346 +11.165%]
Magnitude: 11.171 1/s, Angle: 91.774 deg

Period: 0.563 s, Frequency: 1.777 Hz
Damping: 0.346 1/s, Ratio of Amplitudes: 1.215

Mode 700: Participation

02Cog; HP LOS MOLLES U2; speed: -1.00/-177.4 deg

02Coq; HP LOS MOLLES U1; speed: -1.00/-177 4 deg

-1 -08 -06 04 -02

Eigenvalue of mode: -0.346 +11.165%
Magnitude: 11171 1/s, Angle: 91.774 deg

0 02 04 06 08

Period: 0.563 s, Frequency: 1.777 Hz
Damping: 0.346 1/s, Ratio of Amplitudes: 1215

Mode 1258: Observability

Cluster 1 015

118ur; PMGD HP TRUFULTRUFUL U1; speed: 0.14/ 918 deg

0.05

-0.15 0.1 -0.05 0.05 041 015

-0.05

01

015
Eigenvalue of mode: -1.339 +43.709' Period: 0.144 s, Frequency: 6.956 Hz

Magnitude: 43.729 1/s. Angle: 91.754 deg Damping: 1.339 1/s, Ratio of Amplitudes: 1.212

Mode 1258: Participation

_ St PUGDHP TRUFULTRUFU U1 g 0991 17001

-1 08 -0.6 -04 -02 0 02 04 06 08

Eigenvalue of mode: -1.339 +43.709' Period: 0.144 s, Frequency: 6.956 Hz
Magnitude: 43.729 1/s, Angle: 91.754 deg Damping: 1.339 1/s, Ratio of Amplitudes: 1.212
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Mode 1: Participation

Frame_WECC_PE ... WTGTRQ_A Torqu.... xT: 0.13/ 0.0deg

Frame_WECC_PE ... WTGPT_APitch ., xc: 1.00/ 0.0deg

- 08 -06 04 02

Eigenvalue of mode: +0.000 +0.000% Period: nan's,
Damping: -0.000 1/s. Ratio of Amplitudes: nan

Magnitude: 0.000 1/s, Angle: 0.000 deg

0 02 04 06 08 1

Frequency: 0.000 Hz Min. contribution: 0.100

Mode 661: Participation

- P/S Monte Redondo; Monte Redondo ... xt -0.16/ 179.7 deg

e N
P onteRedonde, MorieRedordo ¥ 1907 00ee _

Mode 2: Participation

PR ol prueniire sy 1007 00 e _

-0.8 -0.6 04 -0.2 0 02 04 06 08 1

Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100

Damping: -0.000 1/s, Ratio of Amplitudes: nan

Eigenvalue of mode: +0.000 +0.000%
Magnitude: 0.000 1/s, Angle: 0.000 deg

Mode 769: Participation

Plant_VDLV 2; VDLV Drive-Train; xg: -0.58 / 179.7 deg

Plant_VDLV 2; VDLV Drive-Train; x: 0.65/ -0.4 deg

Plant_VDLV 1; VDLV Drive-Train; xt: -0.11/179.2 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.89 /-179.9 deg

Plant_VDLV 1; VDLV Drive-Train; x: 1.00/ 0.0 deg

- 08 06 04 02

Eigenvalue of mode: -0.275 +9.741%
Magnitude: 9.745 1/s, Angle: 91.615 deg

Period: 0.645 s, Frequency: 1.550 Hz
Damping: 0.275 1/s, Ratio of Amplitudes: 1.194

0 02 04 06 08

Min contribution: 0.100

08 06 04 02 0 02 04 06 08 1

Period: 0.500 s, Frequency: 2.001 Hz Min. contribution: 0.100

Damping: 0.464 1/s, Ratio of Amplitudes: 1.261

Eigenvalue of mode: -0.464 +12.570%
Magnitude: 12.579 1/s, Angle: 92.114 deg
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Mode 771: Participation

Plant_VDLV 2; VDLV Drive-Train; xt -0.11 / 179.2 deg

Plant_VDLV 2; VDLV Drive-Train; xg: -0.89 /-179.9 deg

Plant_VDLV 2; VDLV Drive-Train; x 1.00/ 00 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.58 / -179.5 deg

Plant_VDLV 1; VDLV Drive-Train; x: 0.65/ 0.4 deg

-08 06 -04 02 0 02 04 08 08 1
Eigenvalue of mode: -0.464 +12.570% Magnitude: 12.579 1/s, Angle: 92.114 deg Period: 0.500 s, Frequency: 2.001 Hz Damping: 0.464 1fs, Ratio of Amplitudes: 1.261 Min. contribution: 0.100

Mode 706: Participation

_ rrame WEEC PR G AR g R e

Frome-HECCPE - WTGTARmerTt o 1001 00ee _

08 06 04 -02 0 02 04 06 08 1

Eigenvalue of mode: -0.367 +9.056% Magnitude: 9.064 1/s, Angle: 92.319 deg Period: 0.694 s, Frequency: 1.441 Hz Damping: 0.367 1/s, Ratio of Amplitudes: 1.290 Min_ contribution: 0.100
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16 MODOS INESTABLES

16.1 Escenario E1

Mode 1: Participation

P/S Plant PPC...; REPC_A Plant ...; xg_2: 1.00/ 0.0 deg

PIS Plant PPC...; REPC_A Plant ...; x5_2: 0.12/ 0.0 deg

P/S PFV Machic...; ActPow_Control; xp: 0.52/ 0.0 deg

Plant Controller; REPC_A Plant C...; x3: 1.00/ 0.0 deg

Plant Controller; REPC_A Plant C...; x1: 0.12/ -0.0 deg

Mode 2: Participation

-1 038 06 04 0.2

Eigenvalue of mode: +0,571 +0,000%
Magnitude: 0,571 1/s, Angle: 0,000 deg

Mode 3: Participation

S/E EL ARRIE...; PE SIERRA GOR...; speed: 0.20/ 0.0 deg

P/S SIERRA GOR...; PE SGE G8X Aer...; xH: 1.00/ 0.0 deg

Period: nan s, Frequency: 0,000 Hz
Damping: -0,571 1/s, Ratio of Amplitudes: nan

Eigenvalue of mode: +0,140 +0,000%
Magnitude: 0,140 1/s, Angle: 0,000 deg

PE_LOS_OLMOS_AE_EQ; P Control Type 3; x2: 1.00/ 0.0 deg

0 02 04 06 08
Period: nan s, Frequency: 0,000 Hz Min. contribution: 0,100
Damping: -0,140 1/s, Ratio of Amplitudes: nan

Mode 956: Participation

_ PE_LOS_OLMOS_AE_EQ; P Control Type 3; x1: -1.00/ 180.0 deg

-1 08 -06 04 0.2

Eigenvalue of mode: +0,010 +0,000%) Period: nan s, Frequency: 0,000 Hz
Magnitude: 0,010 1/s, Angle: 0,000 deg Damping: -0,010 1/s, Ratio of Amplitudes: nan

Eigenvalue of mode: -0,000 +1,000%j
Magnitude: 1,000 1/s, Angle: 90,000 deg

Period: 6,283 s, Frequency: 0,159 Hz
Damping: 0,000 1/s, Ratio of Amplitudes: 1,000

0 0.2 04 06 08

Min. contribution: 0,100



ELECTRICO NACIONAL

16.2 Escenario E2

Mode 1: Participation

SIE KELAR 22...; TER KELAR CC1...; speed: -0.18 / 180.0 deg

S/E KELAR 22...; TER KELAR CC1...; psifd: 1.00/ 0.0 deg
SIE KELAR 22...; TER KELAR CCH1...; psitd: 0.13/ 0.0 deg
S/E KELAR 220 kV; TER KELAR CC1-TG2; phi: -0.44 / 180.0 deg

S/E KELAR 22...; TER KELAR CC1...; speed: -0.18 / 180.0 deg

SIE KELAR 22...; TER KELAR CC1...; psifd: 0.98/ -0.0 deg

SIE KELAR 22...; TER KELAR CC1...; psitd:

: 0.13/ -0.0 deg

S/E KELAR 220 kV; TER KELAR CC1-TG1; phi: -0.43 / 180.0 deg

Kelar TG2_EXC; Kelar TG2_PSS; x6: 0.82/ 0.0 deg

Kelar TG2_EXC; Kelar TG2_PSS; x23: 0.12/ 0.0 deg

Kelar TG1_EXC; Kelar TG1_PSS; x6: 0.80 / -0.0 deg

Kelar TG1_EXC; Kelar TG1_PSS; x23: 0.12/ -0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Eigenvalue of mode: +8.713 +0.000% Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100
Magnitude: 8.713 1/s, Angle: 0.000 deg Damping: -8.713 1/s, Ratio of Amplitudes: nan

Mode 3: Participation

S/E KELAR 22...; TER KELAR CC1...; psifd: -0.26 / 180.0 deg

S/E KELAR 220 kV; TER KELAR CC1-TG2; phi: 1.00 /

SIE KELAR 22...; TER KELAR CC1...; psifd: -0.22 / 180.0 deg

SIE KELAR 220 kV; TER KELAR CC1-TG1; phi: 0.84 /
Kelar TG2_EXC; Kelar TG2_RAT; x5: -0.56 / 180.0 deg
Kelar TG2_EXC; Kelar TG2_RAT; x1: 0.43/ 0.0 deg

Kelar TG2_EXC; Kelar TG2_PSS; x2: 0.42/ 0.0 deg

Kelar TG2_EXC; Kelar TG2_PSS; x1: 0.42/
Kelar TG1_EXC; Kelar TG1_RAT; x5: -0.47 / 180.0 deg
Kelar TG1_EXC; Kelar TG1_RAT; x1: 0.36/ 0.0 deg

Kelar TG1_EXC; Kelar TG1_PSS; x2: 0.35/ 0.0 deg

Kelar TG1_EXC; Kelar TG1_PSS; x1: 0.35/ 0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Eigenvalue of mode: +0.368 +0.000%] Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100
Magnitude: 0.368 1/s, Angle: 0.000 deg Damping: -0.368 1/s, Ratio of Amplitudes: nan

Mode 2: Participation

S/E KELAR 22...; TER KELAR CC1...; speed: -0.12/ 180.0 deg

SIE KELAR 22...; TER KELAR CC1...; psifd: 0.98/ 0.0 deg
SIE KELAR 22...; TER KELAR CC1...; psitd: 0.13/ 0.0 deg
S/E KELAR 220 kV; TER KELAR CC1-TG2; phi: -0.42 / 180.0 deg

S/E KELAR 22...; TER KELAR CC1...; speed: -0.12/ 180.0 deg

S/E KELAR 22...; TER KELAR CC1...; psifd: 1.00/ 0.0 deg
SIE KELAR 22...; TER KELAR CC1...; psitd: 0.13/ 0.0 deg
S/E KELAR 220 kV; TER KELAR CC1-TG1; phi: -0.43 / 180.0 deg
Kelar TG2_EXC; Kelar TG2_PSS; x6: 0.78/ 0.0 deg
Kelar TG2_EXC; Kelar TG2_PSS; x23: 0.1/ 0.0 deg
Kelar TG1_EXC; Kelar TG1_PSS; x6: 0.79/ 0.0 deg

Kelar TG1_EXC; Kelar TG1_PSS; x23: 0.1/ 0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Eigenvalue of mode: +7.874 +0.000% Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100
Magnitude: 7.874 1/s, Angle: 0.000 deg Damping: -7.874 1/s, Ratio of Amplitudes: nan

Mode 4: Participation

S/E KELAR 22...; TER KELAR CC1...; psifd: -0.22 / 180.0 deg

S/E KELAR 220 kV; TER KELAR CC1-TG2; phi: 0.84 /

S/E KELAR 22...; TER KELAR CC1...; psifd: -0.26 / 180.0 deg

SIE KELAR 220 kV; TER KELAR CC1-TG1; phi: 1.00 /
Kelar TG2_EXC; Kelar TG2_RAT; x5: -0.38 / 180.0 deg
Kelar TG2_EXC; Kelar TG2_RAT; x1: 0.28/ 0.0 deg

Kelar TG2_EXC; Kelar TG2_PSS; x2: 0.29/ 0.0 deg

Kelar TG2_EXC; Kelar TG2_PSS; x1: 0.29/
Kelar TG1_EXC; Kelar TG1_RAT; x5: -0.48 / 180.0 deg
Kelar TG1_EXC; Kelar TG1_RAT; x1: 0.35/ 0.0 deg

Kelar TG1_EXC; Kelar TG1_PSS; x2: 0.36/ 0.0 deg

Kelar TG1_EXC; Kelar TG1_PSS; x1: 0.36/ 0.0 deg

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Eigenvalue of mode: +0.363 +0.000% Period: nan's, Frequency: 0.000 Hz Min. contribution: 0.100
Magnitude: 0.363 1/s, Angle: 0.000 deg Damping: -0.363 1/s, Ratio of Amplitudes: nan
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16.3 Escenario E3
Mode 1: Participation

P/S Plant PPC...; REPC_A Plant..;xg_2: 1.00/ 0.0 deg
P/8 Plant PPC_; REPC_A Plant [ x5_2- 0.12/ 0.0 deg

PIS PFV Machic...; ActPow_Control, xp: 0.52/ 0.0 deg

-1 -08 -06 04 02 0
Eigenvalue of mode: +0.571 +0.000% Magnitude: 0.571 1/s, Angle: 0.000 deg Period: nan s, Frequency: 0.000 Hz

Mode 2: Participation

02

04 06
Damping: -0.571 1/s, Ratio of Amplitudes: nan

08
Min. contribution: 0.100

-1 -08 -06 04 02 0
Eigenvalue of mode: +0.000 +0.000% Magnitude: 0.000 1/s, Angle: 89.459 deg Period: 175157.079 s, Frequency: 0.000

Mode 15: Participation

02
Hz

04 06
Damping: -0.000 1/s, Ratio of Amplitudes: 0.942

08
Min_ contribution: 0.100

4 08 06 04 02 0
Eigenvalue of mode: -0.000 +1.0007  Magnitude: 1000 1/s, Angle: 90.000deg  Period: 6.283 s, Frequency: 0.158 Hz

02

04 06
Damping’ 0.000 1/s, Ratio of Amplitudes 1.000

08
Min. contribution: 0100
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