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15 ANEXO 1: DETALLE MODOS CRITICOS INTER-AREA Y LOCALES RELEVANTES

15.1 Modo NG 0,69-0,71 [Hz]

15.1.1 Modo 1438 E2 DA dia Abr20

Cluster 1

10-X; Angostura U3; speed: 0.00/ 119.0 deg
Cluster 2:
11-668; Capullo; speed: 0.00/ 145.4 deg

-X; Carilafquén; speed: 0.00/ 148.1 deg
08-Cha; Antuco U1; speed: 0.00/ 149.3 deg
07-154; Celco; speed: 0.00 / 150.7 deg

Cluster 3:
07-154; Vifiales; speed: 0.00/ 155.9 deg

Cluster 4
10-X; Angostura U1; speed: 0.00/ 77.5 deg

Cluster 5:
04-RM; Nueva Renca TV; speed: 0.00/ 4.9 deg

TEN; IEM; speed: -0.131 / -167.2 deg

Central Tocopilla; U16; speed{-0.972 /-169.7 deg

Central Norgener; NTOZ2; speed: -0.116 / -177.8 deg

Central Norgener; NTO1; speed: -0.144 / +178.3 deg

Central Cochrane; CCH2; spepd: -0.213 / -176.1 deg

Observability of mode: -0.419 +4.454°]
Magnitude: 4.474 /s, Angle: 95.372 deg
Period: 1.411's, Frequency: iz
Damping: 0.419 s, Ratio of Amplitudes: 1.806

Central Cochrane; CCH1; spegd: -0.153 / +179.4 deg

Central Homitos; CTH; speed{-0.117/-171.4 deg

Central Andina; CTA; speed: -0.117 /-171.4 deg

Cluster 6:
07-154; Nueva Aldea U2; speed: 0.00/ -14.3 deg

Cluster 04-RM; Nueva Renca TV; spepd: -0.367 / -141.2 deg
Gontal Homitos; CTH; specd: 0.00/ 67.1 deg
Central Andina; CTA; speed: 0.00/ -57.1 deg

Cluster 8:

Central Cochrane; CCH1; speed: 0.00/ -62.3 deg

Contral Gochrane: CCH2, spead: 0.00/ 624 deg

Q0NG; Corro Dorminador GO, speed: 0.00] 642 deg
Central Geotérmica Cerro Pabelion; Cerro: 0.00/ -64.5 deg X . r E
e o B o spot 000805 Je 03-V; Nueva Ventanas; speed; -0.099 /-163.0 deg
Central Geotérmica Cerro Pabelion; Cerro: 0. 00 / -64.9 deg

Central Cavancha; CAVA; speed: 0.00 / -66.4

Central Norgener: NTO1: speed: 0.0/ -68. Zﬂeg

Central Norgener; NTO2! speed: 0.00/ -68.7 deg

-0.97 -0.49 0.00 0.49 0.97
Cluster 9: 44547
Central Chapiquifia; CHAP2; speed: 0.00 / -76.9 deg m‘;‘ﬂm‘:’k‘ﬂﬁﬂﬂlg }\)n‘;\s 945‘557‘2 eq
Cluster 10 D 47 T Koo of Ampliides: 1.606
Central Chapiquiia; CHAP1; speed: 0.00 / -80.2 deg a"‘"‘”g s, Ratio of ”‘"'" les:
Coordinador Eléctrico Nacional Modo1438(Inter-Area) | Date: 21/01/2020
Annex: /38
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15.1.2 Modo 1315 E3 DA noche Mar20

Cluste
TEN; IEM speed: 0.00/ 112.5 deg

Cluster 2:

Central Chapiquifia; CHAP1; speed: 0.00 /_116.9 deg
Central Norgener; NTO2; speed: 0.00/ 117.4 deg

Central Norgener; NTO1: speed: 0.00/ 117.5 deg

00-NG; Cerro Dominador CSP; speed: 0.00/ 115.2 deg
TEN; CTM3-TG; speed: 0.00 deg

Central Cochrane; CCH2; speed %560 7522 0 deg

Central Cavancha; CAVA; speed: 0.00/ 122.0 deg

Central Tocopilla; U15; speed: 0.00/ 122.2 deg

Cantral Geotérmica Gerto pabellen; Cerro: 0.00/ 122.2 deg
Central Geotérmica Cerro Pabellén; Cerro: 0.0/ 122.3 deg
Central Tocopilla; U14; speed: 0.00/ 122.4 deg

Central Cochrane; CCH1; speed: 000/ IZSOdeg

TEN; CTM3-TV; speed: 0.00/ 1

Clust

Gental Andma CTA; speed: 0.00/ 127.7 deg
Central Hornitos; CTH: speed: 0.00/ 128.0 deg
| | Central Tocopilla; U16; speed: 0.00/ 129.5 deg

Cluster 5:
04-RM; Nueva Renca TV; speed: 0.00/-142.5 deg

Observability of mode: -0.340 +4.446"]
Magnitude: 4458 /s, Angle: 94.376 deg

Period: 1.413's, Frequency: 0.708 H. Cluster 6:

07-154; Cipreses U2; speed: 0.00 / -28.5 deg
Damping: 0.340 1/s, Ratio oiAmleludes 1.617 07154, Gioroces Us. shecd 0.007 205 deg
07-154; Cipreses U3; speed: 0.00 / -30.3 deg
07-154; Curillinque; speed: 0.00/ -32.4 deg
08-Cha; Antuco U2; speed: 0.00/ -34.7 deg

Cluster 7:
10-X; Angostura U3; speed: 0.00 / -58.8 deg

TEN; IEM; speed: -0.138 / -150.7 deg

Central Tocopilla; U16; speed:-0.976 / -171.9 deg

Central Tocopilla; U15; speed{-0.119 / +179.8 deg

Central Tocopilla; U14; speed{-0.128 / +179.5 deg

Central Norgener; NTO2; spesd: -0.145 / -172.5 deg

Central Norgener; NTO1; spesd: -0.146 / -172.6 deg

Central Cochrane; CCH2; spegd: -0.219 / -166.7 deg

Central Cochrane; CCH1; speed: -0.160 / -169.2 deg

Central Hornitos; CTH; speed:-0.125 / -160.8 deg

Central Andina; CTA; speed: -0.124 / -160.2 deg

Central Angamos; ANG2; spe:

Central Angamos; ANG1; spe:

08-Cha; Antuco U2; speed: -0,082 / -152.0 deg

07-154; Nueva Aldea U2; spe

06-500C; Pehuenche U2; spe

06-500C; Pehuenche U1; spex

06-500C; Nehuenco U1 TG; s

04-RM; Nueva Renca TV; speed: -0.331/-143.7 deg

04-RM; Nueva Renca TG; speed: -0.081/-169.7 deg

03-V; Nueva Ventanas; speed;

d: -0.086 /-153.8 deg

d: -0.085 /-153.7 deg

d: -0.077 /-155.5 deg

d: -0.078 /-178.7 deg

d: -0.079 /-178.5 deg

eed: -0.083 /-160.1 deg

-0.101/-159.7 deg

-0.98 -0.49

Participation of mode: -0.340 +4.446"]
Magnitude: 4450 1/s, Anglo: 94 376 deg
Period: 1.413 s, Frequency: 0.708 Hz

Damping: 0.340 1/s, Ratio of Amplitudes: 1.617

0.00 0.49 0.98

Coordinador Eléctrico Nacional

Modo1315 | Date: 24-01-2020
Annex: /45
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15.1.3 Modo 1276 E4 DA Noche Jun2020

Cluster 1
Contral Norgener; NTO2; speed: 000/ 116.4 deg
Central Norgener; NTO1; speed: 0.00/ 116.9 deg
Coniral Chapiquina; GHAPT: speed: 000/ 1173 deg
Central Chapiquinia; CHAP2; speed: 000/ 118.0 deg TEN; IEM; speed: -0.153 / -159.2 deg
Central Cochrane; CCH2; speed: 0.0/ 120.3 d
; CTM3-TG; speed: oou/ 120.4 deg
Coniral Tocopilla: U14; speed: 0,001 129.0 deg
Coniral Cocran; CGH1. speed: 0.00/ 122.0 deg
Central Tocopilla; U15; speed: 0.00/ 1221d99 Central Tocopilla; U16; speed:-0.974 / -171.1 deg
N: CTM3-TV; speed: 0.00/ 122.9
Conirel Hormtos CTH; speed: 0,00/ 12A4deg
Central Andina; CTA; speed: 0.00 /
Central Mejillones; CTM1; speed: 0007 1245deg

Cluster 2: Central Tocopilla; U15; speed:-0.126 / -179.2 deg
Central Tocopilla; U16; speed: 0.00/ 128.7 deg

Cluster 3:
07- 154 Nueva Aldea U2; speed: 0.00/ 172.0 deg

Central Tocopilla; U14; speed{-0.124 / +179.3 deg

Central Norgener; NTO2; spesd: -0.140 / -170.2 deg

Central Norgener; NTO1; speed: -0.147 / -171.9 deg

Central Cochrane; CCH2; spegd: -0.224 / -165.0 deg

Central Cochrane; CCH1; speed: -0.165 / -167.1 deg

6605 3E-05
{
Central Homitos; CTH; speed; -0.151/-164.8 deg

Central Andina; CTA; speed: -0.151 / -165.1 deg
Central Angamos; ANG2; speed: -0.100 / -154.5 deg

Central Angamos; ANG1; speed: -0.100 / -154.3 deg

Clust
04-| RM Nueva Renca TV; speed: 0.00/-140.3 deg

07-154; Nueva Aldea U2; speed: -0.095 / -150.2 deg

. ) 06-500C; Nehuenco U1 TG; sf 106 / -159.9 deg
Observability of mode: -0.365 +4.364] Cluster 5
Magnitude: 4378 /s, Angle: 94785 deg 07-154; Viiales; speed: 0.00/ -29.4 deg
Period: 1.440's, Frequency: 0.695 Hi
Damping: 0,365 1/5, Rafio of Amplitudes: 1.692 Cluster 6
O735%: Celoo: speed: 0.00/ -33.8 deg

04-RM; Nueva Renca TV; speed: -0.458 / -141.5 deg

03-V; Nueva Ventanas; speed -0.123 / -159.3 deg

-0.97 -0.49 0.00 0.49 0.97

Participation of mode: -0.365 +4.364']
Magnitude 4,375 1/s, Anglo: 04,785 deg
Period: 1.440's, Frequency: 0.695 Hz

Damping: 0.365 1/s, Ratio of Amplitudes: 1.692

Coordinador Eléctrico Nacional Modo 1276 | Date: 24-01-2020
Annex: /46




15.2 Modo SEN 0,17-0,21 [Hz]

15.2.1 Modo 1643 E3 DA noche Mar2020

Cluster 1:
01-Ill; Guacolda U3; speed: 0.00/-157.6 deg

Cluster 2:

03-V: Campiche; speed: 0.00/-153.2 deg

Central Tocopilla; U14; speed: 0.00 / - 1504deg
01-1ll; Guacolda U4; speed: 0.00/-150.3 d

011l Guacolda U2, speed: 0,00 /-180.0 deg
Contral Norgener, NTO3; speed: 000 /1495 deg
Central Norgener: NTO1; speed: 0.0 /-149.5 deg
Central Angamos; ANG1: speed: 0.0 /-149.2 deg
Central Angamos: ANG2: speed: 0.0 /-149.2 deg
Central Tocopilla; U15; speed: 0.00/-149.0 deg

EN; IEM: speed: 0.00/-148.8

10-X; Angostura U1; speed: 0. 0071466 deg
01-lIi; Guacolda U1; speed: 0.00/-146.6 deg
Central Cochrane; CCH1; speed: 0.00/-146.2 deg
06-500C; Pehuenche U2; speed: 0.00 /-145.8 deg
04-RM; Nueva Renca TV; speed: 0.00/-144.7 deg
10-X; Angostura U2; speed: 0.00 /-144.4 deg
04-RM; Nueva Renca TG; speed: 0.00/-144.1 deg
10-X; Angostura U3; speed: 0.00 /-143.5 deg

Cluster 3:

07-154; Cipreses U3; speed: 0.00/-139.9 deg
Central Cochrane; CCHZ: speed; 000 1398deg
hEon

Central Tocopilla; U16; spee 11376 a9
Central Andina; CTA; Speed 0.00/-137.6 deg
Central Geotérmica Cerro Pabellon; Cerro: 0. OO/ 137.2 deg

Cluster 4:
TEN; CTM3-TG; speed: 0.00/-131.9 deg
TEN; CTM3-TV; speed: 0.00/-131.8 deg

-8E-05

Observability of mode: -0.054 +1.085%j
Magnitude: 1.086 1/s, Angle: 92.828 deg
Period: 5.792 s, Frequency: 0.173 Hz

Damping: 0.054 1/s, Ratio of Amplitudes: 1.364

TEN; IEM; speed; -0.518 / -154.5 deg

TEN; CTM3-TV; speed: -0.32!
TEN; CTM3-TG; speed: -0.26!

Central Tocopilla; U16; speed; -0.586 / -142.4 deg
Central Tocopilla; U15; speed{-0.218 / -168.9 deg
Central Tocopilla; U14; speed; -0.268 / -172.3 deg
Central Norgener; NTOZ; speed: -0.135 / +178.1 deg

Central Norgener; NTO1; speed: -0.135 / +178.1 deg

Central Cochrane; CCH2; spee:

Central Cochrane; CCH1; spee

Central Honitos; CTH; speed; -0.203 / -140.8 deg

Central Andina; CTA; speed: -

Central Angamos; ANGZ; speed:
Central Angamos; ANG1; speed: -0.444 / -157.1 deg

10-X; Angostura U2; speed: -

10-X{ Angostura U1; speed: -0.117 / -151.6 deg
09-VIII; Bocamina U1; speed: -0.145 / -148.5 deg
08-Cha; Santa Maria; speed: 10.401 / -158.1 deg
08-Cha; Santa Fe Energia; speed: -0.101/-144.8 deg
08-Cha; Ralco U2; speed: -0.247 / -147.0 deg

08-Cha; Ralco U1; speed: -0.248 / -146.5 deg

08-Cha; Pangue U2; speed: -

08-Cha; Antuco U2; speed: -0}1;

06-500C; Pehuenche U2; spegd: -0.267 / -156.7 deg
06-500C; Pehuenche UT; speed: -0.287 / -158.0 deg
06-500C; Nehuenco U2 TV; speed: -0.174 / -142.5 deg’
06-500C; Nehuenco U2 TG; speed: -0.244 / -143.6 deg
06-500C; Nehuenco U1 TV; speed: -0.219/-142.1 deg
06-500C; Nehuenco U1 TG; speed: -0.351/-142.1 deg

05-Col; Colbtn U2; speed: -0.154 / -147.1 deg

COLBUN_U1; Colbun U1; speet

04-RM; Nueva Renca TV; spegd: -0.356 / +176.2 deg

04-RM; Nueva Renca TG; spee

03-V; Ventanas U2; speed: -0{126 / -140.0 deg

03-V; Nueva Ventanas; speed; -0.400 / -143.5 deg

03-V; Campiche; speed: -0.82
01-1Il; Guacolda U4; speed: -0.1
01-1Il; Guacolda U3; speed: -.1
01-1Il; Guacolda U2; speed: -0.1

01-1II; Guacolda U1; speed: -0.1

1181/ -155.7 deg

1+152.3 deg

/+151.4 deg

d: -0.266 / -145.6 deg

d: 0.271/ -149.8 deg

204 /-140.7 deg

-0.444 /-157.1 deg

111/-148.2 deg

411+151.0 deg

d: -0,179 / -152.3 deg

d: -0,284 / -147.3 deg

1-147.3 deg

89/-153.6 deg
92/-160.8 deg
16 /+179.4 deg

14/-176.8 deg

-0.82 -0.41

Participation of mode: -0.054 +1.085%

Magrituge: 1,086 1s, Angle: 92,628 dog
Frequency: 0.173 Hz

Dampm 054 1/s, Ratio of Amplitudes: 1.364

0.00 0.41

Coordinador Eléctrico Nacional

Modo1613 | Date: 24-01-2020
Annex: /40
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15.2.2 Modo 1643 E3.1. DA noche Mar2020 Red N-1 Los Changos — Cumbre 500kV L1

-8l

Cluster 1:
01-lll; Guacolda U3; speed: 0.00/-158.1 deg

Cluster 2:

03-V; Campiche; speed: 0.00 /-153.8 deg
08.Cha. Sania Maria: speed: 0,007 -152.9 deg
Central Tocopilla; U14; speed: 0.00 /- 1509:: eg
01-ll; Guacolda U4; speed: 0.00/-150.8

01-1l Guacolda U2, speed: 000 /- 1505d

07-154; Isla U1; speed: 0.00/-150.3 deg

Central Norgener; NTO2; speed: 0.00/-150.0 deg
Central Norgener; NTO1; speed: 0.00 /-150. Odeg
Central Tocopilla; U15; speed: 0.00/-149.5

Central Angamos; ANG1; speed: ' 0.00 /- 1494deg
Central Angamos: ANG2. speed: 0001 -149.4 deg
TEN; IEM; speed: 0.00/-149.4

10-X: Angostura U1; speed: 0. 0072147, 3 deg

01-lIi; Guacolda U1; speed: 0.00/-147.

Central Cochrane; CCH1; speed: 0.00 /- 1467deg
08-Cha; Pangue U2; speed: 0.00/-146.7 deg

04-RM; Nueva Renca TV; speed: 0. 001145, % deg
08-Cha; Santa Fe Energia; speed 0/ 1451 dog
Central Chapiguifia; CHAP1; 0001455 deg
04-RM: Nueva Renca TG; speed: %0.007 44a 5 deg
Central Geotérmica Cerro Pabellon; Cerro: 0.0 /-144.3 deg
Central Cavancha; CAVA; speed: 0.00/-144.2 deg

Cluster 3:

Central Cochrane; CCH2; speed: 0.00 /- 1404 deg

07-154; Cipreses U1; speed: 0.00/-140.2 d

07-154; Cipreses U2; speed: 0.00/-140.0 deg

Central Tocopilla; U16; speed: 0.00 /-138.5 deg

Central Andina; CTA; speed: 0.00/-138.4 deg

Central Geotérmica Cerro Pabellon; Cerro: 0.00/-137.9 deg

Cluster 4:
TEN; CTM3-TG; speed: 0.00/-132.9 deg
TEN: CTM3-TV; speed: 0.00/-132.1 deg

Observability of mode: -0.052 +1.087j
Magnifude: 1.088 s, Angle: 92.755 deg
Period: 5.781's, Frequency: 0.173 Hi

Damping: 0,053 175, Ralio of Amplitudes: 1353

Central Cochrane; CCH

Central Tocopilla; U16; speed;

Central Tocopilla; U15; speed!

Central Tocopilla; U14; speed;

Central Hornitos; CTH; speed:

Central Angamos; ANG2; spe:

Central Angamos; ANG1; spe:

08-Cha; Santa Maria; speed:

06-500C; Pehuenche U2; spe

06-500C; Pehuenche U1; speq

06-500C; Nehuenco U2 TV; speed:

06-500C; Nehuenco U2 TG; s

06-500C; Nehuenco U1 TV; s

06-500C; Nehuenco U1 TG; s

04-RM; Nueva Renca TV; spe

04-RM; Nueva Renca TG; spe!

03-V; Nueva Ventanas; speed

TEN; IEM; speed: -0.517 / -154.4 deg

TEN; CTM3-TV; speed: -0.326 / +152.9 deg

TEN; CTM3-TG; speed: -0.271 / +151.4 deg

Central Cochrane; CCH2; speed: -0.269 / -145.4 deg

: speed: -0.275/ 149.6 deg

Central Andina; CTA; speed: -0.207 / -140.8 deg

08-Cha; Ralco U2; speed: -0.246 / -146.7 deg

08-Cha; Ralco UT; speed: -0.246 / -146.1 deg

03-V; Campiche; speed; -0.813 / -146.8 deg

01-11I; Guacolda U4; speed: -0.187 / -153.1 deg

01-11I; Guacolda U3; speed: -0.191/-160.3 deg

-0.594 / -142.4 deg

-0.221/-168.6 deg

-0.271/-172.0 deg

-0.207 /-140.9 deg

d: -0.439 /-156.5 deg

d: -0.439/-156.5 deg

0.399 / -157.8 deg

ed: -0.266 / -156.3 deg

ed: -0.286 / -157.6 deg

1172/ -142.1 deg

eed: -0.242 / -143.2 deg

eed: -0.217 / -141.7 deg

eed: -0.348 / -141.7 deg

ed: -0.355/ +176.6 deg

ed: -0,282 / -147.0 deg

-0.397 /-143.2 deg

-0.81 -0.41 0.00

Participation of mode: -0.052 +1.087"]
Magnitude: 1.088 /s, Angle: 92.755 deg
Period: 5.781's, Frequency: 0.173

Damping: 0.052 1/s, Ratio ovAmpMudes 1.353

0.41

Coordinador Eléctrico Nacional

Modo1613 F1

Date: 24-01-2020
Annex: /41
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COORDINADOR

15.2.3 Modo 1643 E3.2. DA noche Mar2020 Red N-1 Nueva Pan de Aztcar — Polpaico 500kV L1

Cluster 1:
01-11l; Guacolda U3; speed: 0.00/-157.9 deg

Cluster 2:
03-V; Campiche; speed: 0.00/-153.5 deg
08-Cha; Santa Maria; speed: 0.00/-152.7 deg
Central Tocopilla; U14; speed: 0.00 /-150.8 deg
01-1ll; Guacolda U4; speed: 0.00/-150.5 deg
01-1ll; Guacolda U2; speed: 0.00 /-150.2 deg
07-154; Isla U1; speed: 0.0 /-150.0 deg

Central Norgener; NTO2; speed: 0.00/-149.9 deg
Central Norgener: NTO1: speed: 0.00/-149.9 deg
Cantral Angamos: ANG1 speed: 0.0/ 149.6 deg
Central Angamos; ANG2; speed: 0.0 /-149.6 deg
Central Tocopilla; U5, speed: 0.00/- 1494 deg
07-154; Isla U2; speed: 0.0 /-149.3 deg

TEN; IEM; speed: 0.00 /-149.0 deg

08-Cha; Pangue U2: speed: 0. 00/ - 146 5 deg

04-RM; Nueva Renca TV; speed: 0.00

Central Chapiquifia; CHAP1 speed: 0. 00/ 144 9 deg
04-RM; Nueva Renca TG; speed: 0.00/-144.6 d

Central Geotérmica Cerro Pabellén; Cerro: 0. 00/ 144 2 deg

Cluster 3:

Central Cochrane; CCH2; speed: 0.00 /- 140 2 deg

07-154; Cipreses U1; speed: 0.00/-140.0 d

07-154; Cipreses u2! speed: 0.00/-139.9 deg

~| Central Tocopilla; U16; speed: 0.00/-138.2 deg

Central Andina; CTA; speed: 0.00/-138.0 deg

Central Geotérmica Cerro Pabellon; Cerro: 0.00/-137.6 deg

Cluster 4:
TEN; CTM3-TG; speed: 0.00/-132.3 deg
TEN: CTM3-TV; speed: 0.00/-132.0 deg

-8l

Observability of mode: -0.052 +1.085"j
Magnitude: 1.087 s, Angle: 92.749 deg
Period: 5.789's, Frequency: 0.173 Hi

Damping: 0,053 1/5, Rafio of Amplitudes: 1.352

TEN; IEM; speed: -0.515 / -154.3 deg

TEN; CTM3-TV; speed: -0.327 / +152.6 deg

TEN; CTM3-TG; speed: -0.269 / +151.6 deg
Central Tocopilla; U16; speed: -0.588 / -142.4 deg
Central Tocopilla; U15; speed:-0.218 / -168.9 deg
Central Tocopilla; U14; speed:-0.268 / -172.3 deg
Central Cochrane; CCH2; speed: -0.266 / -145.5 deg
Central Cochrane; CCH1; speed: -0.272 / -149.7 deg
Central Hornitos; CTH; speed: -0.204 / -140.7 deg
Central Andina; CTA; speed: -0.204 / -140.7 deg
Central Angamos; ANG2; speed: -0.441/-156.9 deg
Central Angamos; ANG1; speed: -0.441/-156.9 deg
08-Cha; Santa Maria; speed:
08-Cha; Ralco U2; speed: -0.245/ -146.7 deg
08-Cha; Ralco UT; speed: -0.246 / -146.2 deg
06-500C; Pehuenche U2; speed: -0.264 / -156.4 deg
06-500C; Pehuenche UT; speed: -0.284 / -157.7 deg
06-500C; Nehuenco U2 TV; speed:
06-500C; Nehuenco U2 TG; speed: -0.240 / -143.3 deg
06-500C; Nehuenco U1 TV speed: -0.216 / -141.9 deg
06-500C; Nehuenco U1 TG; speed: -0.347 / -141.9 deg
04-RM; Nueva Renca TV; spegd: -0.350 / +176.5 deg
04-RM; Nueva Renca TG; speed: -0.279 / -146.9 deg
03-V; Nueva Ventanas; speed; -0.395 / -143.3 deg
03-V; Campiche; speed: -0.808 / -146.8 deg

01-11I; Guacolda U4; speed: -0.189 / -153.3 deg

01-11I; Guacolda U3; speed: -0.192/ -160.5 deg

0.397 / -157.8 deg

1171 /-142.2 deg

-0.81 -0.40 0.00

Participation of mode: -0.052 +1.085"]
Magnitude: 1.087 1/s, Angle: 92.749 deg
Period: 5.789's, Frequency: 0.173 Hz
Damping: 0.052 1/s, Ratio of Amplitudes: 1.352

0.40 0.81

Coordinador Eléctrico Nacional

Modo1613 F2 | Date: 24-01-2020
Annex: /42
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COORDINADOR

15.2.4 Modo 1643 E3.3. DA noche Mar2020 Red N-1 Ancoa — Charrtia 500kV L3

Cluster 1:
01-1ll; Guacolda U3; speed: 0.00/-157.6 deg TEN] 1EM: bpesdl -0.51b /1545 del

Cluster 2:
03-V; Campiche; speed: 0.00 /-153.2 deg
08-Cha; Santa Maria; speed: 0.00/-152.3 deg TEN; CTM3-TV; speed: -0.325 / +152.4 deg
Central Tocopilla; U14; speed: 0.0 /-150.4 deg

01-Ill; Guacolda U4; speed: 0.00 /-150.3 deg
01-llI; Guacolda U2; Sgeed 0.00/-150.0 deg TEN; CTM3-TG; speed: -0.268 / +151.5 deg
Central Norgener; NTO2; speed: 0.00 /-149.5 deg

Central Norgener; NTOT; speed: 0.00 /-149.5 deg
Central Angamos; ANG d: 0.00/-149.2 deg
Cantral Angamos: ANG2 Spaed: 0.00 / 149:2 deg
Central Tocopilla; U15; speed: 00/ -149.0 deg
TEN; IEM; speed: 0.00/-148.8 d

10-X; Angosiura U1; speed:  0.00/ 146. 1 deg
01-1ll; Guacolda U1; speed: 0.00 /-146.

Central Cochrane; CCH1; speed: 000/ 1462deg
08-Cha; Pangue U2; speed: 0.00 /-1

06-500C; Pehuenche U2; speed: 0. 007 345% deg
04-RM; Nueva Renca TV; speed: 0.00 /- 144 7 deg
10-X; Angostura U2; speed: 0.00 /-144. Central Cochrane; CCH2; spegd: -0.266 / -145.5 deg
Central Chapiquifia; CHAP1; speed X a5 deg
04-RM; Nueva Renca TG; speed: 0.00/-144.1 deg
10-X; Angostura U3; speed: 0.00/-143.6 deg Central Cochrane; CCH1; speed: -0.272 / -149.7 deg

Central Tocopilla; U16; speed: -0.587 / -142.4 deg

Central Tocopilla; U15; speed{-0.218 / -168.8 deg

Central Tocopilla; U14; speed{-0.268 / -172.3 deg

Cluster 3:
Central Cochrane; CCH2; speed: 0.00 /- 139 E deg T .
07-154; Cipreses U1; speed: 0.00/-139.5 d Central Hornitos; CTH; speed -0.204 / -140.7 deg

07-14; Giproses U2, speed: 0.00/ 1394 deg
—| Central Tocopilla; U16; speed: 0.00/-137.8 deg

Central Andina; CTA; Speed: 0.00/-137.7 deg

Central Geotérmica Cerro Pabellon; Cerro: 0. 00/ 137.2 deg

Central Andina; CTA; speed: -0.204 / -140.7 deg

Cluster 4: Central Angamos; ANG2; speed: -0.444 / -157.0 deg
TEN; CTM3-TG; speed: 0.00/-131.9 deg
TEN: CTM3-TV; speed: 0.00/-131.8 deg

Central Angamos; ANG1; speed: -0.444 / -157.0 deg

08-Cha; Santa Maria; speed: -0.401/-158,1 deg

08-Cha; Ralco U2; speed: -0.247 / -147.1 deg

-8l
08-Cha; Ralco UT; speed: -0.248 / 146.6 deg

06-500C; Pehuenche U2; speed: -0.268 / -156.7 deg

06-500C; Pehuenche UT; speed: -0.288 / -158.0 deg

06-500C; Nehuenco U2 TV speed: -0.174 / -142.5 deg

06-500C; Nehuenco U2 TG; speed: -0.244 / -143.5 deg

06-500C; Nehuenco U1 TV; speed: -0.219/-142.1 deg

06-500C; Nehuenco U1 TG; speed: -0.351/-142.1 deg

04-RM; Nueva Renca TV; speed: -0.356 / +176.2 deg

04-RM; Nueva Renca TG; speed: -0.284 / -147.3 deg

Observability of mode: -0.053 +1.085
Magnitude: 1,086 s, Angle: 92.812 deg v . r R
P 505 5 Frovuency: 0173 03-V; Nueva Ventanas; speed; -0.400 / -143.5 deg
Damping: 0,053 1/5, Ralio of Amplitudes: 1.362

03-V; Campiche; speed; -0.820 / -147.3 deg

01-11I; Guacolda U4; speed: -0.189 / -153.5 deg

01-11I; Guacolda U3; speed: -0.192/ -160.8 deg

-0.82 -0.41 0.00 0.41 0.82

Participation of mode: -0.053 +1.085"]
Magnitude: 1,086 1/s, Angle: 92.812 deg
Period: 5.792 s, Frequency: 0.173

Damping: 0.053 1/s, Ratio ovAmpnmdes 1.362

Coordinador Eléctrico Nacional Modo1613 F3 | Date: 24-01-2020
Annex: /43




COORDINADOR

15.2.5 Modo 1521 E4 DA noche Mar2020

-8l

Cluster 1:
01-lll; Guacolda U3; speed: 0.00/-152.8 deg

Cluster 2:
03-V; Campiche; speed: 0.00/-146.2 deg

01-1ll; Guacolda U4; speed: 0.00/-145.5 deg
01-1ll; Guacolda U2; speed: 0.00/-145.5 deg
Central Tocopilla; U15; speed: 0.0 /-144.3 deg
Central Tocopilla; U14; speed: 0.00/-144.2 deg
Cantral Norgener; NTOT- speed: 000 / 1441 deg
Central Angamos; ANGZ: speed: 0.00/-143.0 deg
Central Angamos; ANG1; speed: 0.00 /-143.0 deg
01-Ill; Guacolda U1; speed 0.00/-142.0 deg
08-Cha; Pangue U1; speed: 0.00/-141.8 deg

{—— Cluster 3:
09-VIIl; Bocamina U1; speed: 0.00/-137.9 deg

04-RM: Nueva Renca TG; speed: 0,00/-137.6 deg

08-Cha; Laja 4; speed: 0.00/-136.4 deg

Central Majilorist: GTM1 speed %500 F-136. 3 deg
06-500C; Quintero TG1A; speed: 0.00/-135.2 deg

Central Cochrane; CCHZ speed: 0.00/-134.3 deg

Central Hornitos; CTH:; speed: 0.00/-133.6 deg

Cantral Andina; CTA; spaed: 0,00/ - 1335 deg

Central Tocopila; U16: speed: 0.0/ -132.2 deg

Central Geotérmica Cerro Pabellon; Cerro: 0.0 /-132.0 deg

Cluster 4:
TEN; CTM3-TG; speed: 0.00/-126.9 deg
——— TEN; CTM3-TV; speed: 0.00/-125.6 de

&8

Observability of mode: -0.060 +1.052j
Magnitude: 1.054 s, Angle: 93,289 deg
Period: 5.972 s, Frequency: 0.167

Damping: 0.060 1/s, Rauoommpluudes 1435

TEN; IEM; speed: +0.622 / -5.3 deg

TEN; CTM3TV; speed: +0.175/-61.3 deg

TEN; CTM3-TG; speed: +0.135 / -63.3 deg

Central Tocopilla; U16; speed: +0.763 / +6.7 deg

Central Tocopilla; U14; speed: +0.278 / -24.7 deg

Central Cochrane; CCH2; speed: +0.339 / +3.7 deg

Central Cochrane; CCH1; speed: +0.329 / -0.6 deg

Central Angamos; ANG2; speed: +0.490 / -8.4 deg

Central Angamos; ANG1; speed: +0.488 / -8.1 deg

09-VIIl; Bocamina U2; speed: +0.397 / -7.6 deg

08-Cha; Santa Maria; speed: +0.452 / -8.5 deg

08-Chaj Ralco U2; speed: +0.310 / +2.2 deg

08-Cha; Ralco U1; speed: +0.311/ +2.3 deg

06-500C; Quintero TG1B; speed: +0.302 / -20.5 deg

06-500C; Quintero TG1A; speed: +0.345 / -17.5 deg

06-500C; Pehuenche|U2; speed: +0.308 / -10.6 deg

06-500C; Pehuenche U1; speed: +0.306 / -8.3 deg

06-500C; Nehuenco U2 TG; speed: +0.314 / +5.9 deg

06-500C; Nehuenco U1 TG; speed: +0.458 / +6.6 deg

04-RM; Nueva Renca TV; speed: +0.295/ -35.7 deg

04-RM; Nueva Renca TG; speed: +0.350 / +2.5 deg

03-V; Nueva Ventdnas; speed: +0.513 / +5.0 deg

03-V; Campiche; speed: +1.000 / +0.0 deg

-1.00 -0.50 0.00 0.50

Participation of mode: -0.060 +1.052"]
Magnitude: 1.054 1/s, Angle: 93.289 deg
Period: 5.972 s, Frequency: 0.167 Hz
Damping: 0.060 1/s, Ratio of Amplitudes: 1.435

Coordinador Eléctrico Nacional Modo1521

Date: 24-01-2020
Annex: /44
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15.2.6 Modo 1444 E5 DA noche Mar2020

Cluster 1:

Central Angamos; ANG1; speed: 0.0 /-120.8 deg
Central Angamos; ANG2: speed: 0.00 /-120.8 deg
TEN; IEM; speed: 0.00/-119.5 deg

Cluster 2:

08-Cha; Pangue U1; speed: 0.00/-116.1 deg
04-RM; Nueva Renca TG speed: 0.00/-115.8 deg
10-X; Angostura U1; speed: 0.00 /-114.8 deg
01-lll; Guacolda US; speed: 0.00/-113.2 deg
04-RM; Nueva Renca TV; speed: 0.00/ - 113 0 deg
08-Cha; El Toro U4; speed:  0.00/-112.4

Jo-x: Angostura UZ; speed: 000/ -112.3 deg

Central Cochrane CCHZ speed 0.00/-108.0 deg
07-154; Cipreses U1; speed: 0.00/-105.7 deg
07-154; Cipreses UZ‘ speed: 0.00/-105.4 deg

T :

-68-05 -3E:05
\

Observability of mode: -0.107 +1.279%
Magnitude: 1284 Tis, Angle: 94791 deg
Period: 4.912's, Frequency: 0.204

Damping: 0.107 1/s, Rauoommpluudes 1693

TEN; IEM; speed: -0.979 /-170.0 deg

Central Norgener; NTO2; speed: -0.203 / +158.7 deg

Central Norgener; NTO1; speed: -0.203 / +158.7 deg

Central Cochrane; CCH2; speed: -0.501/-164.9 deg

Central Cochrane; CCH1; speed: -0.446 / -168.0 deg

Central Angamos; ANG2; speed: -0.843 / -176.6 deg

Central Angamos; ANG1; speed: -0.845 / -176.6 deg

10-X; Angostura U2; speed: -0.197 / -172.5 deg

10-X; Angostura U1; speed: -0.200 / -175.8 deg

08-Cha; Santa Maria; speed: 10.611/ +176.5 deg

08-Cha; Ralco U2; speed: -0.425 / -168.7 deg

08-Cha; Pangue U1; speed: -0.313 / +176.3 deg

08-Cha; Antuco U2; speed: -0238 / -174.9 deg

08-Cha; Antuco U1; speed: -0238 / -174.9 deg

06-500C; Nehuenco U2 TV; speed: -0.313 /-166.9 deg

06-500C; Nehuenco U2 TG; speed: -0.423 / -168.0 deg

06-500C; Nehuenco U1 TV; speed: -0.399 / -166.1 deg

06-500C; Nehuenco U1 TG; speed: -0.643 / -165.9 deg

04-RM; Nueva Renca TV; speed: -0.542 / +162.2 deg

04-RM; Nueva Renca TG; speed: -0.517 / 1172.6 deg

01-IIl; Guacolda US5; speed: -0.274 / -170.9 deg

01-11l; Guacolda U4; speed: 0275/ -167.9 deg

01-lIl; Guacolda U3; speed: -0.274 / -168.3 deg

-0.98 -0.49

Participation of mode: -0.107 +1.279%j
Magnitude: 1.284 1/s, Angle: 94.791 deg
Period: 4.912's, Frequency: 0.204 Hz
Damping: 0.107 1/s, Ratio of Amplitudes: 1.693

0.00 0.49

Coordinador Eléctrico Nacional

Modo1444(Inter-Area)

Date: 21/01/2020
Annex: /36
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COORDINADOR

15.2.7 Modo 1302 E6 DA noche Mar2020

-5l

Cluster 1:
01-11l; Guacolda U3; speed: 0.00/-142.0 deg

Cluster 2:
01-11l; Guacolda U4; speed: 0.00/-135.3 deg
01-lll; Guacolda U2; speed: 0.00/-133.5 deg

Cluster 3:
07-154; Isla U1; speed: 0.00/-129.9 deg

08-Cha; Pangue U1; speed: 0.00/-129.8 deg
01-Ill; Guacolda U1; speed: 0.00/-129.5 deg
07- 154 Isla U2; speed: 0.00/-129.0 deg
Central Angamos; ANG2; speed: 0.00 / -128.8 deg
Central Angamos: ANG1: speed: 0.00 /-128.7 deg
TEN; IEM; speed: 0.00/-127.1 deg
10-X; Angostura U1; speed: 000/» 26.5 deg
04-RM; Nueva Renca TG; speed: 0.00/- 125 6 deg
07-154: Ojos de Agua; speed: 0.00 /-125.5 deg
07-154; Conﬂuencia U2; speed: 0.00/-125.1 deg
07-154; Confluencia U1; speed: 0.00/-125.1 deg
08-Cha; Santa Fe Energla speed: 0.00/- 125 0 deg
08-Cha; Ralco U2; speed: 0.00 /-125.0 d¢
08-Cha; Ralco U1; speed: 0. 00/ ‘\ZSOdeg
10-X; Valdivia; speed: 0.00/-124.2 deg
07-154 Nueva Aldea U2; speed: 0.00/-124.1 deg
08-Cha: Laja 4; spesd o 00/ 122.6 deg
07- 154 Clpreses u1; 0.00/-120.7 deg
07-154; Cipreses U3; spee 0.00/-120.6 deg
07-154; Cipreses U2; speed: 0.00 /-120.1 deg

Observability of mode: -0.101 +1.180%
Magnitude: 1184 s, Angle: 94.893 deg
Period: 5.324's, Frequency: 0.188 Hi

Damping: 0.101 1/5, Rafio of Amplitudes: 1.712

TEN; [EM; speed: +1.000 / +0.0 deg

Central Cochrane; CCH1; speed: +0.525 / +7.0 deg

Central Angamos; ANG2; speed: +0.780 / 6.4 deg

Central Angamos; ANG1; speed: +0.773 / -6.2 deg

08-Cha; Santa Maria; speed: +0.544 / -12.9 deg

08-Cha; Ralco U2; speed: +0.350 / -4.5 deg

08-Cha; Ralcp U1; speed: +0.350 / -4.5 deg

08-Cha; Pangue|U1; speed: +0.263 /-15.1 deg

08-Cha; Antucp U2; speed: +0.209 / -6.5 deg

08-Cha; Antucp U1; speed: +0.209 / -6.5 deg

06-500C; Pehuenche U2; speed: +0.372 / -7.5 deg

06-500C; Pehuenche U1; speed: +0.422 / -9.7 deg

06-500C; Nehuenco U2 TV; speed: +0.290 / +3.5 deg

06-500C; Nehuenco U2 TG; speed: +0.402 / +1.9 deg

06-500C; Nehuenco U1 TV; speed: +0.370 / +4.3 deg

06-500C; Nehuenco U

TG; speed: +0.588 / +4.8 deg

04-RM; Nueva Renca TV; speed: +0.371/-31.1 deg

04-RM; Nueva Renca TG; speed: +0.467 / -3.1 deg

01-11l; Guacolda US; speed: +0.230 / +10.4 deg

01-IIl; Guacolda U4; speed: +0.276 / -11.1 deg

01-11l; Guacolda|U3; speed: +0.254 / -17.8 deg

-1.00 -0.50 0.00 0.50

Participation of mode: -0.101 +1.180%j
Magnitude: 1.184 1/s, Angle: 94.893 deg
Period: 5.324's, Frequency: 0.188 Hz
Damping: 0.101 1/s, Ratio of Amplitudes: 1.712

Coordinador Eléctrico Nacional Modos 1302

Date: 23-01-2020
Annex: /39
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15.3 Modo Valle de los Vientos

15.3.1 Modo 922 E2 DA dia Abr2020

Clusts
Contral Hormtos CTH; speed: 0.00/ 154.1 deg
Central Andina; CTA; speed: 0.00/ 154.1 deg

Cluster
06-: 500(: Santa Marta; speed: 0.00 / 165.5 deg

Cluster 3:
Central Gochrane; GCH1; speed: 0.00/ 170.5 deg
00-NG; Cerro Dominador CSP; speed: 0.00 / 172 1deg

Plant_VDLV 2; VDLV Drive-Train; xt: -0.108 / +177.3 deg

Plant_VDLV 2; VDLV Drive-Train; xg:

0.870 /-179.7 deg

Plant_VDLV 2; VDLV Drive-Train; x: +1.000 / +0.0 deg

Plant_VDLV 1; VDLV Drive-Train; xg: -0.491/-176.4 deg

Plant_VDLV 1; VDLV Drive-Train; x: +0.565 / +3.3 deg

-

Cluster 4
Central Chapiquifia; CHAP1; speed: 0.00/-165.6 deg

Cluster 5:
Central Norgener; NTO1; speed: 0.00/-162.3 deg
Central Norgener; NTO2; speed: 0.00/-161.4 de

Central Cochrane; CCH2; spegd: -0.000 / +168.3 deg

Cluster 6.
Central Angamos; ANG2; speed: 0.00 /-151.0 deg -
Central Angamos; ANG1; speed: 0.00 /-150.7 deg “7E-06-|
Cluster 7.
Central Chapiquifia; CHAP2; speed: 0.00/-139.6 deg
Clus . .
e avancha; CAVA: speed: 0.00/-115.1 deg Central Cochrane; CCH1; spegd: -0.000 / +166.2 deg
Cluster 9
02-1V; Los Molles U1; speed: 0.00 / -14.3 deg
Cluster 10:
Central Geotérmica Cerro Pabellon; Cerro: 0.00/ -33.2 deg
- — Cluster 11
oLl Rio Huasco; speed: 000/ 47.1 deg Central Angamos; ANG2; speed: +0.000 / -44.9 deg
Observability of mode: -0.710 +12.462° Cent Corto Pabelion; Gerro: ~0.00/ -48.9 deg

Magnitude: 12.483 1/s, Angle: 93.260 deg
Period: 0.504 s, Frequency: 1.983 Hz
Damping: 0.710 1/s, Ratio of Amplitudes: 1.430

Central Angamos; ANG1; speed: +0.000 / -45.0 deg

-1.00 -0.50 0.00 0.50 1.00

Participation of mode: -0.710 +12.462"j
Magrituge: 12483 1/s, Angle: 93.260 teg

s, Frequency: 1.983 Hz
Damplng. 0.710 /s, Ratio of Amplitudes: 1.430

Coordinador Eléctrico Nacional Modo922(Inter-AreaERV) | Date: 21/01/2020
Annex: /36




COORDINADOR

15.3.2 Modo 924 E2 DA dia Abr2020

Cluster 1
Central Hornitos; CTH; speed: 0.00/ 155.5 deg
Central Andina; CTA; speed: 0.00/ 155.5 deg

Clust
06- SOOC Sama Marta; speed: 0.00/ 163.8 deg

Cluster 3:
Central Cochrane; CCH1; speed: 0.00/ 170.6 deg
00-NG; Cerro Dominador CSP; speed: 0.00/ 172.9 deg

|
1505 7E-06

\
\

Cluster 4:
Central Chapiquifia; CHAP1; speed: 0.00 /-164.4 deg
Central Norgener; NTO1; speed: 0.00/-161.8 deg
Coniral Norgener. NTOZ! sheed: 000 /-160.9 deg

Cluster 5:
Ceniral Angamos; ANG2; speed: 0.00 /-149.8 deg
Central Angamos; ANG1; speed: 0.00/-149.5 deg

Cluster 6:
Central Chapiquiia; CHAP2; speed: 0.0 /-138.5 deg

Cluster 7:
Goniral Cavancha; CAVA; speed: 0.00/-114.3 deg

Observability of mode: -0.710 +12.462"j
Magnitude: 12.483 1/5, Angle: 93,260 deg
Period: 0.504 s, Frequency: 1.983 Hi

Damping: 0.710 175, Ralio of Amplitudes: 1430

Cluster 8:
02-1V; Los Molles U1; speed: 0.00/ -14.7 deg

Cluster 9:
Central Geotérmica Cerro Pabellon; Cerro: 0.00/ -32.5 deg

Cluster 10:
Central é Cerro Pabellon; Cerro: 0.00 / -48.2 deg

Plant_VDLV 2; VDLV D

Plant_VDLV 1; VDLV D

Central Angamos; ANG2; speed: +0.000 / +2.4 deg

Central Angamos; ANG1; speed: +0.000 / +2.3 deg

Plant_VDLV 2; VDLV Drive-Tr:

rive-Train; x: +0.565 / -3.3 deg

Plant_VDLV 1; VDLV Drive-Trs

Plant_VDLV 1; VDLV Drive-Trz

ive-Train; x: +1.000 / +0.0 deg

Central Cochrane; CCH2; spe

Central Cochrane; CCH1; spe

00-NG; Cerro Dominador CSF;

speed: -0.000 /-175.2 deg

in; xg: -0.492 / +177.1 deg

in; xt: -0.108 / +177.3 deg

in; xg: -0.870 / -179.7 deg

ed: -0.000 / -138.7 deg

ed: -0.000 / -142.1 deg

-1.00

Period: 0.504 s, Frequency 1.

-0.50 0.00 0.50 1.00

Participation of mode: -0.710 +12.462*j
Magnitude: 12483 1/5, Angle: 83,200 deg

983

Damping: 0.710 1/s, Ratio o!AmleIudes 1.430

Coordinador Eléctrico Nacional

Modo924(Inter-AreaERV) | Date: 21/01/2020

Annex: /37
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15.4 Modo Cabo Leones

15.4.1 Modo 1344 E2 DA dia Abr2020

2E-05

Cluster 1
08-Cha; Amuco U1; speed: 0.00/ 95.9 deg

Cluster 2:
Central Chapiquiia; CHAP1; speed: 0.00/ 102.9 deg

Cluster 3
Contral Chapiquinia: CHAP?; speed: 0.00/ 109.1 deg
Central Norgener; NTO1; speed: 0.00/ 109.3 deg
Geniral Norgener. NTO?: speed: 0.00/ 110.1 deg

luster 4:
Central Tocopilla; U16; speed: 0.00/ 119.2 deg

Cluster 5:
Central Cochrane; CCH2; speed: 0.00/ 123.1 deg

Cluster 6:
Central Cochrane; CCH1; speed: 0.00/ 127.5 deg

Cluster 7
Central Andina; CTA; speed: 0.0/ 136.5 deg
Central Hornitos; CTH; speed: 0.00/ 136.5 deg

Cluster 8:
07-154; Celco; speed: 0.00/ 145.3 deg
06-500C; Nehuenco U1 TV; speed: 0. DO 1 148.2 deg

Cluster 9:
07-154; Vifiales; speed: 0.00/ 151
063000 Nahoonge U1 16! Spend. 000" 1532 deg

Cluster 10:
10-X; Carilafquén; speed: 0.00/ 161.3 deg
07-154; San Ignacio; speed: 0.00/ 163.9 deg

Observability of mode: -0.474 +5.335%j
Magnitude: 5.356 1/s, Angle: 95.079 deg
Period: 1.178's, Frequency: 0.849 Hz

Damping: 0.474 1/s, Ratio of Amplitudes: 1.748

Embalse Ancoa(1); Embalse Ancoa U1; spee: 0.0/ 166.6 deg
Embalse Ancoa(1): Embalse Ancoa U2! spee: 66.6 deg
5E[05

Cluster 11:
01-lil; Guacolda U2; speed: 0.00/ -59.0 deg
01-1il; Guacolda U1; speed: 0.00/ -61.1 deg

WECC_WTG_02; Drive-Tr

WECC_WTG_0

; Drive-Tr

06-500C; Nehuenco U1|TV; speed: +0.000 / -52.7 deg

06-500C; Nehuenco U1/ TG; speed: +0.000 / -56.3 deg

03-V; Nueva Ventanas; speed: +0.000 / -43.4 deg

in Model; x: +1.000 / +0.0 deg

ain Model; x: +0.834 / -0.0 deg

WECC_WTG_02; Drive-Train Model;

Central Tocopilla; U16; speed:|-0.000 / +167.4 deg

@:-0.902/-179.8 deg

WECC_WTG_01; Drive-Train

odel; xg: -0.752 /-179.8 deg

-1.00 -0.50

Participation of mode: -0.474 +5.335%

Magrituge: 5.356 1/, Angle: 95,079 deg
Frequency: 0.849 Hz

Damplng. 0474 1/s, Ratio of Amplitudes: 1.748

Coordinador Eléctrico Nacional

Modo1344(Inter-AreaERV)

Date: 21/01/2020

Annex:

134
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LEC

15.4.2 Modo 1346 E2 DA dia Abr2020

Cluster 9:

Cl

Cluster 8:
01-11l; Guacolda U1; speed:
01-11l; Guacolda U2; speed:

uster 10:
01-111; Guacolda U3; speed:
01-11I! Guacolda U4; speed:

0.00/ 58.1 deg
0.00/ 43.7 deg

0.00/ 32.2deg
0.00/ 31.4 deg

Cluster 1:
Central Chapiquifia; CHAP1; speed: 0.00/-168.1 deg

Cluster 2:
Central Chapiquifia; CHAP2; speed: 0.0 /-160.0 deg

Cluster 3 4E-07]
Central Tocopilla; U16; speed: 0.0 /-156.9 deg

Cluster 4:
Central Cavancha; CAVA; speed: 0.00/-138.3 deg

Cluster 5:

07-154; Celco; speed: 0.00/-129.5 deg
Cluster 6:

07-154; Vifiales; speed: 0.00/-122.7 deg

Cluster 7:
07-154; San Ignacio; speed: 0.00/-110.8 deg

-4!%.‘-07
\

\

Observability of mode: -0.472 +5.345"]
Magnitude: 5.366 1/s, Angle: 95.051 deg
Period: 1.176's, Frequency: 0.851 Hz
Damping: 0.472 1/s, Ratio of Amplitudes: 1.743

Central Tocopilla; U16; speed: -0.000 / +180.0 deg

07-154; Vifiales; speed: -0.000 / +180.0 deg

01-1Il; Guacolda U2; speed: -0.000 / +180.0 deg

01-11l; Guacolda U1; speed: -0.000 / +180.0 deg

WECC_WTG_02; Drive-Train Model; xg: -0.752 / -179.7 deg

WECC_WTG_02; Drive-Train Model; x: +0.834 / +0.0 deg

WECC_WTG_01; Drive-Train Model; xg: -0.902 /-179.7 deg

'WECC_WTG_01; Drive-Train Model; x: +1.000 / +0.0 deg

-1.00 -0.50 0.00 0.50 1.00

Participation of mode: -0.472 +5.345"]
Magnitude: 5.366 1/s, Angle: 95.051 deg
Period: 1.176 s, Frequency: 0.851 Hz
Damping: 0.472 1/s, Ratio of Amplitudes: 1.743

Coordinador Eléctrico Nacional

Modo1346(Inter-AreaERV) | Date: 21/01/2020
Annex: /35
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i LN

15.4.3 Modo 1261 E3 DA noche Mar2020

Cluster 1
Central Norgener; NTO2; speed: 0.0/ 107.8 deg
Central Norgener; NTO1; speed: 0.00/ 107.9 deg

Cluster 2;
Central Cochrane; CCH2; speed: 00/ 120.1 deg
Central Cochrane; CCH1; speed: 0.00/ 121.2 deg

Cluster 3
Central Tocopill
Central Tocopilla;

Cluster 4
Central Tocopilla; U16; speed: 0.00/ 135.0 deg | 4E-06—

15; speed: 0.00/ 124.9 deg
14; speed: 0.00/ 125.2 deg

Cluster 5;
08-Cha; Antuco U2; speed: 0.00/ 140.9 deg

Cluster

6
07-154; Cipreses U2; speed: 0.00/-178.7 deg
07-154; Cipreses U3; speed: 0.00/ 179.5 deg
07-154; Cipreses U1: speed: 0.00 / 179.5 deg

4Er05

Cluster 7:

Cluster 8:

Observability of mode: -0.387 +5.311%j
Magnitude: 5.325 1/s, Angle: 94.170 deg Cluster 9:

Period: 1.183 s, Frequency: 0.845 Hz

01-111; Guacolda U1; speed:
01-11l; Guacolda U2; speed:

01-lll; Guacolda U4; speed: 0.00/ -43.0 deg

01-11l; Guacolda U3; speed: 0.00/ -46.4 deg

Damping: 0.387 1/s, Ratio of Amplitudes: 1.581

WECC_WTG_02; Drive-T

Central Tocopilla; U16; speed: +0.000 / -67.5 deg

Central Tocapilla; U14; speed: +0.000 /-29.9 deg

10-X; Angostura U3; speed: +0.000 / -23.2 deg

10-X; Angostura U2; speed: +0.000 / -13.1 deg

10-X; Angostura U1; speed: +0.000/-19.3 deg

08-Cha; Santa Maria; speed: +0.000 / +13.9 deg

08-Cha; Ralco |U2; speed: +0.000 / +11.3 deg

08-Cha; Ralco|U1; speed: +0.000 / +11.7 deg

08-Cha; Pangue U2; speed: +0.000 / +26.1 deg

08-Cha; El Toro U1; speed: +0.000 / +13.0 deg

08-Cha; Antuco U2; speed: +0.000 / +38.2 deg

06-500C; Pehuenche U2; speed: +0.000 / +0.2 deg

06-500C; Pehuenche U1; speed: +0.000 / +0.3 deg

06-500C; Nehuenco U1/ TV; speed: +0.000 / -52.6 deg

06-500C; Nehuenco U1/ TG; speed: +0.000 / -52.4 deg;

COLBUN_U1; Colbun U1; speed: +0.000 / +38.5 deg

04-RM; Nueva Renca TV; speed: +0.000 / +0.5 deg

03-V; Nueva Ventanas; speed: +0.000 / -46.3 deg

in Model; x: +1.000 / -0.0 deg

01-IIl; Guacolda U4; speed: -0.000 / -123.2 deg

01-11I; Guacolda U3; speed: -0.000 / -122.8 deg

01-11l; Guacolda U2; speed: -0.000 / -125.3 deg

01-IIl; Guacolda U1; speed: -0.000 / -128.4 deg

WECC_WTG_02; Drive-Train

odel; xg: 0.892/-179.2 deg

-1.00

-0.50 0.00 0.50

Participation of mode: -0.387 +5.311%j
Magnitude: 5.325 1/s, Angle: 94.170 deg
Period: 1.183 s, Frequency: 0.845 Hz

Damping: 0.387 1/s, Ratio of Amplitudes: 1.581

Coordinador Eléctrico Nacional

Modo1261

Date: 24-01-2020
Annex: /44
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COORDINADOR

15.4.4 Modo 1263 E3 DA noche Mar2020

Cluster 1:
07-154; Curillinque; speed: 0.00 /-179.4 deg

Embalse Ancoa(1); Embalse Ancoa U1; spee: 0.00/ 178.0 deg
07-154; San Ignacio; speed: 0.00/ 179.9 deg

Cluster 2:
Central Norgener; NTO2; speed: 0.00/ 104.7 deg
Central Norgener: NTO1: speed: 0.0/ 104.8 deg
10-X; Angostura U3; speed: 0,00 107 s deg

TEN; CTM3-TV; speed: 0.00/ 107.7 d

00-NG, Corro Dominador GSP; spoed: 0,00/ 109.9 deg

Cluster 3.
Central Cochrane CCH2; speed: 0.00/ 116.6 deg
Central Cochrane; CCH1; speed: 0.00/ 117.7 deg

Cluster 4:
Central Andina; CTA; speed: 0.00/ 121.5
Central Hornitos; CTH; speed: 0.00/ 121.9 deg
Central Tocopilla; U15; speed: 0.0/ 123
Central Tocopilla; U14; speed: 0.00 /

Cluster 5:
Central Tocopilla; U16; speed: 0.00/ 134.7 deg

Cluster 6:
08-( Cha Antuco U2; speed: 0.00/ 141.5 deg

Cluster 7:
07-154; Celco; speed: 0.00/ 158.4 deg

Cluster 8:

07-154; Isla U1; speed: 0.00/ 1635 deg
07-154; Isla U2; speed: 0.00/ 164.7 deg
07-154; Vinales; speed: 0.00/ 164.9 deg

Cluster 9:
07-154; Cipreses U3; speed:

Observability of mode: -0.447 +5.298"]
Magnitude: 5317 s, Angle: 94 827 deg
Period: 1.186 s, Frequency: 0.843 Hi

Damping: 0.447 1/5, Ralio of Amplitudes: 1.700

0.00/-173.1 deg
07-154: Cipreses U1: speed: 0.00/-173.1 deg
07-154; Cipreses U2; speed: 0.00/-171.2 deg
|
1
| |
4Efos 8E/05

/

Cluster 10:
01-Ill; Guacolda U1; speed: 0.00/ -31.7 deg
01-11l; Guacolda U2; speed: 0.00/ -33.6 deg

Clus!
01- IH Guaco\da U4; speed: 0.00/ -42.1 deg

Cluster 12:
01-lll; Guacolda U3; speed: 0.00 / -45.5 deg

Central Tocopilla; U16; speed: +0.000 /-88.8 deg

08-Cha; Antuco U2; speed: +0.000 / +25.4 deg

06-500C; Pehuenche|U1; speed: +0.000 / -13.8 deg

06-500C; Nehuenco U1/ TG; speed: +0.000 / -70.5 deg;

WECC_WTG_01; Drive-Train Model; x: +1.000 / +0.0 deg

01-IIl; Guacolda U4; speed: -

01-11l; Guacolda U3; speed: -

01-11l; Guacolda U2; speed: -0.

01-11l; Guacolda U1; speed: -(

WECC_WTG_01; Drive-Train

.000 / -137.1 deg

.000 / -143.5 deg

000/-137.5 deg

000 /-140.0 deg

odel; xg: 0.905 /-179.3 deg

-1.00 -0.50 0.00

Participation of mode: -0.447 +5.298"]
Magnitude: 5.317 1/s, Angle: 94.827 deg
Period: 1.186 s, Frequency: 0.843 Hz
Damping: 0.447 1/s, Ratio of Amplitudes: 1.700

Coordinador Eléctrico Nacional

Modo1263 | Date: 24-01-2020
Annex: /47
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“; COORDINADOR

15.4.5 Modo 1187 E4 DA noche Jun2020

Cluster 1:
Central Norgener; NTO2; speed: 0.00 / 108.2 deg
Central Norgener; NTO1; speed: 0.00/ 108.4 deg

Cluster 2:
Central Cochrane; CCH2; speed: 0.00/ 118.6 deg

Cluster 3:

Central Cochrane; CCH1; speed: 0.00/ 122.3 deg
Central Hornitos; CTH; speed: 0.00/ 124.6 deg
Central Andina; CTA; speed: 0.00 / 124.8 deg
Central Tocopilia; U14; speed: 0.00/ 125.1 deg
Central Tocopilla; U15; speed: 0.0/ 126.0 deg

Cluster 4:
Central Tocopilla; U16; speed: 0.00/ 135.0 deg | 5E-06—

Cluster 5:
07-154; Celco; speed: 0.00/ 146.9 deg

Cluster 6:
07-154; Vinales; speed: 0.00/ 152.0 deg

Observability of mode: -0.387 +5.312*j

Magnitude: 5.326 1/s, Angle: 94.166 deg Cluster 7:

Period: 1.183's, Frequency: 0.8

45 Hz s ) ) y
Damping: 0.387 1/s, Ratio of Amplitudes: 1.580 01-Ill: Guacolda US; speed: 0.00 / -29.4 deg

01-11l; Guacolda U1; speed: 0.00/ -30.6 deg

Cluster 8:
01-1ll; Guacolda U2; speed: 0.00 / -34.0 deg

WECC_WTG_01; Drive-Tr:

08-Cha; Antuco U2; speed: +0.000 / +33.4 deg

06-500C; Nehuenco U1 TV; speed: +0.000 / -33.1 deg

06-500C; Nehuenco U1/ TG; speed: +0.000 / -35.5 deg;

03-V; Nueva Ventanas; speed: +0.000 / -23.1 deg

in Model; x: +1.000 / +0.0 deg

Central Tocopilla; U16; speed; -

01-1Il; Guacolda US5; speed: -0.000 / -159.4 deg

01-11I; Guacolda U4; speed: -0.000 / -134.6 deg

01-1Il; Guacolda U3; speed: -0.000 / -133.0 deg

01-11l; Guacolda U2; speed: -0.000 / -135.4 deg

01-1Il; Guacolda U1; speed: -0.000 / -136.5 deg

WECC_WTG_01; Drive-Train

-0.000 / -157.0 deg

odel; xg: -0.892 /-179.2 deg

-0.50 0.00

Participation of mode: -0.387 +5.312']
Magnitude: 5.326 1/s, Angle: 94.166 deg
Period: 1.183 s, Frequency: 0.845 Hz
Damping: 0.387 1/s, Ratio of Amplitudes: 1.580

Coordinador Eléctrico Nacional

Modo 1187 | Date: 24-01-2020

Annex: /45
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15.4.6 Modo 1189 E4 DA noche Jun2020

Cluster 1
Central Norgener; NTO2; speed: 0.00 / 104.6 deg
Central Norgener; NTO1; speed: 0.00/ 104.8 deg

Cluster 2:
Central Cochrane; CCH2; speed: 0.00/ 115.0 deg

Cluster 3:

Central Cochrane; CCH1; speed: 0.00/ 119.0 deg
Central Hornitos; CTH; speed: 0.00/ 120.4 deg
Central Andina; CTA; speed: 0.00/ 120.7 deg

ter 4
Central Tocopilla; U14; spee
Central Tocopilla; U15; speed:

0.00/ 123.7 deg
0.00/ 124.7 deg

Cluster 5:
Central Tocopilla; U16; speed: 0.00/ 134.7 deg

Cluster 6:

08-Cha; Antuco U2; speed: 0.00/ 140.4 deg
Cluster 7:

07-154; Celco; speed: 0.00/ 161.0 deg

Cluster 8:
07-154; Vifiales; speed: 0.00/ 166.8 deg

Observability of mode: -0.447 +5.295*

Period: 1.187 s, Frequency: 0.8

Magnitude: 5.314 1/s, Angle: 94.828 deg
43 Hz
Damping: 0.447 1/s, Ratio of Amplitudes: 1.700

Cluster 9:
01-11l; Guacolda U5; speed: 0.00
01-11l; Guacolda U1; speed: 0.00/ -25.2 deg

| -23.2 deg

Cluster 10:
01-11l; Guacolda U2; speed: 0.00/ -29.7 deg

Central Tocopilla; U16; speed;

-0.000/-170.5 deg

08-Cha; Antuco U2; speed: +0.000 / +20.1 deg

01-11l; Guacolda U2; speed: -0.000 / -147.9 deg

01-11l; Guacolda U1; speed: -0.000 / -148.0 deg

WECC_WTG_02; Drive-Train

odel; xg: -0.905 /-179.3 deg

'WECC_WTG_02; Drive-Train Model; x: +1.000 / +0.0 deg

-1.00 -0.50 0.00 0.50 1.00

Participation of mode: -0.447 +5.295"]
Magnitude: 5.314 1/s, Angle: 94,828 deg
Period: 1.187 s, Frequency: 0.843 Hz
Damping: 0.447 1/s, Ratio of Amplitudes: 1.700

Coordinador Eléctrico Nacional Modo 1189 | Date: 24-01-2020

Annex: /47
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COORDINADOR

15.4.7 Modo 1225 E5 DB dia Ene2021

Cluster 1:
08-Cha; Antuco U2; speed: 0.00/ 148.0 deg
08-Cha; Antuco U1; speed: 0.00/ 148.0 deg

Cluster 2:
06-500C; CH Rio Colorado U2; speed: 0.00/ 168.:
06-500C; CH Rio Colorado U1; speed: 0.00/ 170.f

Cluster 3:

11-66S; Capullo; speed: 0.00 /-173.8 deg
11-66S; Pulelfu U1; speed: 0.00/-173.0 deg
07-154; Celco; speed: 0.00/-172.5 deg

Cluster 4:
07-154; Vifiales; speed: 0.00/-168.2 deg

luster
10 X; Mala\cahuello speed: 0.00/-159.1 deg
10-X; Carilafquén; speed: 0.00/-156.4 deg

Cluster 6:

Embalse Ancoa(1); Embalse Ancoa U2; spee: 0.00/-147.3 deg
Embalse Ancoa(1); Embalse Ancoa U1; spee: 0.00/-147.3 deg
07-154; Confluencia U2; speed: 0.00 /-147.0 deg

07-154; Confluencia U1; speed: 0.0 /-147.0 deg

Cluster 7:

07-154; Isla U2; speed: 0.0 /-129.7 de
07-154; Ojos de Agua; speed: 0.00/-128.3 deg
07-154; Isla U1; speed: 0.0 /-125.4 deg

Cluster 8:
07-154; Curillinque; speed: 0.00/-122.1 deg

Cluster 9

preses U1; speed: 0.00/-118.!
07-154! Gioreses U3 checd: 0:007-118.3 deg
07-154; Cipreses U2; speed: 0.00/-116,

Observability of mode: -0.451 +5.317%)
Magnitude: 5:336 /s, Angle: 04,847 deg
Period: 1.182 s, Frequency: 0.846 H

Damping: 0.451 /s, Ratio of Amplitudes: 1.704

Cluster 10:
01-IIl; Guacolda U1; speed: 0.00/ 62.5 deg

Cluster 11:
01-11l; Guacolda U2; speed: 0.00/ 48.3 deg

Cluster 12:
10-X; Angostura U3; speed: 0.00/ 26.7 deg

Cluster 13:
01-1ll; Guacolda U5; speed: 0.00/ 8.6 deg

Cluster 14:

Central Cochrane; CCH1; speed: 0.00/ -28.3 deg
Central Chapiquifia; CHAPZ; speed: 0.00 / -29.1 deg
Central Chapiquifia; CHAP1; speed: 0.00 / -31.4 deg

Cluster 15:
Central Norgener; NTO2; speed: 0.00 / -37.4 deg
Central Cochrane; CCH2; speed: 0.00/ -40.2 deg

WECC_WTG_02; Drive-Tr:

WECC_WTG_01; Drive-Tr

in Model; x: +0.844 / +0.1 deg

ain Model; x: +1.000 / -0.0 deg

08-Cha; Antuco U2; phi: -0.00

08-Cha; Antuco U1; phi: -0.00

07-154; Vifiales; phi: -0.000 /

WECC_WTG_02; Drive-Train

WECC_WTG_01; Drive-Train

/+153.8 deg

1+153.8 deg

111.4 deg

Jodel; xg: -0.760 / -179.0 deg

odel; xg: -0.901/-179.1 deg

-1.00 -0.!

50

Participation of mode: -0.451 +5.317"j

Magnitude: 5.336 1/s, Angle: 9
Period: 1.182 s, Frequenc 0.

4847 deg
846

Damping: 0.451 1/s, Ratio o!Amplltudes 1.704

Coordinador Eléctrico Nacional

Modo1225(Inter-AreaERV)

Annex:

Date: 21/01/2020
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COORDINADOR

15.4.8 Modo 1227 ES5 DB dia Ene2021

Cluster 1:
11-66S; Capullo; speed: 0.00/ 104.5 deg
11-66S; Pulelfu U1; speed: 0.00/ 105.2 deg

Clus!

07- 154 Celco speed: 0.00/ 109.6 deg
06-500C; CH Rio Colorado U2; speed: 0.0
06-500C; CH Rio Colorado U1; speed: 0.0
07-154; Vifiales; speed: 0. 00/ 113.9 deg

Cluster
10-X; Malalcahuel\o speed: 0.00/ 119.3 deg

Clusf
10-; X Carllafquén speed: 0.00/ 122.3 deg

33
=)

Cluster 5:
07-154; Lircay U1; speed: 0.0/ 131.2 deg

2deg
: : 0. deg

Embaise Ancoa(1): Embalee Ancoa U1; spee: 0.0/ 133.7 deg

Embalse Ancoa(1); Embalse Ancoa U2; spee: 0.00/ 133.7 deg

07-154; EIl Paso U1; speed: 0.00/ 135.0 deg

07-154; El Paso U3 speed: 0.00/ 135.0 deg

07-154; El Paso U2; speed: 0.00/ 135.0 deg
07-154; San Andrés U1; speed: 0.00/ 135.9 deg
07-154; San Andrés U2; speed: 0.00/ 136.1 deg

Cluster 6:
07-154; Isla U2; speed: 0.0/ 150.1 deg
07-154: Ojos de Agua; speed: 0.00/ 151.7 deg
07-154; Isla U1; speed: 0.0/ 154.4 deg

Cluster 7:

07-154; Curillinque; speed: 0.00/ 160.2 deg
07-154; Cipreses U1: speed: 0.00/ 161.7 deg
07-154; Cipreses U3; speed: 0.00/ 161.9 deg
07-154; Cipreses U2; speed: 0.00/ 163.7 deg

Cluster 9:
08-Cha; Antuco U1; speed: 0.00/ 72.4 deg
08-Cha; Antuco U2; speed: 0.00/ 72.3 deg

Observability of mode: -0.454 +5.294%)
Magnitude: 5:313 /s, Angle: 94.906 deg
Period: 1.187 s, Frequency: 0.843 H

Damping: 0.454 s, Ratio of Amplitudes: 1.715

Cluster 8:
Central Cochrane; CCH2; speed: 0.00/-121.5 deg

07-154;

WECC_WTG_02; Drive-Tr:

nales; phi: +0.000 / +62.5 deg

in Model; x: +1.000 / +0.0 deg

WECC_WTG_01; Drive-Tr

ain Model; x: +0.843 / -0.1 deg

08-Cha; Antuco U2; phi: -0.00

08-Cha; Antuco U1; phi: -0.00

WECC_WTG_02; Drive-Train

WECC_WTG_01; Drive-Train

/+114.9 deg

1+114.8 deg

odel; xg: -0.899 / -179.3 deg

odel; xg: -0.759 / -179.4 deg

-1.00 -0.!

50 0.00

Cluster 10:
10-X; Angostura U3; speed: 0.00 / -51.1 deg

Participation of mode: -0.454 +5.294°]
Magritude: 5.313 1/s, Angle: 94,906 deg
Period: 1.187 s, Frequency: 0.8

Damping: 0.454 1/s, Ratio ovAmpnmdes 1.715

Coordinador Eléctrico Nacional

Modo1227(Inter-AreaERV)

Date: 21/01/2020
Annex: /34
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*3e CODRDINADOR

16 ANEXO 2: MODOS CRITICOS

16.1 Escenario E1 DA dia Dic2020

16.1.1 Red N

Cluster 1
11-66S; Pilmaiquen U4; speed: 0.03/ 94.5 deg

luster 1:
06-500C; Santa Marta; speed: 0.03/ 94.6 deg

Clust
fiisbs: Pilmaiquen US; speed: 0.03/ -85.5 deg

Observability of mode: -0.718 +9.115°
Magnitude: 9.143 1/s, Angle: 94.504 deg
Period: 0.689 s, Frequency: 1 iz
Damping: 0.718 1/s, Ratio of Amplitudes: 1.640

Clus!

Observability of mode: -0.870 +10.734
Magnitude: 10.770 1/s, Angle: 94.636 deg
Period: 0.585 s, Frequency iz
Damping: 0.870 1/s, Ratio of Amplitudes: 1.664

Tuster 1
Central Homitos; CTH; speed: 0.00/ 107.0 deg

2El04 efoa

04|

Clust
Contra Andma CTA; speed: 0.00/ -74.4 deg

Observability of mode: -0.721 +8.538"]
Magnitude: 8.568 1/s, Angle 94.829 deg
Period: 0.736 s, Frequency: 1.359 Hz
Damping: 0,721 1/s, Ratlo of Ampliudes: 1.700

114

o i
she: Pilmaiquen U1; speed: 0.04/ 94.9 deg

luster 1
11-66S; Pilmaiquen U3; speed: 0.04 / -85.1 deg

Observamhty of mode: -0.943 +11.015%)
itude: 11.056

Vs, Angle: 94.894 deg
Period: 05705, Frequency: 1.753 Hz

Damping: 0.943 1/s, Ratio of Amplitudes: 1.712

Cluster 1:
6S;

uen Ut; speed: 0,03 / 95.0 dog
en U2; speed: 0.03/ 95.0 deg
11665 Piimaiquen Us; speed: 003/ 950 deg

Cluster 2:
11-668; Pilmaiquen U2; speed: 0.02/ -85.1 deg
11-66S; Pilmaiquen U3; speed: 0.02/ -85.1 deg

Cluster 2:
11-66S; Pilmaiquen US; speed: 0.01/ -90.7 deg
11-66S; Pilmaiquen U4: speed: 0.01/ -90.7 deg

onsewamm\/ of mode: -0.943 +11.016%
057 1/s, Angle: 94,894 deg

Beha0570s Frationes. T 785 e
Damping: 0.943 1/s, Ratio of Amplitudes: 1.713

Cluster 3:
10-X; Rucatayo; speed: 0.01/ -31.4 deg

Observability of mode: -0.935 +10.689"
Magnitude: 10.729 1/s, Angle 95 000 deg
Period: 0.588 5, Frequency: 1

Damping: 0.935 1/s, Ratio oiAmle\udes 1733

Coordinador Eléctrico Nacional

ModosRedN(1) | Date: 21/01/2020

Annex: 136
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CODRDINADOR

Cluster 1:
07-154; Cipreses U2; speed: 0.01/ 120.3 deg

Cluster 1:
07-154; Ojos de Agua; speed: 0.00 / 118.4 deg
07-154; Cipreses U1; speed: 0.01/ 121.1 deg

Cluster 1:

10-X; Carilafquén; speed: 0.01/ 152.5 deg
X;

speed: 0.00/ 153.0 deg

Clu

Cluster 2:
07-154; Cipreses U3; speed: 0.01/ -52.1 deg

ster
07-154; Clpreses U1; speed: 0.00/ -70.8 deg

Cluster 2:

Cluster 3.

07-154; Cipreses U2; speed: 0.00/ -55.7 deg

07-154; Cipreses U3; speed: 0.00/ -70.0 deg

Observability of mode: -0.200 +7.918%
Magnitude: 7.921 1/s, Angle: 91 445 deg
Period: 0.793 s, Frequency: 1.260 Hz
Damping: 0.200 1/s, Ratio of Amplitudes: 1.172

Observability of mode: -0.251 +7.981%j

y: iz
Damping: 0.251 1/s, Ratio of Amplitudes: 1.218

Observabm(y of mode: -0.264 +5.882*]

cy: 0.936 Hz
Damping: 0.264 1/s, Ratio of Amplitudes: 1.326

Cluster 1
07-154;

Cluster 1:
07-154; Itata U1; speed: 0.00/ 105.3 deg

Cluster 2:
07-154; Isla U2; speed: 0.00/ 136.8 deg

Cluster 3:
07-154; Curillinque; speed: 0.00/ 158.1 deg
07-154; Ojos de Agua; speed: 0.00/ 160.0 deg

Cluster 4:

07-154; Cipreses U1; speed: 0.00/ 172.7 deg
07-154; Cipreses U3; speed: 0.00/ 174.1 deg
07-154; Cipreses U2; speed: 0.00/ 176.2 deg

Observability of mode: -0.430 +6.372%
Magnitude: 6.386 1/s, Angle: 93.858 deg
Period: 0.986 s, Frequency: 1.014 Hz
Damping: 0.430 1/s, Ratio of Amplitudes: 1.528

8EL04

Cluster 4:

Cluster 5

07-154; Cipreses U3; speed:

07-154; Cipreses U1; speed:
. E—

Cluster 1:
07-154; Confluencia U2; speed: 0.00/-171.4 deg
07-154; Confluencia U1; speed: 0.00/-171.4 deg
Cluster 2:
07-154; San Andrés U2; speed: 0.00/-167.1 deg
07-154; San Andrés U1; speed: 0.00/-167.0 deg
07-154; El Paso U1; speed: 0.00/-164.1 deg \
07-154; El Paso U2; speed: 000/ -164.1 deg ‘\
-o. 0 0
-0:0¢ Cluster 3
07-154; Cipreses U2; speed: 0.00/ -9.7 deg

0.00/ -13.2 deg

0.00/ -17.8 deg

Observability of mode: -0.503 +7.127*
Magnitude: 7.145 1/s, Angle: 94.040 deg
Period: 0.882 s, Frequency: 1.134 Hz
Damping: 0.503 1/s, Ratio of Amplitudes: 1.559

Coordinador Eléctrico Nacional

ModosRedN(0)

Date: 21/01/2020

Annex:

135
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COORDINADOR

Cluster 3:
03-V; Los Quilos U1; speed: 0.02/ 11.7 deg

Cluster 1:
11-66S; Callao; speed: 0.01/ 165.5 deg

-02 -0l01

Cluster 1:
03-V; Los Quilos U3; speed: 0.00/-127.8 deg

Cluster 2:
03-V; Los Quilos U2; speed: 0.00/ -90.1 deg

Observability of mode: -1.040 +11.350%j
Magnitude: 11.398 1/s, Angle: 95.234 deg
Period: 0.554 s, Frequency: 1.806 Hz
Damping: 1.040 1/s, Ratio of Amplitude...

Cluster 2: |
11-668S; Licéan; speed: 0.01/-167.0 deg

-0.01—

Cluster 3:
11-66S; Pilmaiquen US; speed: 0.03/ -21.1 deg
11-66S; Pilmaiquen U4; speed: 0.03/ -21.1 deg

Observability of mode: -0.783 +8.476
Magnitude: 8.512 1/s, Angle: 95.280 deg
Period: 0.741's, Frequency: 1.349 Hz
Damping: 0.783 1/s, Ratio of Amplitude...

Cluster 1:
04-RM; Queltehues U2; speed: 0.03/ 113.5 deg
04-RM; Q U1; speed: 0.03/ 113.5 de:

Observability of mode: -0.813 +8.787*
Magnitude: 8.825 1/s, Angle: 95.283 deg
Period: 0.715 s, Frequency: 1.399 Hz
Damping: 0.813 1/s, Ratio of Amplitude...

Clusts

er 4:
06- 500C Nehuenco U1 TV; speed: 0.00/ 14.8 deg
T

Cluster 1:
06-500C; Nehuenco U1 TG; speed: 0.00/-142.2 deg

Cluster 2:
11-66S; Capullo; speed: 0.00 / -99.8 deg

Cluster 3:
11-66S; Pulelfu U1; speed: 0.00/ -95 9 deg

00 0 ‘po

cy:
Damping: 0.1 637 1/s, Ratio of Amplitude...

Cluster 1:

11-66S; Callao; speed: 0.00/-100.0 deg
11-66S; Capullo; speed: 0.00/ -98.0 de
11-66S; Pulelfu U1; speed: 0.00/ -95.2 deg
11-66S; Lican; speed 0.00/ -94.8 deg

Cluster 1:
11-668; Pilmaiquen US; speed: 0.00/ 81.3 deg
11-66S: Pilmaiquen U4; speed: 0.00/ 81.3 deg

|
000 0,00 0,00 0.p0

Cluster 2:
11-66S; Lican; speed: 0.00/ -5.8 deg /
cl X

luster 3:
11-66S; Callao; speed: 0.00/ -34.9 deg

Cluster 4:
09-VIIl; PetroPower; speed: 0.00/ -78.6 deg

Cluster 2:
11-66S; Las Nalcas; speed: 0.00/ -89.6 deg

Observability of mode: -0.635 +6.759"j
Magnitude: 6.789 1/s, Angle: 95.366 deg
Period: 0.930 s, Frequency: 1,076 H.
Damping: 0.635 1/s, Ratio cfAmpInude

Observability of mode: -0.779 +8.262*j
Magnitude: 8.298 1/s, Angle: 95.386 deg
Period: 0.761's, Frequency: 1.315 H:
Damping: 0. 779 1/s, Ratio ofAmplllude

Cluster 1: er 3:
05-Col; Chacayes U2; speed: 0.02/ 93.6 deg 0C; Sauzal U3; speed: 0.01/ 88.4 deg

Cluster 1:
10-X; speed: 0.03/ 95.6 deg

06-500C; Sauzalito; speed: 0.00/ 94.8 deg [

002 —u.‘m ‘y

00—

04-f RM Queltehues U2; speed: 0.00/ -97.0 deg

Cluster 2:
04-RM; Queltehues U1; speed: 0.00/ -97.0 deg

Observability of mode: -0.891 +9.311%j
Magnitude: 9.353 1/s, Angle: 95.469 deg
Period: 0.675 s, Frequency: 1.482 H:
Damping: 0.891 1/s, Ratio olAmletude

Cluster 2:
10-X; Caril speed: 0.00/ -82.6 deg

Observability of mode: -0.944 +9.667%]
Magnitude: 9.713 1/s, Angle: 95. 578 deg
Period: 0.650 s, Frequency: 1.5

Damping: 0.944 1/s, Ratio ofAmpmude

Coordinador Eléctrico Nacional

ModosRedN(2) | Date: 21/01/2020
Annex: /37
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COORDINADOR

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

Cluster 1
07-154; Cipreses U2; speed: 0.01/ 120.3 deg

Cluster 1:
07-154; Ojos de Agua; speed: 0.00 / 118.4 deg
07-154; Cipreses U1; speed: 0.01/ 121.1 deg

Clusf
07- 154 Clpreses U3; speed: 0.01/ -52.2 deg

Cluster 3:
07-154; Cipreses U1; speed: 0.00 / -70.7 deg

0.00]

SO Cartatauen: speed 0.01/ 159.4 deg
10-X;

eed: 0.00/ 160.0 deg

Cluster 2:
07-154; Cipreses U2; speed: 0.00 / -55.7 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.00 / -70.0 deg

Observability of mode: -0.200 +7.9217
Magnitude: 7.023 /s, Angle: 81.446 deg
Period: 0.793 s, Frequency:

Damping: 0.200 1/s, Ratio nlAmletudes 1172

Observability of mode: -0.251 +7.983]
Magnitude: 7.987 s, Angle: 81.802 deg
Period: 0.787 s, Frequency:

Damping: 0.251 1/s, Ratio nlAmletudes 1.219

Observabilty of mode: -0.263 +5.882°
Magnitude: 5.888 s, Angle: 92,564 deg
Period: 1.068 s, Frequency:

Damping: 0.263 1/s, Ratio nlAmletudes 1325

Cluster 1:
07-154; lfata U1; speed: 0.02/-167.3 deg

Observability of mode: -0.303 +6.466"
Magnitude: 6.473 1/s, Angle: 92.684 deg
Period: 0.972 s, Frequency: 1.029 Hz
Damping: 0.303 1/s, Ratio of Amplitudes: 1.343

Cluster 1:
07-154; Itata U1; speed: 0.00/ 117.6 deg

Cluster 2:
07-154; Isla U2; speed: 0.00/ 148.4 deg

Cluster 3;
07-154; Curillinque; speed: 0.00/ 169.8 deg
07-154. Gjos d6 Agua, spoed: 000/ 1717 deg

Cluster 4:
07-154; Cipreses U1; speed:
07-154; Cipreses U3 speed:
07-154; Cipreses U2} speed

Observabilty of mode: -0.434 +6.374]
Magnitude: 6.389 1/s, Angle: 93.897 deg
Period: 0.986 s, Frequency: 1.014 Hz
Damping: 0.434 1/s, Ratio of Amplitudes: 1.534

Cluster 1:
07-154; Confluencia U2; speed:
07-154; Confluencia U1; speed: 0.00/-171.4 deg

00/-171.4 deg

Cluster 2:

07-154; San Andrés U2; Speed: 0.00/-167.0 deg
07-154; San Andrés U1; : 0.00/-167.0 deg
07-154; El Paso U1; speed 0 00/-164.1 deg
07-154; El Paso U2; speed: 0.00/-164.1 deg

[ n *
000 M

Cluster 3
it Cipreses U2; speed: 0.00/ -9.8 deg

Cluster 4:
07-154; Cipreses U3; speed: 0.00/ -13.3 deg

Cluster 5:
07 154; Cipreses U1; speed: 0.00/ -17.9 deg

Observability of mode: -0.504 +7.127%
Magnitude: 7.145 s, Angle: 94,046 deg
Period: 0.882 s, Frequency: 1.134

Damping: 0.504 1/s, Ratio olAmpllludes 1.560

Coordinador Eléctrico Nacional

ModosRedN-1(1) | Date: 21/01/2020
Annex: /38
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16.1.3 Red N-1 Caso 2.- Nueva Pan de Azlcar - Polpaico 500kV

Cluster 1:
07-154; Cipreses U2; speed: 0.01/ 120.3 deg

Cluster 1:
07-154; Ojos de Agua; speed: 0.00/ 118.4 deg
07-154; Cipreses U

peed: 0.01/ 121.1 deg

Cluster 2
07-154; Cipreses U3; speed: 0.01/ -52.4 deg

Cluster 3
07-154; Cipreses U1; speed: 0.00 / -70.3 deg

Observabilty of mode: 0.201 +7.934
Magnitude: 7.936 1/s, Angle: 91 453 deg
Period: 0.792 s, Frequency: 1.2

Damping: 0.201 1/s, Ratio cfAmpmudes 1473

10x Camavquen speed: 0.01/ 168.1 deg
sp

eed: 0.00/ 168.6 deg

Cluster 2:

Cluster 3:

07-154; Cipreses U2; speed: 0.00 / -56.3 deg

07-154; Cipreses U3; speed: 0.00 / -69.9 deg

Observability of mode: -0.253 +7.998'
Magnitude: 8002 1/s, Angle: 91.809 deg
Period: 0.786 s, Frequency: 1.2

Damping: 0.253 1/s, Ratio ofAmpMudes 1.220

Observability of mode: -0.262 +5.884'
Magnitude: 5.889 1/s, Ang\e 92 552 deg
Period: 1.068's, Frequency: 0.

Damping: 0.263 1/s, Ratio otAmpumdes 1.323

Observability of mode: -0.300 +6.445"
Magnitude: 6.452 1/s, Angle: 92.662 deg
Period: 0.975's, Frequency: 1.026 Hz
Damping: 0.300 1/s, Ratio of Amplitudes: 1.339

Cluster 1:
07-154; Itata U1; speed: 0.00 /-158.8 deg

Cluster 2:
07-154; Isla U2; speed: 0.00/-132.7 deg
Cluster 3:

07-154; Curillinque; speed: 0.00/-111.6 deg ~.

07-154; Ojos de Agua; speed: 0.00/-109.7 deg

Cluster 4:

07-154; Cipreses U1; speed: 0.00 / -96.

07-154; Cipreses U3 speed: 0.00 / -95.5 deg
0.00/ -9

07-154; Cipreses U2 speed:
[ .

Cluster 1:
07-154; Confluencia U2; speed: 0.00/-171.4 deg

07-154; Confluencia U1; speed: 0.00/-171.4 deg .

Cluster 2:

07-154; San Andrés U2; speed:

07-154; San Andrés U1; speed:

07-154; El Paso U1; speed 0.0

07-154; El Paso U2; speed: 0.0
T

3399

Observability of mode: -0.443 +6.365"
Magnitude: 6361 1/s. Angle: 93.984 deg
Period: 0.987 s, Frequency: 1.013 Hz
Damping: 0.443 /s, Ratio of Amplitudes: 1.549

Cluster 4:

ipreses U2; speed:
07-154; Cipreses U3; speed:

ipreses U1; speed

0.00/ -8.8 deg

0.00/ -12.3 deg

0.00/ -16.8 deg

Observability of mode: -0.498 +7.128"
Magnitude: 7.146 1/s, Angle: 93.995 deg
Period: 0.881's, Frequency: 1.135 H

Damping: 0.498 1/, Ratlo of Amplitudes: 1.551

Coordinador Eléctrico Nacional

ModosRedN-1(2)

Date: 21/01/2020
Annex: /39
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16.1.4 Red N-1 Caso 3.- Charrua - Ancoa 500kV

Cluster 1:
07-154; Cipreses U2; speed: 0.01/ 120.3 deg

Cluster 1:
07-154; Ojos de Agua; speed: 0.00/ 118.4 deg
07-154; Cipreses U1; speed: 0.01/ 121.1 deg

Clusi
bt C\preses U3; speed: 0.01/ -52.2 deg

Cluster 3
07-154; Cipreses U1; speed: 0.00 / -70.6 deg

Observability of mode: -0.200 +7.
Period: 0.793 s, Frequenc

247
Magnitude: 7927 1is, Angle: 91 445 deg

y: 1
Damping: 0.200 1/s, Ratio cfAmph(udes 1472

10 x Camavquen speed: 0.01/ 158.7 deg
speed: 0.00/ 159.1 deg

Cluster 2:
07-154; Cipreses U2; speed: 0.00 / -55.9 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.00/ -70.0 deg

Observability of mode: -0.252 +7.987"j
Magnitude: 7.991 1/s, Angle 91 804 deg
Period: 0.787 s, Frequency: 1.2

Damping: 0.252 1/s, Ratio ofAmphtudes 1.219

Observability of mode: -0.267 +5.882°j
Magnitudo: 5,888 1/s, Angle: 92,504 deg
Period: 1.068 s, Frequency: 0

Damping: 0.267 /s, Ratio olAmp\lludes 1.329

Cluster 1:
07-154; ltata U1; speed: 0.01/-156.6 deg

Period: 0.972 s, Frequency:

Observabilty of mode: -0.304 +6.462"]
Magnitude: 6.469 1/s, Angle: 92.694 deg
1.028 Hz

Damping: 0.304 1/s, Ratio of Amplitudes: 1.344

Cluster 4:
07-154; ltata U1; speed: 0.00/ 87.3 deg

5E-04|

-oe04 -5E-04 9Ef04

Cluster 1:
07-154; Isla U2; speed: 0.00/ 130.9 deg /

Cluster 2:
07-154; Curillinque; speed: 0.00/ 152.2 deg
07-154; Ojos de Agua; speed: 0.00/ 153.8 deg

Cluster 3:
07-154; Cipreses U1; speed: 0.00/ 166,
07-154; Cipreses U3; speed: 0.00/ 167.6 deg
07-154; Cipreses U2; speed: 0.00 / 169

Observability of mode: -0.414 +6.360"
Magnitude: &.574 1/s, Angle: 93.728 deg
Period: 0.988's, Frequency: 1.012 Hz
Damping: 0.414 1/s, Ratio of Amplitudes: 1.506

Cluster 1:
07-154; Confluencia U2; speed: 0.00/-172.1 deg
07-154; Confluencia U1: speed: 0.00/-172.1 deg
Cluster 2:
07-154; San Ancrés U2: speed: 0,00 /-167.6 deg
07-154; San Andrés U1; speed: 0.00/-167.5 deg
07-154; El Paso U1; speed: 0.00/-164.6 deg
0/-164.6 deg

07-154; El Paso U2; speed: 0.00/
T

Cluster 4:
07-154; Cipreses U3; speed:

0.00/ -9.0 deg

0.00/ -12.5 deg

0.00/ -17.1 deg

Observability of mode: -0.497 +7.131%
Magnitude: 7.148 1/s, Angle: 93,683 deg
Period: 0.881's, Frequency: 1.13!

Damping: 0.497 1/s, Ratio olAmpMudes 1.550

Coordinador Eléctrico Nacional

Date: 21/01/2020
Annex: /40
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16.2 Escenario E2 DA dia Abr2020

16.2.1 Red N

Observability of mode: -0.759 +9.121%
Magnitude: 9.152 1/s, Angle: 94.755 deg

Cluster
Contral Hormlcs CTH; speed: 0.00/ 107.1 deg

Period: 0.689 s, Frequeng-c .t
Damping: 0.759 1/s, Rati 03v Los Quilos U2; speed: 0.00/ -23.1 deg

Cluster 2
03-V; Los Quilos U1; speed: 0.00/ -69.9 deg

ity of mode: -0.722 +8.584°)
agnilude 8614 1is, Angle: 94.806 deg

Porbd. 0732 o1 Froduny 1366 1is

Damping: 0.723 1/, Ralio of Amplitudes: 1.696

Clust
10- x Canumlarm speed: 0.00/ 12.7 deg
10-X; Canutillar U2; speed: 0.00/ 12.5 deg

Clu:

ster
10-X; Trapen N3; speed
10-X: Trapen N2; speed
10-X; Trapen N1: speed

Cluster 2
Central Andina; CTA; speed: 0.00/ -72.9 deg

Observability of mode: -0.926 +10.999*]
Magnitude: 11.038 1/s, Angle: 94.814 deg
Period: 0.571 s, Frequenc 751 Hz.
Damping: 0.926 1/s, Ratio of Amplitudes: 1.697

Cluster 1:
11-668S; Pilmaiquen U3; speed: 0.02/ 169.4 deg
11-66S; Pilmaiquen U2; speed: 0.02 / 169.4 de

11-66S; Pilmaiquen U1; speed: 0.02/ 169.4 de

Observability of mode: -0.877 +10.362°]
Magnitude: 10.399 1/s, Angle: 94.840 deg
Period: 0.606 s, Frequency: 1.649 Hz

Damping: 0.877 1/s, Ratio of Amplitudes: 1.702

-16-03

Cluster 1
07-154; San Ignacio; speed: 0.00/-112.4 deg

Observability of mode: -0.682 +7.991°
Magnitude: §.020 1/s, Angle; 94,850 deg
Period: 0.786 s, Frequency: 1.272 Hz

Damping: 0.682 1/s, Ratio of Amplitudes: 1.710

Cluster 1

11-66S; Pilmaiquen U3; speed: 0.00/
11-66S; Pilmaiquen U2 speed: 0.00 / 125.1 deg
11-668; Pilmaiquen U1; speed: 0.00/

Cluster 2:

11-668; Pilmaiquen US; speed: 0.00/ 137.3 de
11-66S; Pilmaiquen U4; speed: 0.00 /

125.1 deg
125.1 deg

137.3 de;

-0bo -0.00

Cluster 3:
11-668; Callao; speed: 0.0 /-102.5 deg

Clust

114 665 Las Nalcas; speed: 0.00 / -21.2 deg
Cluster 5:

11+ 665 Lican; speed: 0.00/ -28.8 deg
Cluster 6:

11-66S; Pullinque U2; speed: 0.00/ -62.5 deg
11-66S; Pullinque U3; speed: 0.00 / -62.5 deg
11-66S: Pullinque U1: speed: 0.00 / -63.5 deg

Observability of mode: -0.755 +8.640"j
Magnitude: &673 1is, Angle: 94.997 deg
Period: 0.727 s, Frequency: 1.375 Hz
Damping: 0.755 1/s, Ratio of Amplitudes: 1.732

Coordinador Eléctrico Nacional

ModosRedN(1) | Date: 21/01/2020
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‘Cluslerﬂ:
10-X; Cari

speed: 0.00/ 39.7 deg

Observability of mode: -0.343 +5.868")
Magnitude: 5.878 1/s, Angle: 93 349 deg
Period: 1.071 s, Frequency 934 Hz
Damping: 0. 343 1/s, Ratio ofAmleIudes 1.444

Cluster 1:
03-V; Los Quilos U1; speed: 0.00/-139.6 deg

Cluster 1
11-66S; Pi

U4; speed: 0.03/ 94.3 deg

Cluster 2:
03-V; Los Quilos U2; speed: 0.00/ -6.9 deg

Observability of mode: -0.690 +9.228*j
Magnitude: 9.254 1/s, Angle: 94 279 deg
Period: 0.681 s, Frequency 469 Hz
Damping: 0. 690 1/s, Ratio ofAmplltudes 1.600

Cluster 2:
11-66S; Pilmaiquen U5; speed: 0.03/ -85.6 deg

Observability of mode: -0.694 +9.135%)
Magnitude: 9.161 1/s, Angle: 94 342 deg
Period: 0.688 s, Frequency 454 Hz
Damping: 0.4 694 1/s, Ratio ofArnphludes 1.611

4E}04

Clust

r:
00-! NG Cerro Dominador CSP; speed:

0.00/ -35.4 deg

Observability of mode: -0.765 +9.377%]
Magnitude: 9.408 1/s, Angl 4.667 deg
Period: 0.670's, Frequency: 1.492 Hz
Damping: 0.765 1/s, Ratio of Amplitudes: 1.670

5EL04

Cluster 2:
10-X; Canutillar U1; speed: 0.00/ 21.2 deg

Cluster

1
10-X; Canutillar U2; speed: 0.00/-158.7 deg

Cluster 1:
06-500C; Santa Marta; speed: 0.00/ -59.2 deg

Observability of mode: -0.987 +12.051%j
Magnitude: 12.092 1/s, Angl 4.684 deg
Period: 0.521 s, Frequency: 1.918 Hz
Damping: 0.987 1/s, Ratio of Amplitudes: 1.673

Observability of mode: -0.925 +11.258%]
Magnitude: 11.296 1/s, Angle: 94.700 deg
Period: 0.558's, Frequency: 1.792 Hz
Damping: 0.925 1/s, Ratio of Amplitudes: 1.676

Coordinador Eléctrico Nacional

ModosRedN(0) | Date: 21/01/2020
Annex: /42

32



Clusler 1 Cluster 1:
66S; F U1; speed: 0.03/ 95.1 deg 07-154; Cipreses U3; speed: 0.01/ 169.9 deg jos de Agua; speed: 0.00/ 2.3 deg
002 000~
i
3
-0.02- 000
Cluster 1: N
Cluster 3:
11-66S; P U3; speed: 0.03/ -84.9 deg Cluster 2: ‘ 07-154; Cipreses U1; speed: 0.01/ -1.3 deg
11-66S; Pilmaiquen U2; speed: 0.02/ -84.9 deg
| 11-66S; Pilmaiquen U3; speed: 0.02/ -84.9 deg
Observability of mode: -0.951 +10.614%j Observability of mode: -0.951 +10.614%) Observability of mode: -0.723 +8.049%
Magnitude: 10.656 1/s, Angle: 95.122 deg Magnitude: 10.657 1/s, Angle: 95.122 deg Magnitude: 8.081 1/s, Angle: 95.134 deg
Period: 0.592 s, Frequency: 1.689 Hz Period: 0.592 s, Frequency: 1.689 Hz Period: 0.781 s, Frequency: 1.281 Hz
Damping: 0.951 1/s, Ratio of Amplitude... Damping: 0.951 1/s, Ratio of Amplitude... Damping: 0.723 1/s, Ratio of Amplitude..
Cluster 1: Cluster 2: Cluster 1: ster 2:
11-66S; Lican; speed: 0.00/ 147.1 deg 07-154; Cipreses U1; speed: 0.00/ 13.4 deg 11-66S; Pilmaiquen US5; speed: 0. 00/ 137.1 deg |-66S; Callao; speed: 0.00/ 8.0 deg
07-154; Cipreses U3; speed: 0.00/ 11.9 deg 11-66S; P U4; speed: 0.00/ 137.1 de
Cluster 2:
11-66S; Las Nalcas; speed: 0.01/ 154.2 deg 3 - +
U5; speed: 0.00/ 89.8 deg
11 668 P\\ma\quen UA speed: 0.00/ 89.8 deg
0. 0.00——— 2E-04-
7| Cluster 4: - -
11-66S; Callao; speed: 0.00/ 51.7 deg \
\ / I / r
B : \ [
L | L L | L | L
0.00 0.p1 -0 - 0700 0.po -3 —2E¢\04 104 3E}04
L / \ L L
Cluster
00 10-X; Canutilar U1; speed: 0.00/ -55.4 deg 00— B4
10-X; Canutillar U2; speed: 0.00/ -55.4 deg Cluster 1:

Cluster 6:

10-X; Trapen N1; speed: 0.00/ -59.7 deg
10-X; Trapen N2; speed: 0.00/ -59.7 deg
10-X; Trapen N3; speed: 0.00/ -59.7 deg

Embalse Ancoa(1); Embalse Ancoa U1; spee: 0.00/-176.0 deg
Embalse Ancoa(1); Embalse Ancoa U2; spee: 0.00/-176.0 deg

Observability of mode:

-0.872 +9.317%]

Magnitude: 9.357 1/s, Angle: 95.347 deg

Period: 0.

674 s, Frequency: 1.483 Hz

Damping: 0.872 1/s, Ratio of Amplitude...

Observability of mode: -0.713 +7.563%)
Magnitude: 7.596 1/s, Angle: 95.385 deg
Period: 0.831's, Frequency: 1.204 Hz
Damping: 0.713 1/s, Ratio of Amplitude...

Cluster 3:
09-VIII; PetroPower; speed: 0.00 / -16.0 deg

Observability of mode: -0.801 +8.222%
Magnitude: 8.261 1/s, Angle: 95.563 deg
Period: 0.764 s, Frequency: 1.309 Hz
Damping: 0.801 1/s, Ratio of Amplitude...

Cluster 1:
| 07-154; Vifales; speed: 0.00/ -27.9 deg

Cluster 2:
I | 07-154; Celco; speed: 0.00/ -35.2 deg

1%04 2€f0a

oy
Damplng 0.533 1/s, Ratio o!Amletude

Coordinador Eléctrico Nacional

ModosRedN(2)
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16.3.1 Red N

16.3 Escenario E3 DA noche Mar2020

Cluster 1:
07-154;

ipreses U2; speed: 0.01/ 119.7 deg

Cluster
07-154; Cipreses U1; speed: 0.01/ 120.1 deg

Cluster 2:
07-154; Cipreses U3; speed: 0.01/ -53.1 deg

A Cluster 3.
07-154; Cipreses U1; speed: 0.00 / -64.7 deg

Observability of mode: -0.278 +8.147°}
Magnitude: 8.151 1is, Angle: 91,951 deg
Period: 0.771s, Frequency: 1.207

Damping: 0.278 1/s, Ratio mAmpmmes 1239

Cluster
05-Col; Macmcura U2; speed: 0.00/ 121.0 deg

Cluster 2:
07-154; Cipreses U2; speed: 0.00/ -70.9 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.00 / -77.7 deg

Observabilty of mode: .0.369 +8.306')
Magnitude: 8.314 1/s, Ange: 92,542 deg
Period: 0.757 s, Frequency: 1.322

Damping: 0.369 1/s, Ratio mAmpmmes 1.322

Observabilty of mode: -0.352 +7.645°;
Magnitude: 7.653 1/s, Angle: 92,637 deg
Period: 0.822 s, Frequency: 1.217 H

Damping: 0.353 1/s, Ratio of Amplitudes: 1.336

CI ter 2;
05+ Cu\ Colbiin U2; speed: 0.00/ 5.7 deg

T T
-6E-04 -3E-04 3E-04 6Ef04
\ ]
\
Cluster 1:
05-Col; Chacayes U1; speed: 0.00 /-167.
-3E-04—]
Cluster 3

06-500C; Loma Alta; speed: 0.00/ -46.0 deg
E [

Observability of mode: -0.548 +9.875%j
Magniude: 9890 1/s, Angle: 93,176 deg
Period: 0.636 s, Frequency: 1.5

Damping: 0.548 1/s, Ratio ofAmpnmues 1417

Cluster 1:
07-154; Isla U2; speed: 0.00/ 157.5 de
07-154; Isla U1; speed: 0.00/ 157.7 de

&8

Cluster 2:
07-154; Confluencia U1; speed: 0.00/ 160.7 deg

Embalse Ancoa(): Embalse Ancoa U1; spee: 0.00/ 162.6 deg
07-154; La Higuera U1; speed: 0.00 /'163.3 deg

07-154; San Andrés UT; speed: 0.00/ 165.4 deg

07-154; San Andrés U2; speed: 000/ 165.6 deg

07-154; El Paso U1; speed: 0.00/ 167.7 deg

Cluster 7:
11-66S; Pulelfu U1; speed: 0.00/ 25.4 deg

4B Cluster 8
11-66S; Capullo; speed: 0.00/ 22.0 deg

Cluster 9:
07-154; Vifiales; speed: 0.00/ 125 deg
07-154; Celco; speed: 0.00/ 10.3 deg

Cluster 6:
11-66S; Pilmaiquen U4; speed: 0.00/ 39.5 deg
11-66S; Pilmaiquen US; speed: 0.00/ 39.5 deg

Cluster 3:
07-154; Curillinque; speed: 0.00 /-180.0 deg

Cluster 4:
07-154; Ojos de Agua; speed: 0.00/-176.6 deg
07-154; San Ignacio; speed: 0.00 /-174.4 deg

Clust 431
07- 154 Clpreses U1; speed: 0.00/-168.3 deg
07-154; Cipreses U3 speed: 0.00/-166.2 deg
07-154; Cipreses U2 speed: 0.00 /-164.1 deg

Clust
07- 154 San Ignacio; speed 0.00/-11

L
T
00 -0.00

Observability of mode: -0.527 +8.525%j
Magniluds: §.541 1/s, Angle: 93,535 deg
Period: 0.737 s, Frequency: 1.3

Damping: 0.527 1/s, Rauoo«Amphmdes 1.474

Coordinador Eléctrico Nacional

Modo 1076-1068-1113-969-1201-10560bs
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Cluster 1:
Cluster 1: Central Cavancha; CAVA; speed: 0.00/ 134.7 deg
11-66S; Pil U4; speed: 0.03/ 94.5deg
Cluster 1:
Central Cavancha; CAVA; speed: 0.00/ -76.8 deg
\
N T
1E’}-04 2Ef04
/
Cluster 2:
§ 11-668; Pilmaiquen U5; speed: 0.03 / -85.5 deg . » X
Observability of mode: -0.719 +Sru7= 7 Observability of mode: -1.004 +12.333%j Observability of mode: -1.006 +12.336"]
Magnitude: 9.103 1/s, Angle: 94.528 deg Magnitude: 12.374 1/s, Angle: 94.653 deg Magnitude: 12.377 1/s, Angle: 94.662 deg
Period: 0.692 s, Frequency: 1.444 Hz Period: 0.509 s, Frequency: 1.963 Hz Period: 0.509 s, Frequency: 1.963 Hz
Damping: 0.719 1/s, Ratio of Amplitudes: 1.645 Damping: 1.004 1/s, Ratio of Amplitudes: 1.668 Damping: 1.006 1/s, Ratio of Amplitudes: 1.669
Cluster 1: Cluster 1: lter 4:
Cluster 1. 06-500C; Santa Marta; speed: 0.04 / 94.7 deg 04-RM; El Volcén; speed: 0.00/ 167.3 deg M; U1-U2; speed: 0.00/ 52.2 deg
Central Homnitos; CTH; speed: 0.00/ 105.4 deg
AE-
2EY04
/
-4E-04 -2E-04
\
-2E-04—| 000
Cluster 2:
04-RM; Queltehues U1; speed: 0.01/-167.8 deg
Cluster 3:
04-RM; Queltehues U2; speed: 0.01/-163.4 deg
04-RM; Queltehues U3; speed: 0.01/-163.4 deg
Cluster 2

Cemra\Aﬁdina; CTA; speed: 0.00/ -72.9 deg

Observability of mode: -0.701 +8.578%)
Magnitude: 8.606 1/s, Angle: 94.672 deg
Period: 0.732 s, Frequency: 1.365 Hz
Damping: 0.701 1/s, Ratio of Amplitudes: 1.671

Observability of mode: -0.986 +12.028%)
Magnitude: 12.069 1/s, Angle: 94.685 deg
Period: 0.522 s, Frequency: 1.914 Hz
Damping: 0.986 1/s, Ratio of Amplitudes: 1.674

Observability of mode: -0.715 +8.570%)
Magnitude: 8.600 1/s, Angle: 94.767 deg
Period: 0.733 s, Frequency: 1.364 Hz
Damping: 0.715 1/s, Ratio of Amplitudes: 1.689

Coordinador Eléctrico Nacional
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Observability of mode: -0.708 +8.186"]
Magnitude: 8.217 1/s, Angle: 94.943 deg
Period: 0.768 s, Frequency: 1.303 Hz
Damping: 0.708 1/s, Ratio of Amplitudes: 1.722

002

Cluster 1:
" 668 Pilmaiquen U3 speed 0.03/- 1644deg

1" 665 P

Observability of mode: -0.908 +10.394%j
Magnitude: 10.434 1/s, Angle: 94.991 deg
Period: 0.604 s, Frequency: 1.654 Hz
Damping: 0.908 1/s, Ratio of Amplitudes: 1.731

Clus
03-! V Los Quilos U1; speed: 0.04/ 95.1 deg

Observability of mode: -1.027 +11.411%j
Magnitude: 11.457 1/s, Angle: 95. 145 deg
Period: 0.551 s, Frequency: 1.816 H.

Damping: 1.027 1/s, Ratio ofAmpI\(udes 1.761

Cluster
1" 668 Pllmalquen U2; speed: 0.03/ 95.2 deg

Cluster 1:

11-66S; Pil

U1; speed: 0.03/ 95.2 deg

Clustesr 2,

1

Observability of mod

Magnitude: 10.686 1/s, Angle: 95.238 deg
Period: 0.590 s, Frequency: 1.694 Hz
Damping: 0.976 1/s, Ratio of Amplitudes: 1.779

Cluster 2:
11-668; Pilmaiquen U2; speed: 0.02/ -84.7 deg
11-66S; P U3; speed: 0.02/ -84.7 deg

Observability of mode: -0.976 +10.642%j
Magnitude: 10.686 1/s, Angle: 95.239 deg
Period: 0.590 s, Frequency: 1.694 Hz
Damping: 0.976 1/s, Ratio of Amplitudes: 1.779

Cluster 1: ister 9:

11-66S; Capullo; speed: 0.00/ 165.0 deg [154; Cipreses U3; speed: 0.00/ -0.4 deg
[T1-66S; Pilmaiquen U4; speed: 0.00/ -1.4 deg

Clustor 7- fimaiquen U5: speed: 0.00/ -1.4 deg

04-RM; Guayacan U1-U2; speed: 0.00/ 65.4 deg picahuello; speed: 0.00/ -1.7 deg

Cluster 8: : . .
07-154; Cipreses U2; speed: 0.00/ 8.5 deg preses U1; speed: 0.00/ -21.4 deg

Cluster 11:
07-154; Ojos de Agua; speed: 0.00/ -40.9 deg

0. Cluster 12:
07-154; Curilinque; speed: 0.00 / -84.9 deg

Cluster 2:
Embalse Ancoa(1); Embalse Ancoa U1; spee: 0.00/-176.3 deg
07-154; Confluencia U1; speed: 0.00/-175.5 deg

Cluster 3:

07-154; San Andrés U2; speed: 0.00/-171.3 deg
07-154; San Andrés U1; speed: 0.00/-171.3 deg
07-154; La Higuera U1; speed: 0.00/-169.7 deg
07-154; El Paso U1; speed: 0.00/-167.6 deg
06-500C; Sauzal U1; speed: 0.00/-166.7 deg
06-500C; Sauzal U2; speed: 0.00/-166.0 deg

Observability of mi Suuster &

Magnitude: 7.896 05-Col; Chacayes U1; speed: 0.00/-156.6 deg
Period: 0.799 s, F| cjyst
Damping: 0.721 1/ G7-154:

an Ignacio; speed: 0.00 /-132.6 deg

Cluster 6:
07-154; Isla U2; speed: 0.00/-117.0 deg

Coordinador Eléctrico Nacional

Modo 1100-943-890-939-937-1126 | Date: 27-01-2020
Annex: /38
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Cluster 1:
TEN; CTM3-TV; speed: 0.00/ 93.3 deg
Cluster 2:
Central Andina; CTA; speed: 0.00/ 178.2 deg
Central Hornitos; CTH; speed: 0.00/ 179.5 deg
Cluster 1:
11-66S; Pulelfu U1; speed: 0.00/ 12.3 deg §E;115 it
11-66S; Capullo; speed: 0.00/ 11.3 deg 1
Cluster 1: / L
09-VIII; PetroPower; speed: 0.00 / -
/
R S
-0} -0.00 -2 -8E-05 05 2E}04
Cluster 3:
Central Cochrane; CCH1; speed: 0.00/ -11.1 deg
Cluster 4:
Central Cochrane; CCH2; speed: 0.00/ -27.3 deg
Observability of mode: -0.646 +6.839%] Observability of mode: -0.774 +8.176%] Observability of mode: -0.736 +7.631%j
Magnitude: 6.870 1/s, Angle: 95.398 deg Magnitude: 8.212 1/s, Angle: 95.406 deg Magnitude: 7.667 1/s, Angle: 95.507 deg
Period: 0.919 s, Frequency: 1.089 Hz Period: 0.769 s, Frequency: 1.301 Hz Period: 0.823 s, Frequency: 1.215 Hz
Damping: 0.646 1/s, Ratio of Amplitudes: 1.811 Damping: 0.774 1/s, Ratio of Amplitudes: 1.812 Damping: 0.736 1/s, Ratio of Amplitudes: 1.833
Cluster 1: Cluster 1: Cluster 1: 6
07-154; Celco; speed: 0.00/ 101.8 deg TEN; CTM3-TG; speed: 0.00/ 96.7 deg 10-X; Malalcahuello; speed: 0.00/ 90.7 deg Pilmaiquen U5; speed: 0.01/ 37.3 deg
Pilmaiquen U4; speed: 0.01/ 37.3 deg
Cluster 2: Cluster 2:
07-154; Vifiales; speed: 0.00/ 109.3 deg 6 11-66S; Capullo; speed: 0.00/ 113.4 deg B:
TT-66S; Pilmaiquen U1; speed: 0.00/ 21.7 deg
11-66S: Pilmaiquen U3: speed: 0.00/ 21.7 deg
11-66S; Pilmaiquen U2; speed: 0.00/ 21.7 deg

Observability of mode: -0.529 +5.448%)
Magnitude: 5.474 1/s, Angle: 95.547 deg
Period: 1.153 s, Frequency: 0.867 Hz
Damping: 0.529 1/s, Ratio of Amplitudes: 1.841

Cluster 7:
11-66S; Las Nalcas; speed: 0.00/ -60.4 deg

Cluster 8:
10-X; Canutillar U1; speed: 0.00/ -64.4 deg
10-X; Canutillar U2; speed: 0.00/ -64.4 deg

Cluster 9:
10-X; Rucatayo; speed: 0.00 / -73.5 deg

Cluster 10:

Observability of mode: -0.973 +9.968%)
Magnitude: 10.016 1/s, Angle: 95.573 deg
Period: 0.630 s, Frequency: 1.587 Hz
Damping: 0.973 1/s, Ratio of Amplitudes: 1.846

11-66S; Lican; speed: 0.00/ -79.5 deg

Cluster 3:
11-66S; Pullinque U1; speed: 0.00/-146.3 deg
11-66S; Pullinque U3; speed: 0.00/-145.4 deg

Period: 0.735 s, Frequency: 138 11 66! Pullinque U2: speed: 0,00 /-145.4 deg
Damping: 0.840 1/s, Ratio of Am| 10.X; Valdivia; speed: 0.00/-145.0 deg

Cluster 4:
11-66S; Pulelfu U1; speed: 0.00/-141.8 deg

Coordinador Eléctrico Nacional

Modo 1188-1104-1155-

1259-978-1066 | Date: 27-01-2020
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16.3.2 Red N-1 Caso 1.- Changos Cumbres 500 kV

Cluster 1:

Cluster 1:

07-154; Cipreses U2; speed: 0.01/ 119.7 deg

W

.00

Cluster

Cluster 3:

2:
07-154; Cipreses U3; speed: 0.01/ -53.1 deg

07-154; Cipreses U1; speed: 0.00 / -64.7 deg

Observabilty of mode: -0.278 +8.149°
Magnitude: 8.153 1/s, Angle: 91.951 deg
Period: 0.771's, Frequency: 1.297 Hz
Damping: 0.278 1/s, Ratio of Amplitudes: 1.239

07-154; Cipreses U1; speed: 0.01/ 120.1 deg

Cluster
07-154

Cluster 3
07-154; Cipreses U3; speed: 0.00 / -77.8 deg

2:
: Cipreses U2; speed: 0.00/ -71.0 deg

Observability of mode: -0.369 +8.308"
Magnitude: 8.316 1/s, Angle: 92.542 deg
Period: 0.756 s, Frequency: 1.322 Hz

Damping: 0.369 1/s, Ratio of Amplitudes:

1.322

Cluster 1
05-Col;

; U2; speed: 0.00/ 121.1 deg

Observability of mode: -0.351 +7.663"]
Magnitude: 7.661 1/s, Angle: 92,629 deg
Period: 0.821 s, Frequency: 1.218 Hz
Damping: 0.351 1/s, Ratio of Amplitudes: 1.334

Coordinador Eléctrico Nacional

Modo 1076-1068-1113 F1

Date: 27-01-2020
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16.3.3 Red N-1 Caso 2.- Nueva Pan de Azucar - Polpaico 500 kV

Cluster 1:

07-154; Cipreses U1; speed: 0.01/ 120.1 deg

Cluster 1
07-154; Cipreses U2; speed: 0.01/ 119.7 deg

.00

Cluster 2;

Cluster 3;

07-154; Cipreses U3; speed: 0.01/ -53.1 deg -0.00—{

07-154; Cipreses U1; speed: 0.00/ -64.7 deg

Observabilty of mode: -0.278 +8.158"
Magnitude: 8.163 1/s, Angle: 91.953 deg
Period: 0.770 s, Frequency: 1.208 Hz
Damping: 0.278 1/s, Ratio of Amplitudes: 1.239

Observability of mode: -0.370 +8.319%
Magnitude: 8.327 1/s, Angle: 92.546 deg
Period: 0.755 s, Frequency: 1.324 Hz
Damping: 0.370 1/s, Ratio of Amplitudes: 1.322

Cluster 2:
07-154; Cipreses U2; speed: 0.00 / -71.1 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.00/ -77.9 deg

L Cluster 1
05-Col;

U2; speed: 0.00/ 121.2 deg

Observability of mode: -0.348 +7.694%]
Magnitude: 7.701 1/s, Angle: 92.589 deg
Period: 0.817 s, Frequency: 1.224 Hz
Damping: 0.348 1/s, Ratio of Amplitudes: 1.329

Coordinador Eléctrico Nacional
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16.3.4 Red N-1 Caso 3.- Charrua - Ancoa 500 kV

Cluster 1:
07-154; Cipreses U2; speed: 0.01/ 119.7 deg

ter 1
07-154; Cipreses U1; speed: 0.01/ 120.1 deg

Cluster 2:

Cluster 3:

Cluster 2:
07-154; Cipreses U2; speed: 0.00/ -71.0 deg

Cluster 3
07-154; Cipreses U3; speed: _0.00 / -77.8 deg

07-154; Cipreses U3; speed: 0.01/ -53.1 deg

07-154; Cipreses U1; speed: 0.00 / -64.7 deg

Observabilty of mode: -0.278 +8.151%
Magnitude: 8.156 1/s, Angle: 91.952 deg
Period: 0.771 s, Frequency: 1.297 Hz
Damping: 0.278 1/s, Ratio of Amplitudes: 1.239

Observability of mode: -0.369 +8.311%
Magnitude: 8.319 1/s, Angle: 92.543 deg
Period: 0.756 s, Frequency: 1.323 Hz
Damping: 0.369 1/s, Ratio of Amplitudes: 1.322

Cluster 1:
05-Col; U2; speed: 0.00/ 121.1 deg

Observability of mode: -0.351 +7.665"
Magnitude: 7.673 1/s, Angle: 92.619 deg
Period: 0.820's, Frequency: 1.220 Hz
Damping: 0.351 1/s, Ratio of Amplitudes: 1.333

Coordinador Eléctrico Nacional

Modo 1076-1068-1113 F3




16.4 Escenario E4 DA noche Jun2020

16.4.1 Red N

Clus

Cluster 2:
Central Mejillones; CTM1; speed: 0.00 / -13.9 deg

Cluster 3:
Central Andina; CTA; speed: 0.00/ -19.7 deg
Central Hornitos; CTH; speed: 0.0/ -20.1 deg

Cluster 4:
TEN; CTM3-TG; speed: 0.00/ -27.9 deg

Cluster 5:
s TEN; CTM3 TV; speed: 0.00/ -32.3 deg

Cluster 6:
/ Central Cochrane; CCH2; speed: 0.00/ -41.5 deg

ster
CemralAndma CTA; speed: 0.00/ 72.5 deg

-46-05

Cluster
Central Meﬂ\lones‘ CTM1; speed: 0.00/-134.7 deg

Observability of mode: -0.545 +9.164"j
Magnitude: 9.181 1/s, Angle: 93.401 deg
Period: 0.686 s, Frequenc 459 Hz
Damping: 0.545 1/s, Ratio of Amplitudes: 1.453

luster 1:
Central Tocopilla; U16; speed: 0.00/ 140.4 deg
ZE05- -

ity of mode: -0.462 +6.341%

ude: 6.358 15, Angle: 94,166 deg
P 0891 o Froqueny: 1,000 1t
Damping: 0.463 15, Ratio of Amplitudes: 1.580

4EL04

Clusf
Cenlra\ Homllos CTH; speed: 0.00/-108.2 deg

Observability of mode: -0.785 -8.619*]
Magnitude: 8.654 1/s, Angle: -95.207 deg
Period: 0.729 s, Frequenc 372 Hz.
Damping: 0. 785 1/s, Ratio olAmpI\ludes 1.773

CIuster 1
500C; Santa Marta; speed: 0.04 / 94.7 deg

0:02-] g

Observability of mode: -0.985 +12.019%j
Magnitude: 12.060 1/s, Angle: 94.685 deg
Period: 0523 s, Frequency: 1.913 Hz

Damping: 0.985 1/s, Ratio of Amplitudes: 1.673

Cluster 1
07-154; Itata U1; speed: 0.02/ -41.0 deg

Observability of mode: -0.565 +6.702"j
Magnitude: 6.726 1is, Angle: 94,819 deg
Period: 0.938 s, Freq iz
Damping: 0.565 15, Ratio ofAmpn«udes 1.698

Cluster 1
11-66S; Pilmaiquen U3; speed: 0.03/ 94.8 deg
11-66S; Pilmaiquen U2; speed: 0.03/ 94.8 deg
11-66S; Pilmaiquen U1; speed: 0.03/ 94.9 de

Observability of mode: -0.915 +10.783"}
Magnitude: 10.821 15, Angle: 94,852 deg
Period: 0.583 s, Frequency: 1.716

Damping: 0915 1, Ratio of Amplitudes: 1705

Coordinador Eléctrico Nacional

Modo 1-6 | Date: 27-01-2020
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Clusler 1:

Cluster 1:
11-668S; Pi U2; speed: 0.04/ 95.0 deg

66S; Pilmai U1; speed: 0.04/ 95.0 deg

| Cluster
1 665 P\\ma\quen U3; speed: 0.04/ -85.0 deg

Observability of mode: -0.974 +TT.U767]
Magnitude: 11.119 1/s, Angle: 95.025 deg
Period: 0.567 s, Frequency 1.763 Hz
Damping: 0.! 974 1/s, Ratio of Amplitudes: 1.737

|

Cluster 2:
11-66S; Pilmaiquen U3; speed: 0.02/ -85.0 deg
11-66S; Pilmaiquen U2; speed: 0.02/ -85.0 deg

Observability of mode: -0.974 +11.077*j
Magnitude: 11.120 1/s, Angle: 95.025 deg
Period: 0.567 s, Frequency 1.763 Hz
Damping: 0. 974 1/s, Ratio ofAmplltudes 1.738

Cluster 2:
Central Andina; CTA; speed: 0.00/ 74.7 deg

4E104

‘ Cluster 1:

Central Hornitos; CTH; speed: 0.00/-106.1 deg
I

Observability of mode: -0.711 -8.525%)
Magnitude: 8.555 1/s, Angle: -94 767 deg
Period: 0.737 s, Frequency 7 Hz
Damping: 0.711 1/s, Ratio ofAmpllludes 1.689

Cluster 1:
10-X; speed: 0.03/ 95.1 deg

Cluster
03-V; Los Quilos U1; speed: 0.04/ 95.1 deg

Observability of mode: -0.858 +9.681%}
Magnitude: 9.719 1/s, Angle: 95.063 deg
Period: 0.649 s, Frequency: 1.541 Hz
Damping: 0.858 1/s, Ratio of Amplitudes: 1.745

Observability of mode: -1.050 +11.716*j
Magnitude: 11.763 1/s, Angl 5.121 deg
Period: 0.536 s, Frequency: 1.865 Hz
Damping: 1.050 1/s, Ratio of Amplitudes: 1.756

Cluster 1:
Central Hornitos; CTH; speed: 0.00/ 108.2 deg

J Cluster 2:

Observability of mode: -0. Central Andma CTA; speed: 0.00/ -72.5 deg
Magnitude: 8.654 1/s, Angle: 95. 207 deg

Period: 0.729 s, Frequency: 1.372 Hz

Damping: 0.785 1/s, Ratio of Amplitudes: 1.773

Coordinador Eléctrico Nacional
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Cluster 1:
11-66S; Pilmaiquen U5; speed: 0.00/ 78.1 deg
11-66S; Pilmaiquen U4; speed: 0.00/ 78.1 deg
Cluster 1:
07-154; San Ignacio; speed: 0.00/-112.1 deg
| I |
1503 _5E-04
'SE-04—1
Cluster 2:
Observability of mode: -0.735 +7.982%) Observability of mode: -0.772 +8.289%) 09-VIII; PetroPower; speed: 0.00/ -80.3 deg
Magnitude: 8.016 1/s, Angle: 95.263 deg Magnitude: 8.324 1/s, Angle: 95.318 deg
Period: 0.787 s, Frequency: 1.270 Hz Period: 0.758 s, Frequency: 1.319 Hz
Damping: 0.735 1/s, Ratio of Amplitudes: 1.784 Damping: 0.772 1/s, Ratio of Amplitudes: 1.795
Cluster 1:
11-66S; Las Nalcas; speed: 0.02/ 136.4 deg
Cluster 1:

05-Col; Chacayes U1; speed: 0.02/-112.9 deg
/

0,02 -0.01

Observability of mode: -0.921 +9.278%)
Magnitude: 9.324 1/s, Angle: 95.666 deg
Period: 0.677 s, Frequency: 1.477 Hz
Damping: 0.921 1/s, Ratio of Amplitudes: 1.865

Observability of mode: -0.950 +9.558%)
Magnitude: 9.605 1/s, Angle: 95.677 deg
Period: 0.657 s, Frequency: 1.521 Hz
Damping: 0.950 1/s, Ratio of Amplitudes: 1.868

Coordinador Eléctrico Nacional
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16.4.2 Red N-1 Caso 1.- Changos Cumbres 500 kV

Cluster 1:
Central Hornitos; CTH; speed: 0.00/ 159.9 deg
Central Andina; CTA; speed: 0.00/ 161.2 deg

 2E-04-]

Cluster 3:
Central Mejillones; CTM2; speed: 0.00/ -57.0 deg

Central Mejillones; CTM2; speed: +1.000 / +0.0 deg

_a 2€l04 4E[04
/
/
2E04—
Cluster 2:
Central Mejillones; CTM1; speed: 0.00 /-161.3 deg
Observability of mode: +0.099 +8.167*
:8.167 1/s, Angle: 89.304 deg
69 s, Frequency: 1.300 Hz
.09 1/s, Ratio of Amplitudes: 0.927
-1.00 050 0.00 0.50 1.00
Participation of mode: +0.099 +8.167"]
Magnitude: 8.167 1/s, Angle: 89.304 deg
Period: 0.769 s, Frequency: 1.300 Hz
Damping: -0.099 1/s, Ratio of Amplitudes: 0.927
Coordinador Eléctrico Nacional Modo978 F1 | Date: 24-01-2020
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16.4.3 Red N-1 Caso 2.- Nueva Pan de Aztcar - Polpaico 500 kV
Cluster 1:

Comra i CoA eptmg 0001 151 dg L«u»

Cluster 3:
-4

Central Mejillones; CTM2; speed: 0.0/ -57.0 deg

Central Mejillones; CTM2; speed: +1.000 / +0.0 deg
4E[04
/
/

2E-04—|

luster 2:
Central Mejillones; CTM1; speed: 0.00/-161.1 deg

S

Observability of mode: +0.097 +8.174%)
Magnitude: 8.175 1/s, Angle: 89.323 deg
it 69 s, Frequency: 1.301 Hz
: -0.097 1/s, Ratio of Amplitudes: 0.928

-1.00 050 0.00 0.50 1.00
Participation of mode: +0.097 +8.174%
Magnitude: 8.175 1/s, Angle: 89.323 deg
Period: 0.769 s, Frequency: 1.301 Hz
Damping: -0.097 1/s, Ratio of Amplitudes: 0.928
Coordinador Eléctrico Nacional Modo978 F2 | Date: 24-01-2020
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16.4.4 Red N-1 Caso 3.- Charrua - Ancoa 500 kV

Cluster 1:
Central Hornitos; CTH; speed: 0.00/ 160.2 deg
Central Andina; CTA; speed: 0.00/ 161.5 deg

 2E-04-]

Cluster 3:
Central Mejillones; CTM2; speed: 0.00/ -57.0 deg

Central Mejillones; CTM2; speed: +1.000 / -0.0 deg

-4 2€l04 4efoa
/
/
2E04—
Cluster 2:
Central Mejillones; CTM1; speed: 0.00 /-161.5 deg
Observability of mode: +0.096 +8.175*
:8.175 1/s, Angle: 89.327 deg
69 s, Frequency: 1.301 Hz
.096 1/s, Ratio of Amplitudes: 0.929
-1.00 050 0.00 0.50 1.00
Participation of mode: +0.096 +8.175"
Magnitude: 8.175 1/s, Angle: 89.327 deg
Period: 0.769 s, Frequency: 1.301 Hz
Damping: -0.096 1/s, Ratio of Amplitudes: 0.929
Coordinador Eléctrico Nacional Modo978 F3 | Date: 24-01-2020
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16.5 Escenario E5 DB Ene2021

16.5.1 Red N

Cluster Cluster

07-154; Clpreses U2; speed: 0.01/ 120.0 deg 07-154; C\preses U2; speed: 0.00/ 68.8 deg
07-154; Curillinque; speed: 0.00/ 67.9 deg
07-154; Cipreses U3; speed: 0.00/ 67.2 deg
07-154; Cipreses U1; speed: 0.00/ 66.5 deg

Cluster 2:
07-154; Ojos de Agua; speed: 0.00/ 58.6 deg

Cluster 3:
07-154; Isla U1; speed: 0.00/ 54.4 deg

Cl

. luster 4:
_9.00- 07-154; Isla U2; speed: 0.00/ 47.6 deg

Cluster 1:
Geel Chacayes U1; speed: 0.00/ 67.5deg /
05-Col: Chacayes U2; speed: 0.00/ 67.5 deg

Clust

G357 Cipreses U; speed: 0,01/ 47.5 deg

Cluster 3:
st Cipreses U1; speed: 0.00/ -66.4 deg

Cluster 5:
07-154; Vifiales; speed: 0.00/ -74.5 deg
07-154; Celco; speed: 0.00/ -74.8 deg

Observability of mode: -0.001 +0.043"
Magnitude: 0043 1/s, Angle: 91,571 dog
Period: 145.947 s, Frequency:

Damping: 0.001 1/s, Ratio P Ampitudes: 1138

ilty of mode: -0.238 +8.094
Magnitude: 8.098 1/s, Angle: 91.681 deg
Perd: 0776 3. Froquensy: 1258 i
Damping: 0.238 1/s, Ratio of Amplitudes: 1.202

Observability of mode: -0.189 +5.862"j
Magnitude: 8,865 1/s, Angle: 01,842 deg
Period: 1.072 s, Flequenc iz
Damping: 0. 189 1/s, Ratio oiAmpI\ludes 1.224

Cluster 1: Cluster 1:
07-154; Ojos de Agua; speed: 0.00/ 120.3 deg 10-X; Carilafquén; speed: 0.02/ 92.9 deg

Cluster
05-¢ Col Macmcura uz; speed 0.00/ -92.3

4E-04 rzém

2E-04-

Observability of mode: -0.252 +7.352']
Magnitude: 7.356 1/s, Angle: 91,964 deg
Period: 0.855 s, Frequency: 1.170 Hz
Damping: 0.252 1/s, Ratio of Amplitudes: 1.240

07-154; Cipreses Ut; speed: 0.01/ 120.6 deg

10-X; Malalcahueilo; speed: 0.01/ 95.3 deg

Cluster 2:
01-lll; Guacolda U1; phi: 0.01/ 112.2 deg

Cluster 2.
07-154; Cipreses U2; speed: 0.00/ -64.9 deg

Cluster
07-154; Clpreses U3; speed: 0.00/ -78.5 deg

Observability of mode: -0.298 +8.196%]
Magnitude: 8.202 1/s, Angle: 92,080 deg
Period: 0.767 s, Frequency: 1.305 Hz
Damping: 0.298 1/s, Ratio of Amplitudes: 1.256

Observability of mode: -0.293 +5.742"j
Magnitude: 5,749 1/s, Angle: 92,922 deg
4 Hz

Period: 1.094 s, Frequei
Damping 0295 15, Ratio of Amplitudes: 1378

Coordinador Eléctrico Nacional

ModosRedN(0) | Date: 21/01/2020
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Cluster 1:
01-1I; Guacolda U1; speed: 0.00/ -93.9 deg

Observability of mode: -0.478 +7.443")
Magnitude: 7.458 1/s, Angle: 93 674 deg
Period: 0.844 s, Frequency 1.185 Hz
Damping: 0.478 1/s, Ratio ofAmleIudes 1.497

Cluster 3:
07-154;

ipreses U2; speed: 0.01/ 42.3 deg

Cluster 4:
07-154; Cipreses U3; speed: 0.01/ 30.4 deg

Cluster 5:
07-154; Cipreses U1; speed: 0.01/ 12.4 deg

Cluster 1:
07-154; Isla U2; speed: 0.00/-141.6 deg

C|

luster 2:
07-154; Isla U1; speed: 0.01/-131.4 deg

Observability of mode: -0.570 +7.903*)
Magnitude: 7.923 1/s, Angle: 94 123 deg
Period: 0.795 s, Frequency 258 Hz
Damping: 0. 570 1/s, Ratio ofAmplltudes 1.573

Cluster 1:

11-66S; Pilmaiquen U1; speed: 0.03/ 49.
11-66S; Pilmaiquen U2; speed: 0.03/ 49.1 deg
11-66S; P U3; speed: 0.03/ 49.

Observability of mode: -0.870 +10.950%)
Magnitude: 10.985 1/s, Ang\e 94.543 deg
Period: 0.574 s, Frequency 743 Hz
Damping: 0.1 870 1/s, Ratio ofAmleIudes 1.648

Cluster 1:

04-RM; Queltehues U2; speed: 0.00/ 147
04-RM; Queltehues U1; speed: 0.00/ 147.5 deg
04-RM; Queltehues U3, speed: 0.00/ 147
Cluster 2:

11-66S; Pllmalquen U4; speed: 0.00/ 150.8 de

7

0.po

6.4 deg

0.00
Cluster 4:
71-668; Las Nalcas; speed: 0.0/
00—
Cluster 3:

09-VIII; PetroPower; speed: 0.00 /-108.2 deg

Observability of mode: -0.659 +8.130%]
Magnitude: 8.157 1/s, Angle: 94.636 deg
Period: 0.773 s, Frequency: 1.294 Hz
Damping: 0.659 1/s, Ratio of Amplitudes: 1.665

Cluster 1:
1

-66S; Pilmai U2; speed: 0.04/ 94.7 deg

Observability of mode: -0.932 +11.443%j

Magnitude: 11.481 1/s, Angle: 94.657 deg
Period: 0.549 s, Frequency: 1.821 Hz
Damping: 0.932 1/s, Ratio of Amplitudes: 1.668

Clu:

ster
11 668 Pllmalquen U1; speed: 0.04/ 94.7 deg

Cluster 2:
11-668; Pilmaiquen U3; speed: 0.04 / -85.3 deg

~o{ Cluster 2.
11-66S; Pllmalquen U3; speed: 0.02/ -85.4 deg
11-66S; Pilmaiquen U2; speed: 0.02 / -85.4 deg

Observability of mode: -0.932 +17.4447]
Magnitude: 11.482 1/s, Angle: 94.658 deg
Period: 0.549 s, Frequency: 1.821 Hz
Damping: 0.932 1/s, Ratio of Amplitudes: 1.669

Coordinador Eléctrico Nacional
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Cluster 1:
06-500C; Santa Marta; speed: 0.03/ 83.5 deg
Cluster 1:
11-66S; Pilmaiquen U4; speed: 0.01/ -40.6 deg
Observability of mod/e: -0.923 +11.273% Observability of mo/de: -0.711 +8.619%) Cluster 2:
Magnitude: 11.311 1/s, Angle: 94.678 deg Magnitude: 8.648 1/s, Angle: 94.714 deg B . .
Period: 0.557 s, Frequency: 1.794 Hz Period: 0.729 s, Frequency: 1.372 Hz ”'ggg gg:ma!quen H; speeg: ggg; '235 geg
Damping: 0.923 1/s, Ratio of Amplitudes: 1.672 Damping: 0.711 1/s, Ratio of Amplitudes: 1.679 Taes: pimaiquen usfiﬁiidi 000/ 483 dgg
Cluster 1:
07-154; Confluencia U2; speed: 0.00/ 154.8 deg
07-154; Confluencia U1; speed: 0.00/ 154.8 deg /DLW
07-154; El Paso U1; speed: 0.00/ 157.6 deg
07-154; El Paso U3; speed: 0.00/ 157.6 deg
07-154; El Paso U2; speed: 0.00/ 157.6 deg
07-154; San Andrés U1; speed: 0.00/ 160.2 deg
07-154; San Andrés U2; speed: 0.00/ 160.3 deg
TE[04
Cluster 2:
07-154; Isla U1; speed: 0.00/ -46.8 deg
Cluster 3:
07-154; Isla U2; speed: 0.00/ -66.1 deg
Observability of mode: -0.587 +6.971%)
Magnitude: 6.996 1/s, Angle: 94.813 deg
Period: 0.901 s, Frequency: 1.109 Hz
Damping: 0.587 1/s, Ratio of Amplitudes: 1.697
Coordinador Eléctrico Nacional ModosRedN(2) | Date: 21/01/2020
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Cluster 1:

04-RM; Queltehues U3; speed: 0.01/ 77.1
04-RM; Queltehues U2; speed: 0.01/ 77.1 deg
04-RM; Queltehues U1; speed: 0.01/ 77.1

0.0f Cluster 2:
~ | 04-RM; El Volcén; speed: 0.00/ 46.4 deg

00—

Cluster 3:
04-RM Guayacan U1-U2; speed: 0.00/ -56.5 deg

Observability of mode: -0.704 +8.282*]
Magnitude: 8.312 1/s, Angle: 94 861 deg
Period: 0.759 s, Frequency 318 Hz
Damping: 0. 704 1/s, Ratio ofAmleIudes 1.706

Cluster
08-Cha; Palmucho speed: 0.02/ -33.3 deg

Observability of mode: -1.008 +11.295%j
Magnitude: 11.340 1/s, Ang\e 95.102 deg
Period: 0.556 s, Frequency 798 Hz
Damping: 1. 008 1/s, Ratio ofAmplltudes 1.752

Cluster 1
03-V; Los Quilos U1; speed: 0.01/ 70.1deg

Cluster 2:
03-V; Los Quilos U2; speed: 0.00/ -24.0 deg

Clust
03- \/ Los Quilos U3; speed: 0.00/ -67.7 deg

Observability of mode: -1.098 +11.218%]
Magnitude: 11.272 1/s, Angle 95 591 deg
Period: 0.560 s, Frequency z
Damping: 1 098 1/s, Ratio ofAmleIudes 1.850

Cluster 1:
10-X;

speed: 0.03/ 95.6 deg

Observability of mode: -0.872 +8.865%]
Magnitude: 8.908 1/s, Angle: 95.620 deg
Period: 0.709's, Frequency: 1.411 Hz
Damping: 0.872 1/s, Ratio of Amplitudes: 1.856

b

Clu:

ster 1
07-154; NuevaAIdea U2; speed: 0.01/ 95.7 deg

Cluster 2:
07-154; Nueva Aldea U1; speed: 0.00/ 105.0 deg

Cluster 1:
07-154; Vinales; speed: 0.01/ -84.1 deg

Cluster 2:
07-154; Celco; speed: 0.00/ -89.2 deg

Observability of mode: -0.546 +5.477%]
Magnitude: 5.504 1/s, Angle: 95.696 deg
Period: 1.147 s, Frequency: 0.872 Hz
Damping: 0.546 1/s, Ratio of Amplitudes: 1.871

Observability of mode: -0.435 +4.360%]
Magnitude: 4.382 1/s, Angle: 95.703 deg
Period: 1.441 s, Frequency: 0.694 Hz
Damping: 0.435 1/s, Ratio of Amplitudes: 1.873

Coordinador Eléctrico Nacional
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16.5.2 Red N-1 Caso 1.- Changos Cumbres 500 kV

Cluster 1
07-154; Clpreses U2; speed: 0.01/ 119.9 deg

luster 1:
5-Col; Chacayes U1; speed: 0.00/ 67.6 deg

-Col: Chacayes U2: speed: 0.00/ 67.6 deg

Observability of mode: -0.001 +0.043%j
Magnitude: 0.043 1is, Angle: 91.566 deg
Period: 145.953 s, Frequency: 0.007 H

Damping: 0.001 /s, Ratio of Amplitudes: 1.187

Observability of mode: -0.238 +8.100%j
Magnitude: 8104 /s, Ang\e 91.686 deg

Period: 0.779 Cluster 2:
Damping: 02 s, Rato °'Am” 07-154; Gipreses U3; speed: 0.01/ -47.6 deg
Cluster 3:
07-154; Cipreses U1; speed: 0.00 / -66.4 deg

Cluster 1:

07-154; Cipreses U2; speed: 0.00/ 68.9 deg
07-154; Curilinue; speed: 0.00/ 68.0 de
07-154; Cipreses U3; speed: 0.00/ 67.3 deg
07-154; Cipreses U1; speed: 0.00/ 66.6 deg

Clust
it O]os de Agua; speed: 0.00/ 58.6 deg

Cluster 3:
07-154; Isla U1; speed: 0.00/ 54.6 deg

luster 4:
"1 07-154; Isla U2; speed: 0.00/ 47.6 deg

I
0,00 0po

Cluster 5:
07-154; Vifiales; speed: 0.00/ -76.5 deg
07-154; Celco; speed: 0.00/ -76.9 deg

Observability of mode: -0.193 +5.867%j
Magnitude: 5.870 s, Angle: 91,888 deg
Period: 1.071 s, Frequency:

Damping: 0.193 1/s, Ratio olAmplltudes 1.230

Cluster 1
05-Col;

U2; speed: 0.00/ 122.0 deg

Observabilty of mode: -0.251 +7.368"
Magnitude: 7.372 1/s, Angle: 91.954 deg
Period: 0.853 s, Frequency: 1.173 Hz
Damping: 0.251 1/s, Ratio of Amplitudes: 1.239

Cluster 1:
07-154; Ojos de Agua; speed: 0.00 / 120.3 deg
07-154; Cipreses U1: speed: 0.01/ 120.6 deg

10 X Carl\afquén speed: 0.02/ 92.9 deg

speed: 0.01/ 95.4 deg ‘

Cluster
07-154; Clpreses U2; speed: 0.00/ -64.9 deg

Observability of mode: -0.299 +8.4 Cluster 3:
Magnitude: 8.208 1/s, Angle: 92. 07 154 Cipreses U3; speed: 0.00/ -78.4 deg

Observabity of mode: -0.290 +5.745°

Period: 0.766 s, Frequency: 1.30
Damping: 0.299 1/s, Ratio nlAmletudes 1.257

s, Angle: 92,889 deg
Period: 10945 Frequency: 0.914
Damping: 0290 1/6, Ratlo of Amplitudes: 1.373
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COORDINADOR

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

Cluster 1:
07-154; Celco; speed: 0.00/ 175.3 deg
07-154; Vinales; speed: 0.00/ 176.8 deg

Cluster 1
07-154; Clpreses U2; speed: 0.01/ 119.9 deg

[
Clust

oriTe: Clpreses U2; speed: 0.00/ -60.4 deg
07-154; Cipreses U3; speed: 0.00 / -62.1 deg
07-154; Cipreses U1; speed: 0.00 / -62.6 deg
Cluster 3:

4E-0| 07-154; Curilinque; speed: 0.00 / -66.9 deg

Cluster 4:
07-154; Ojos de Agua; speed: 0.00/ -70.0 deg
5-Col; Chacayes U1; speed: 0.00/ 67.6 deg

-Col: Chacayes U2; speed: 0.00/ 67.6 deg

luster 1: ‘

Cluster 5:
07-154; Isla U2; speed: 0.00/ -86.7 deg
07 154; Isla U1; Speed 0.00/ -87.0 deg

Cluster 2:
07-154; Cipreses U3; speed: 0.01/ -52.4 deg

Cluster 3:
07-154; Cipreses U1; speed: 0.00 / -69.0 deg
Observability of mode: -0.001 +0.043

Observability of mode: -0.238 +8.113" Observability of mode: -0.291 +5.744
Magnitude: 0.043 /s, Angle: 91,566 deg Magnilude: 8.116 /s, Angle: 01,678 deg Magnitude: 5.752 /s, Angle: 92,898 deg
Period: 145.953 s, Frequency: 0. Period: 0.775 s, Frequency: Period: 1.094 s, Frequency:

Damping: 0.001 1/s, Ratio nlAmletudes 1.187 Damping: 0.238 1/s, Ratio nlAmletudes 1.202

Damping: 0.291 1/s, Ratio nlAmletudes 1374

Cluster 1
05-Col; U2; speed: 0.00/ 122.2 deg

Cluster 1: fster 2:
07-154; Ojos de Agua; speed: 0.00/ 120.7 deg 10 x Camafquen speed: 0.02/ 92.9 deg lil; Guacolda U1; phi:_0.01/ 88.5 deg
07-154; Cipreses U1; speed: 0.01/ 120.8 deg

speed: 0.01/ 95.3deg |

Cluster
07- 154 Clpreses U2; speed: 0.00/ -59.5 deg

Observability of mode: -0.248 +7.437%j

Observability of mode: -0.295 +8.4 Cluster 3 Observabilty of mode: :0.201 +5.744')
Magnitude: 7.441 1/s, Angle: 91.911 deg Magnitude: 8.222 15, Angle: 92 07 ok Cipreses U3; speed: 0.00/ -71.8 deg 2 11, Angle: 92,898 deg
Period: 0.845 s, Frequency: 1.184 Hz Period: 0.765 s, Frequency: 1.30 Period: 1094s Frequency: 0.914 H
Damping: 0.248 1/s, Ratio of Amplitudes: 1.233 Damping: 0.295 1/s, Ratio olAmpllludes 1.253 i

Damping: 0.291 1/s, Ratio olAmpIiludes: 1.374
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COORDINADOR

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

Cluster 1
05-Col; Chacayes U1; speed: 0.00/ 67.5 deg
05-Col; Chacayes U2; speed: 0.00/ 67.5 deg

Cluster 1
07-154; Clpreses U2; speed: 0.01/ 119.9 deg

Observabilty of mode: -0.001 +0.043
Magnitude: 0.043 s, Angle: 91,571 deg
Period: 145.946's, Frequency: 0.

Damping: 0.001 1/s, Ratio nlAmletudes 1.188

0.00]

Observabilty of mode: 0.238 +8.104]
Magnitude: 8.107 1/s, Angl deg
Period: 0.775 s, Frequency

! 1% Cluster
Damping: 0238 1/s, Ratio 07-154; Cipreses U3; speed: 0.01/ -50.8 deg

Cluster 3:
07-154; Cipreses U1; speed: 0.00 / -68.3 deg

Cluster 1:
07-154; Cipreses U2; speed: 0.00/ 40.9 deg
07-154; Cipreses U3; speed: 0.00/ 39.2 deg
07-154; Cipreses U1; speed: 0.00/ 38.6 deg
07-154; Curilinque; speed: 0.00/ 36.9 deg

Clust
Tt O]os de Agua; speed: 0.00/ 30.4 deg

Cluster 3:
07-154; Isla U2; speed: 0.00/ 22.0 deg

Cluster 4:
07-154; Isla U1; speed: 0.00/ 15.4 deg

4EL04 9E{04

.
AE04—

Cluster 5:
07-154; Vlna\es speed: 0.00/ -88.6 deg
07-154; Celco; speed 0.00/ -90.3 deg

Observability of mode: -0.294 +5.741
Magnitude: 5.749 1/s, Angle: 82933 deg
Period: 1.094 s, Frequency:

Damping: 0.294 1/s, Ratio nlAmletudes 1.380

Cluster 1
05-Col;

U2; speed: 0.00/ 122.1 deg

Observabilty of mode: -0.249 +7.389°
Magnitude: 7.393 1/s, Angle: 91.930 deg
Period: 0.850's, Frequency: 1.176 Hz
Damping: 0.249 1/s, Ratio of Amplitudes: 1.236

Cluster 1:
07-154; Ojos de Agua; speed: 0.00/ 120.6 deg
07-154; Cipreses U1; speed: 0.01/ 120.7 deg

20:00—

10 x Camafquen speed: 0.02/ 176.5 deg
speed: 0.01/ 178.8 deg

001

Cluster 2
07-154; Cipreses U2; speed: 0.00 / -61.2 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.00 / -74.0 deg

Cluster 2:
01-11l; Guacolda U1; phi: 0.01/-165.1 deg

Observability of mode: -0.296 +8.207"
Magnitude: 8.213 1/s, Angle: 92.066 deg
Period: 0.766 s, Frequency: 1.306 Hz
Damping: 0.296 1/s, Ratio of Amplitudes: 1.254

Observability of mode: -0.294 +5.741%
Magnitude: 5.749 1/s, Angle: 92.933 deg
Period: 1.094 s, Frequency: 0.914 Hz
Damping: 0.294 1/s, Ratio of Amplitudes: 1.380
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16.6 Escenario E6 DB Sep2020

16.6.1 Red N

Cluster 1
05-Col; Machicura U2; speed: 0.00/ 122.6 deg

Observability of mode: -0.247 +7.639"j
Magnitude: 7.643 1/s, Angle: 91.851 deg
Period: 0.823 s, Frequenc 216 Hz
Damping: 0.247 1/s, Ratio of Amplitudes: 1.225

Cluster 1
07-154; Cipreses U2; speed: 0.01/ 120.1 deg

luster 1:
07-154; Ojos de Agua; speed: 0.00/ 119.2 deg
07-154; Cipreses U1; speed: 0.01/ 119.9 deg

Cluster 2:
07-154; Cipreses U1; speed: 0.00/ -41.0 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.01/ -57.7 deg

ility of mode: -0.282 +7.993°]

lagnitude: 7.998 1/s, Angle: 92.023 deg
Perlod 0.786 s, Frequen 272 Hz
Damping: 0. 252 1ls, Ra!lo o'Ampl\\udeS 1.249

Cluster
§72557. Ciproses U3; speed: 0.00/ -76.5 dog
07-154; Cipreses U2 speed: 0.00/ -78.1 deg

Observability of mode: -0.382 +8.220"j
Magnitude: 8.229 /s, Angle: 92.662 deg
Period: 0.764 s, Frequenc 1.308 Hz
Damping: 0.382 1/s, Ratio of Amplitudes: 1.339

Cluster 1:
07-154; Ojos de Agua; speed: 0.00/ 94.1 deg

Cluster 2:
07-154; Gipreses Ut; speed: 0.00
07-154; Cipreses U3 speed: 0.00
07-154; Cipreses U2; speed: 0.00
07-154; Curilinque; speed: 0.00/

Cluster 1: ster 5
07-154; Curilinque; speed: 0.00/ 103.4 deg -154; Isla U1; speed: 0.00/ 75.5 deg
[-154; Isla U2; speed: 0.00/ 74.8 deg

Cluster 2:
07-154; Ojos de Agua; speed: 0.00/ 111.0 deg

Clus
bt Clpreses U1; speed: 0.01/ 118.2 deg

Cluster 4
07-154; Giprses U3; speed: 001/ 122.9 deg
07-154; Cipreses U2 speed: 0.01/ 12555 deg

-
9504 5B Cluster 3:
07-154; San Andrés U2; speed: 0.00/ 91.1 deg
07-154; San Andrés U1 speed: 0.00/ 908 deg
Embalse Ancoa(1); Embalse Ancoa UZ; spee: 0.00/ 90.5 deg
Embalse Ancoa( 1, Embalse Ancea Ui spos: 0001 0.5 deg

07-154; E| Paso U2; speed: 0.00

07-154! E| Paso U3 spees | 837 4e
07-154! El Paso U1: speed: 0.00/ 89.7 deg
07-154; La Higuera UT; speed: 0.00/ 86.9 deg
07-154] La Higuera U2 speed: 0.00/ 86.8 deg
07-154’ Confluencia Ut; speed: 0.00/ 86.1deg
07-154; Confluencia U2: speed: 0.00/ 86.1deg
07-154! Isla U2; speed: 0.00/ 85.3 deg
07-154; Isla U1; speed: 0.00/ 85.2 deg

=)
8

Cluster 4:
07-154; Viriales; speed: 0.00/ 68.7 deg

07-154; Celco; speed: 0.00/ 66.3 deg
Observability of m Sy

0.00-]

~
-0:00—

Cluster 6

07-154; El Paso U2; speed: 0.00/ -65.0 deg
07-154; El Paso U3; speed: 0.00/ -65.0 deg
07-154; El Paso U1; speed: 0.00/ -65.0 deg

Cluster
07-154; Conﬂuenma U1; speed: 0.00/ -70.6 deg
07-154; Confluencia U2; speed: 0.00 / -70.6 deg

o0 =259 7
Magnilude: 4.951 1/s, Angle: 92,094 deg
Period: 1.271's, Frequency: 0.787 H
Damping: 0256 15, Ratio of Ampltudes: 1389

mode: -0.381 +7.026")
Nogunuda. 057 5is. Angle: s3.108 deg
Period: 0.894 s, Frequenc 18 Hz

Damping: 0.381 1/s, Ratio ofAmpntudes 1.406

Cluster 1
10- x Mala\cahuel\o speed 0.00/-177.8 deg
10-X; eed: 0.01/ 179.7 deg

000

Observability of mode: -0.322 +5.721°
Magnitude: 5730 1/s, Angle: 93.223 deg
Period: 1.098 s, Frequency: 0.911

Damping: 0.323 1/s, RalloolAmph(udes 1.424
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Cluster 1:
Central Cochrane; CCH1; speed: 0.00/ 170.6 deg

Cluster 2:
Central Cl

ifa; CHAP1; speed: 0.00/ 175.7 deg

1 E/LOA 2E}04

Cluster 3:
Centralchap\quma CHAP2; speed: 0.00/-149.1 deg

Cluster 4:
Central Cavancha; CAVA; speed: 0.00/-126.1 deg

Observability of mode: -0.709 +12.462%)
Magnitude: 12.482 1/s, Ang\e 93 258 deg
Period: 0.504 s, Frequency 983 Hz
Damping: 0. 709 1/s, Ratio ofAmleIudes 1.430

Cluster 1:

Cluster 2:
Central Cochrane; CCH1; speed: 0.00/-171.8 deg
Cluster 3:

Cluster 4:
Central Cavancha; CAVA; speed: 0.00/-117.3 deg

Central Chapiquiiia; CHAP1; speed: 0.00/-175.4 deg

Central Chapiquifia; CHAP2; speed: 0.00/-139.5 deg

Observability of mode: -0.710 +12.462%j
Magnitude: 12.482 1/s, Angle 93 259 deg
Period: 0.504 s, Frequency 983 Hz
Damping: 0. 710 1/s, Ratio ofAmplltudes 1.430

0.00——

Cluster
09-ViiI; PelroF'ower speed: 0.00/-131.8 deg

Observability of mode: -0.633 +7.986*)
Magnitude: 8.011 1/s, Angle: 94 532 deg
Period: 0.787 s, Frequency 271 Hz
Damping: 0.4 633 1/s, Ratio ofArnphludes 1.645

Cluster 2:
06-500C; Nehuenco U1 TG; speed: 0.00/ 89.7 deg

Cluster
06-! SOOC Santa Marta; speed: 0.04 / 157.8 deg

Cluster 1:
06-500C; Nehuenco U1 TV; speed: 0.00/ -94.3 deg

Observability of mode: -0.537 +o.7oU T
Magnitude: 6.782 1/s, Angle: 94.540 deg
Period: 0.929 s, Frequency: 1.076 Hz
Damping: 0.537 1/s, Ratio of Amplitudes: 1.647

Observability of mode: -0.920 +11.236*j
Magnitude: 11.273 1/s, Angl 4.681 deg
Period: 0.559 s, Frequency: 1.788 Hz
Damping: 0.920 1/s, Ratio of Amplitudes: 1.673

Cluster 1:

11-66S; Pilmaiquen U3; speed: 0.03/ 46.1 deg
11-66S; Pilmaiquen U2; speed: 0.03/ 46.1 deg
11-66S; Pilmaiquen U1; speed: 0.03/ 46.1 deg

Observability of mode: -0.899 +10.685%
Magnitude: 10.723 1/s, Angle: 94.810 deg
Period: 0.588 s, Frequency: 1.701 Hz
Damping: 0.899 1/s, Ratio of Amplitudes: 1.697
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Cluster1
11-66S; Pi U2; speed: 0.04/ 94.9 deg

’/0.111— . —

Cluster
11-66S; Pilmaiquen U4; speed: 0.02/ -66.8 deg

0.01 0,2

Cluster 2:
Observability of mode: -0.961 +11.357% Observability of mode: -0.733 +8.557% Observability of mode: ro.ﬂfJ 11-663; Pilmaiquen U3; speed: 004/ -85.1 deg
Magnitude: 11.398 1/s, Angle: 94.838 deg Magnitude: 8.588 1/s, Angle: 94 894 deg Magnitude: 11.175 1/s, Angle 94.903 deg
Period: 0.553 s, Frequency 1.808 Hz Period: 0.734 s, Frequency 362 Hz Period: 0.564 s, Frequency 772 Hz
Damping: 0. 961 1/s, Ratio of Amplitudes: 1.702 Damping: 0. 733 1/s, Ratio ofAmplltudes 1.712 Damping: 0.! 955 1/s, Ratio ofAmphludes 1.714
Cluster 1:
04-RM; Queltehues U1; speed: 0.01/ 91.9 deg
Cluster 1: 04-RM; Queltehues U3; speed: 0.01/ 91.9 deg
11-66S; Pilmai U1; speed: 0.04/ 94.9 deg 04-RM; Queltehues U2; speed: 0.01/ 91.9 deg

Cluster 1:
10-X; Malalcahuello; speed: 0.00/-178.4 deg

Cluster 2:
10-X; Carilafquén; speed: 0.00/-174.7 deg
o
Cluster 3:
07-154; Vifales; speed: 0.00/ -67.2 deg
Cluster 4:

07-154; Celco; speed: 0.00/ -70.7 deg
1

L L

8E/05 2foa

\
/
Cluster 2
4—RM E\ Vo\can speed: 0.00/ 59.8 deg

Cluster 3:
04-RM; Guayacén U1-U2; speed: 0.00/ -46.1 deg

Cluster 2:

" 665 Pilmaiquen U3; speed: 0.02/ -85.1 deg

11-66S; Pilmaiquen U2; speed: 0.02/ -85.1 deg
U

Observability of mode: -0.955 +11.136%]

Observability of mode: -0.712 +8.265*] Observability of mode: -0.459 +5.323%)
Magnitude: 11.177 1/s, Angle: 94. 904 deg Magnitude: 8.295 1/s, Angle: 94.921 deg Magnitude: 5.343 1/s, Angle: 94.923 deg
Period: 0.564 s, Frequency: 1.772 H. Period: 0.760 s, Frequency: 1.315 Hz Period: 1.180 s, Frequency: 0.847 Hz
Damping: 0.955 1/s, Ratio ofAmleludes 1.714 Damping: 0.712 1/s, Ratio of Amplitudes: 1.718

Damping: 0.459 1/s, Ratio of Amplitudes: 1.718
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Cluster 1:
07-154; Vinales; speed: 0.00/ 67.5deg

Cluster 2:
07-154; Celco; speed: 0.00/ 64.0 deg

3E04

SE/LOA TEf04

3E04———

Cluster 1:
06-! SDOC Nehuenco U1 TG; speed: 0.00/ 60.2 deg

Cluster 2:
06-500C; Nehuenco U1 TV; speed: 0.00/ 48.3 deg

Cluster 3:
06-500C; Nehuenco U2 TV; speed: 0.00/ 39.1 deg

Cluster 3:
10-X; Carilafquén; speed: 0.00/ -39.8 deg

Cluster
10-X; MalalcahueHo speed: 0.00/ -43.5 deg

Observability of mode: -0.461 +5.306%)
Magnitude: 5.326 1/s, Angle: 94 963 deg
Period: 1.184 s, Frequency 844 Hz
Damping: 0.461 1/s, Ratio ofAmleIudes 1.726

Cluster 2:
06-500C; Sauzalito; speed: 0.00/ 79.6 deg
05-Col; Chacayes U2; speed: 0.01/ 78.2 deg
108
Cluster 3:
06-500C; Sauzal U3; speed: 0.00/ 71.5 deg

ster 1:
05- Co\ Chacayes U1; speed: 0.00/-100.5 deg

Observability of mode: -0.547 +6.033*)
Magnitude: 6.058 1/s, Angle: 95 185 deg
Period: 1.041 s, Frequency 960 Hz
Damping: 0.547 1/s, Ratio ofAmplltudes 1.768

Observability of mode: -0.905 +9.272%)
Magnitude: 9.316 1/s, Angle: 95.574 deg
Period: 0.678 s, Frequency 476 Hz
Damping: 0.! 905 1/s, Ratio ofArnphludes 1.846

Cluster 1:
03-V; Los Quilos U1; speed: 0.01/ 2.5deg

001t

Observability of mode: -1.098 +11.212%]
Magnitude: 11.266 1/s, Angle: 95.595 deg
Period: 0.560 s, Frequency: 1.785 Hz
Damping: 1.098 1/s, Ratio of Amplitudes: 1.851

L ¢ ofa
\

A Cluster 1:
10-X; Malalcahuello; speed: 0.03/ 95.6 de

et

Observability of mode: -0.879 +8.892*]
Magnitude: 8.936 1/s, Angle: 95.646 deg
Period: 0.707 s, Frequency: 1.415 Hz
Damping: 0.879 1/s, Ratio of Amplitudes: 1.861

4).\01

Cluster 1:
07-154; Nueva Aldea U2; speed: 0.01/ 90.4 deg

Cluster 2:
07-154; Nueva Aldea U1; speed: 0 00/

99.4 deg

Observability of mode: -0.433 +4.338%)
Magnitude: 4.360 1/s, Angle: 95.702 deg
Period: 1.448's, Frequency: 0.690 Hz
Damping: 0.433 1/s, Ratio of Amplitudes: 1.873
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COORDINADOR

Cluster 1
05-Col; i U2; speed: 0.00/ 122.7 deg

Observability of mode: -0.246 +7.663]
Magnitude: 7.667 1/s, Angle: 91.841 deg
Period: 0.820 s, Frequency: 1.220 Hz
Damping: 0.246 1/s, Ratio of Amplitudes: 1.224

Cluster 1:
07-154; Cipreses U2; speed: 0.01/ 120.1 deg

Observability of mode: -0.283 +7.998%]
Magnitude: 8,002 1/s. Angle: 92,024 deg
Period: 0.786 s, Frequency: 1.273 Hz
Damping: 0.283 1/s, Ratio of Amplitudes: 1.249

Cluster 2:
07-154; Cipreses U1; speed: 0.00 / -41.1 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.01/ -57.7 deg

004 4

Cluster 1

07-154; Ojos de Agua; speed: 0.00/ 119.2 deg
07-154; Cipreses U1; speed: 0.01/ 119.9 deg

0.0

Cluster 2:
07-154; Cipreses U3; speed: 0.00 / -76.6 deg
07-154; Cipreses U2; speed: 0.00 / -78.1 deg

Observability of mode: -0.383 +8.225"]
Magnitude: 8234 1ls, Angle: 02,663 deg
Period: 0.764's, Frequency:

Damping: 0.383 1/s, Ratio of Ampmudes 1339
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16.6.3 Red N-1 Caso 2.- Nueva Pan de Azucar - Polpaico 500 kV

Cluster 1:
05-Col;

U2; speed: 0.00/ 122.8 deg ru—w

‘ Cluster 1

07-154; Cipreses U2; speed: 0.01/ 120.1 deg

Observability of mode: -0.245 +7.700%
Magnitude: 7.704 1/s, Angle: 91826 deg
Period: 0.816 s, Frequency: 1.226 Hz
Damping: 0.245 1/s, Ratio of Amplitudes: 1.222

Observability of mode: -0.283 +8.004%j
Magnitude: 8,009 1/s. Angle: 92,026 deg
Period: 0.785's, Frequency: 1.274 Hz
Damping: 0.283 1/s, Ratio of Amplitudes: 1.249

Cluster 2:
07-154; Gipreses Ut; speed: 0.00/ -41.1 deg

luster 3:
07-154; Cipreses U3; speed: 0.01/ -57.6 deg

0.0

Clusf

et OJOS de Agua; speed: 0.00/ 119.2 deg
07-154; Cipreses U1; speed: 0.01/ 119.9 deg

Observability of mode: -0.383 +8.232"]
Magnitude: 8:241 1ls, Angle: 02,666 deg
Period: 0.763 s, Froquency:

Damping: 0.383 /s, Ratio ovAmpmudes 1340

Cluster 2:
07-154; Cipreses U3; speed: 0.00 / -76.7 deg
07-154; Cipreses U2; speed: 0.00 / -78.3 deg
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COORDINADOR

16.6.4 Red N-1 Caso 3.- Entre Rios - Ancoa 500 kV

Clusf
07- 154 Clpreses U2; speed: 0.01/ 120.1 deg

Cluster 1
05-Col;

U2; speed: 0.00/ 122.9 deg

Clust
07- 154 Clpreses U1; speed: 0.00/ -41.2 deg

Cluster 3:
07-154; Cipreses U3; speed: 0.01/ -57.6 deg

Observability of mode: -0.243 +7.754*]

Observability of mode: -0.284 +8.015%
Magnitude: 7758 1/s, Angle: 91,793 deg Magnitude: 8,020 1/s. Angle: 92,028 deg
Period: 0.810's, Frequency: 1.234 Hz Period: 0.784 s, Frequency: 1.276 Hz
Damping: 0.243 1/s, Ratio of Amplitudes: 1.217

Damping: 0.284 1/s, Ratio of Amplitudes: 1.249

Cluster 1:
07-154; Ojos de Agua; speed: 0.00/ 119.1 deg
07-154; Cipreses U1; speed: 0.01/ 119.9 deg

0.0

Cluster 2:
07-154; Cipreses U3; speed: 0.00/ -77.0 deg
07-154; Cipreses U2; speed: 0.00 / -78.5 deg

Observability of mode: -0.384 +8.244"]
Magnitude: 8:253 1ls, Angle: 02,669 deg
Period: 0.762's, Frequency:

Damping: 0.384 1/s, Ratio o Ampmudes 1340
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‘1 COORDINADOR

ECTRICO

LI

17 ANEXO 3: MODOS INESTABLES PSS F/S

17.1 Escenario E1 DA dia Dic2020

Cluster 1
01-I1l; Guacolda U1; speed: 0.00/ 124.5 deg

7E}04

Cluster 2:
01-Iil; Guacolda U2; speed: 0.00/ -54.0 deg

01-11I; Guacolda U2; speed: -0.889 / +175.0 deg

01-11I; Guacolda U1; speed: -0.990 / +178.5 deg

-1.00 -0.50 0.00 050 1.00
Observability of mode: +0.051 +8.400%j Participation of mode: +0.051 +8.400°
Magnitude: 8.400 1/s, Angle: 89.651 deg Magnitude: 8.400 1/s, Angle: 89.651 deg
s, Frequency: 1.337 Hz riod: 0.748's, Frequency: 1.337 Hz
Damping: -0.051 1/s, Ratio of Amplitudes: 0.962 Damping: -0.051 1/s, Ratio of Amplitudes: 0.962
Cluster 1 Cluster 4:
01-lIl; Guacolda U2; speed: 0.00/ 97.0 deg 07-11l; Guacolda U4; speed: 0.00/ 83.1 deg
01-1Il; Guacolda US; speed: 0.00/ 82.4 deg
Cluster 2 01-lIl; Guacolda U3; speed: 0.00/ 80.1 deg
01-ll; Guacolda U1; speed: 0.00 / 105.5 deg
01-1Il; Guacolda US; speed: -0,250 / -165.1 deg
01-l; Guacolda U4; speed: -0.363 / -178.0 deg
01-1II; Guacolda U3; speed: -0.338 / -179.2 deg
3Ef04
01-1Il; Guacolda U2; speed: -0.986 / +176.1 deg
Cluster 5:
Central Cochrane; CCH1; speed: 0.00/ -67.9 deg
Central Cochrane; CCH2; speed: 000/ -69.5 deg
Cluster 6:
Central Andina; CTA; speed: 0.00 / -73.9 deg
Central Homitos; CTH; speed: 0.00 / -74.5 deg
01-III; Guacolda U1; speed: -0.979 / +180.0 deg
Cluster 7:
Central Norgener; NTO2; speed: 0.00 / -82.7 deg
Cluster 3
Central Norgener; NTO1; speed: 0.00 / -93.8 deg 099 049 0.00 049 0.99
Observability of mode: +0.196 +7.187*} Participation of mode: +0.196 +7.187
Magnitude: 7.189 1/s, Angle: 88.441 deg Magnitude: 7.189 1/s, Angle: 88.441 deg
Period: 0.874 s, Frequency: 1.144 Hz Period: 0.874 s, Frequency: 1.144 Hz
Damping: -0.196 1/s, Ratio of Amplitudes: 0.843 mping: -0.196 1/s, Ratio of Amplitudes: 0.843
Coordinador Eléctrico Nacional Modos Inestables(PSSoff) | Date: 21/01/2020
Annex: /34
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‘COORDINADOR

i LN

17.2 Escenario E2 DA dia Abr2020

Cluster 1:
01-11I; Guacolda U1; speed: 0.00/ 124.5 deg

TEF04

Cluster 2:
01-11I; Guacolda U4; speed:

0.00/

-10.1 deg

01-11I; Guacolda U2; speed: -0.945 / +174.8 deg

01-11I; Guacolda U1; speed: -0.990 / +178.4 deg

-0.99 -0.49 0.00 0.49 0.99
Observability of mode: +0.055 +8.442" Cluster 3: . Participation of mode: +0.055 +8.442"
Magnitude: 8.442 1/s, Angle: 89.624 deg 01-11I; Guacolda U3; speed: 0.00/ -14.9 deg Magnitude: 8.442 1/s, Angle: 89.624 deg
Period: 0.744 s, Frequency: 1.344 Hz Cluster 4 Period: 0.744 s, Frequency: 1.344 Hz
Damping: -0.055 1/s, Ratio of Amplitudes: 0.960 S tiacolda U2; speed: 0.0/ -53.6 deg Damping: -0.055 1/s, Ratio of Amplitudes: 0.960
Cluster 1: Cluster 4:
01-lil; Guacolda U2; speed: 0.00/ 101.1 deg 2 01-1il; Guacolda U4; speed: 0.00/ 87.8 deg
01-1II; Guacolda U3; speed: 0.00/ 84.9 deg
Cluster 2:
01-1l; Guacolda U1; speed: 0.00/ 108.0 deg Central Cochrane; CCH2; speed: -0.139 / +177.9 deg
Central Cochrane; CCH1; spegd: -0.134 / +166.5 deg
01-1Il; Guacolda U4; speed: -0.315 / 177.8 deg
-4
01-1II; Guacolda U3; speed: -0.293 / -178.9 deg
01-1Il; Guacolda U2; speed: -0.986 / +175.5 deg
01-1Il; Guacolda U1; speed: -0.986 / +179.3 deg
Cluster 3: I I S
Central Cochrane; CCH1; speed: 0.00 / -91.9 deg -0.99 -0.49 0.00 0.49 0.99
Observability of mode: +0.237 +7.368"] Participation of mode: +0.237 +7.368"]
Magnitude: 7.372 1/s, Angle: 88.161 deg Magnitude: 7.372 1/s, Angle: 88.161 deg
Period: 0.853's, Frequency: 1.173 Hz = Period: 0.853 s, Frequency: 1.173 Hz
Damping: -0.237 1/s, Ratio of Amplitudes: 0817 | Sl % oo ooes: 0,00/ 80,0 deg Damping: -0.237 1/s, Ratio of Amplitudes: 0.817
Coordinador Eléctrico Nacional Modos Inestables (PSSoff) | Date: 21/01/2020
Annex: /40
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Cluster 1:
03-V; Campiche; speed: 0.00/ 93.3 deg

Cluster 2:
08-Cha; Santa Fe Energia; speed: 0.00/ 102.
07-154; Nueva Aldea U2; speed: 0. 00 103.8 deg
Central Tocopilla; U16; speed 0.00/ 104.0 deg
06-500C; San Isidro U1 TG; speed: 0400/ 104.2 deg
Central Angamos; ANGT; speed: 0.00/ 104.7 deg
Central Angamos; ANG2; speed: 0.00/ 104.7 deg
08-Cha; Antuco U1; speed: 0.00/ 104.8 deg
08-Cha; Ralco U1; speed: 0.00/ 104.9 deg
07-154; Curillinque; speed: 0.00/ 104.9 deg
10-X; Canutillar U2; speed: 0.00/ 105.0 deg
10-X; Canutillar U1; speed: 0.00/ 105.0 deg
10-X; Angostura U1; speed: 0.00/ 105.0 deg
10 X; Angostura U2; speed: 0.00/ 105.0 deg
OLBUN u1; Colblin U1; speed: 0.00/ 105 0 deg

08 Cha; Santa Maria; speed: 0.00/ 105.0 deg
04-RM; Alfalfal U2; speed: 0.00/ 105.1 deg
Central Cochrane; CCH1; speed: 0.00/ 105.2 deg
04 RM; Nueva Renca TV; speed: 0.00/ 105.2 deg

Cha Pangue U1; speed 0.00/ 105.2 deg
04 RM; Alfalfal U1; speed 0.00/ 105.3 deg
Central Andina; CTA speed: 0.00/ 105.4 deg
Central Hornltos CTH speed: 0.00/ 105.4 deg
06-500C; San Isidro U2 TV; speed: 0.00/ 105.5 deg
01-1ll; Guacolda U3; speed: 000/ 105.5 deg

06-500C; Nehuenco U2 TV; speed: 0. .00/ 105.7 deg
Central Cochrane; CCH2; speed: 0.00/ 105.7 deg
06-500C; Nehuenco U1 TV; speed: 0.00/ 105.8 deg
08-Cha; El Toro U2; speed: 0.00/ 105.9 deg
08-Cha; El Toro U1; speed: 0.00/ 105.9 deg
06-500C; Nehuenco U2 TG; speed: 0. 00/ 105 9 deg
01-1l; Guacolda U4; speed: 0.00/ 106.:
Central Norgener; NTO1; speed: 0.00 / 106 2 deg
01-lIl; Guacolda U1; speed: 0.00/ 106.3 deg
06-500C; San Isidro U1 TV; speed: 0.00/ 106.5 deg
06 500C Nehuenco U1 TG; speed 0.00/ 106.6 deg
M; speed: 0.00/ 106.7 deg
01 III Guacolda U2; speed: 0.00/ 106.8 deg

03-V; Nueva Ventanas; speed: 0.00/ 107.3 deg
—Too A=

Observability of mode: +0.001 +1.221*j
Magnitude: 1.221 1/s, Angle: 89.959 deg
Period: 5.147 s, Frequency 0.194 Hz

Damping: -0.001 1/s, Ratio of Amplitudes: 0.995

7E/»05 1E{04

00-NG; Cerro Dominador
TEN;
Central Tocopilla;|

Central Norgener;

Central Norgener; NT|

Central Cochrane; CCH2; speed:

Central Cochrane; CCH1; speed:

Central Hornitos;

Central Andina;

Central Angamos; ANG2; speed:

Central Angamos; ANG1; speed:

10-X; Angostur

10-X;

; CTH; speed:

09-VIII; Bocaming
08-Cha; Santa
08-Cha; Santa Fe En
08-Cha; Ralcf
08-Cha; Pangu
08-Cha; Antuci
06-500C; San Isidro U:
06-500C; San Isidro U!
06-500C; San Isidro U
06-500C; San Isidro U
06-500C; Pehuench
06-500C; Nehuenco U:
06-500C; Nehuenco U:
06-500C; Nehuenco U
06-500C; Nehuenco U
COLBUN_U1; Colbyl

04-RM; Nueva Renc;

TV; speed:

TV; speed:

TV; speed:

04-RM; Nueva Renca TG; speed:

03-V; Nueva Vent;

IEM; speed:
U16; speed:

TO2; speed:

CTA; speed:

a U2; speed:
U1; speed:
a U2; speed:
aria; speed:
rgia; speed:
o U1; speed:
e U1; speed:

o U1; speed:

TG; speed:

TG; speed:

e U1; speed:

TG; speed:
11 TV; speed:
TG; speed:
U1; speed:

a TV; speed:

anas; speed:

CSP; speed; +0.118 / -3.5 deg

+0.471/-4.3 deg
+0.741/-3.0 deg

+0.157 / -4.7 deg

01; speed: +0.124 / -27.5 deg

+0.280/-5.1 deg
+0.286 /-5.1 deg
+0.258 / -3.4 deg
+0.258 / -3.4 deg
+0.374 /-4.7 deg
+0.374 /-4.7 deg
+0.131/-2.1 deg
+0.131/-2.1 deg
+0.383/-0.7 deg
+0.414/-0.5 deg
+0.125/-0.9 deg
+0.252/-3.0 deg
+0.198 /-2.7 deg
+0.163/-2.6 deg
+0.286 / +0.1 deg
+0.479 /-0.8 deg
+0.160 / +0.6 deg
+0.243 / -1.6 deg
+0.275/-5.8 deg
+0.224 / +0.2 deg
+0.307 /-0.0 deg
+0.284/-0.1 deg
+0.458 / -0.4 deg
+0.179/-1.3 deg
+0.205/-1.1 deg
+0.317 / +0.6 deg

+0.521/-0.9 deg

03-V; Campiche; speed: +1.000 / +0.0 deg
01-1ll; Guacolda U4; speed: +0.179 / -2.3 deg
01-11l; Guacolda U3; speed: +0.180 / -2.7 deg

01-111; U2; speed: +0.096 / -27.5 deg

01-11l; Guacolda U1; speed: +0.096 / -27.7 deg

-1.00 -0.50 0.00

Participation of mode: +0.001 +1.221%
Magnitude: 1.221 1/s, Angle: 89.959 deg
Period: 5.147 s, Frequency: 0.194 Hz

Damping: -0.001 1/s, Ratio of Amplitudes: 0.995

Coordinador Eléctrico Nacional

Modos Inestables (PSSoff)(1)

Date: 21/01/2020
Annex: /41

63



17.3 Escenario E3 DA noche Mar2020

Cluster 1:
03-V; Campiche; speed: 0.00/ 92.6 deg

Cluster 2:
08-Cha; Santa Fe Energia; speed: 0.00/ 103.1 deg
07-154; Nueva Aldea U2; speed: 0.00 / 10
Central Chapiquifia; CHAP1; speed: 0.0/ 1
Central Cavancha; CAVA; speed: 0.00/ 105.
Central Angamos; ANG1; speed: 0.00/ 105.1 deg

Central Angamos; ANG2; speed: 0.00/ 105.1 deg

Central Geotérmica Cerro Pabe\lén Gerro: 0.0/ 105 3deg
Central Cochrane; CCH1; 1 105.6 d

Central Andina; CTA;
Central Tocopilla; U1
Central Hornito: ; :
Cenlral Tocopile: UTG; speed: 0.00/ 105.9 deg
Central Cochran : speed: 0.00 / 106.0 deg
Central Tocopilla; (i speed 0.00/ 106.1 deg

00-NG; Corre Dominador GSP; speed: 0,00/ 106.4 deg
Central Norgener; NTO2: speed:0.00/ 106.5 deg
Central Norgener; NTOT: spee: o 00/ 1065 deg

TEN: IEM; speed: 0,007 Fo6:

Central Geolermlca Cerro Pabellon; Cerro: 0.0/ 106.6 deg
TEN; CTM eed: 0.00/ 107.5 deg

TEN: CTMA TG, Speed: 0.00/ 108.8 deg

Observability of mode: +0.044 +1.194%
Magnitude: 1.195 s, Angle: 67,895 deg
Period: 5.261 s, Frequency: 0.190 Hz

Damping: -0.044 1/s, Ratio of Amplitudes: 0.794

00-NG; Cerro Dominador GSP; speed: +0.108 / -24.1 deg
TEN; JEM; speed: +0.519/ +1.1 deg

TEN; CTM3TV; speed: +0.187 / -54.1 deg

TEN; CTM3.TG; speed: +0.203 /-53.5 deg

Central Tocopilla; U16; speed: +0.816 / +0.1 deg
Central Tocopilla; U15; speed: +0.215 /-12.8 deg
Central Tocopilla; U14; speed: +0.244 / -13.9 deg
Central Norgener; NTO2; speed: +0.147 / -22.1 deg
Central Norgener; NTO1; speed: +0.147 /-22.1 deg
Central Cochrane; CCH2; speed: +0.324 / +0.0 deg
Central Cochrane; CCH1; speed: +0.329 / +0.0 deg
Central Hornitos; CTH; speed: +0.297 / +1.3 deg
Central Andina; CTA; speed: +0.298 / +1.4 deg
Central Angamos; ANG2; speed: +0.427 /0.1 deg
Central Angamos; ANG1; speed; +0.427 /0.1 deg
10-X; Angosturg U2; speed: +0.148 / +1.2 deg

10-X; Angostura U1; speed: +0.148 / +1.2 deg
09-VIll; Bocaming U1; speed: +0.186 / +3.6 deg
08-Cha; Santa Maria; speed: +0.463 / +2.2 deg
08-Cha; Santa Fe Energia; speed: +0.138 / +1.9 deg
08-Chaj Ralco U2; speed: +0.287 / +0.5 deg

08-Cha; Ralco U1; speed: +0.287 / +0.5 deg

08-Cha; Pangug U2; speed: +0.225 / +1.0 deg
08-Cha; Antuco U2; speed: +0.183 / +0.8 deg
06-500C; Pehuenche U2; speed: +0.312/ -3.0 deg
06-500C; Pehuenche U1; speed: +0.326 / -3.5 deg
06-500C; Nehuenco U2 TV; speed: +0.248 / +3.6 deg
06-500C; Nehuenco UZ TG; speed: +0.339 / +3.3 deg
06-500C; Nehuenco U1 TV; speed: +0.314 / +3.3 deg
06-500C; Nehuenco U1 TG; speed: +0.509 / +3.2 deg
05-Col; Colbun U2; speed: +0.204 / +1.0 deg
COLBUN_UT; Colbtn U1; speed: +0.205/ +1.0 deg
04-RM; Nueva Renca TV; speed: +0.239 / +2.0 deg
04.RM; Nueva Rencg TG; speed: +0.362 / +3.2 deg
03-V; Ventanas U2; speed: +0.185 / +5.2 deg

03-V; Ventanas U1; speed: +0.111/ +4.4 deg

03-V; Nueva Ventdnas; speed: +0.577 / +2.6 deg
03-V; Campiche; speed: +1.000 / +0.0 deg

01-1lI; Guacolda Ud; speed: +0.202 / +1.6 deg

01-11I; Guacolda U3; speed: +0.204 / +1.3 deg

01-11l; Guacoldal U2; speed: +0.112 / -23.0 deg

01-1I; Guacolda U1; speed: +0.112/ -23.2 deg

-1.00

Participation of mode: +0.044 +1.194
Magnitude: 1.195 1/s, Angle: 87.895 deg
Period: 5.261 s, Frequency: 0.190 Hz

Damping: -0.044 1/s, Ratio of Amplitudes: 0.794

-0.50

0.00

Coordinador Eléctrico Nacional

Modo 1237

Date: 27-01-2020
Annex: /36
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Cluster 1:
01-1ll; Guacolda U1; speed: 0.00/ 124.7 deg

Observability of mode: +0.038 +8.422*j Cluster 2:

Magnitude: 8.422 1/s, Angle: 89.743 deg 01-11l; Guacolda U4; speed: 0.00/ -6.1deg
Period: 0.746 s, Frequency: 1.340 Hz

Damping: -0.038 1/s, Ratio of Amplitudes: 0.972 Cluster 3:

01-11l; Guacolda U3; speed: 0.00/ -11.4 deg

Cluster 4:
01-1ll; Guacolda U2; speed: 0.00/ -53.7 deg

01-11l; Guacolda U2; speed: -0,

01-11l; Guacolda U1; speed: -0,

.935 / +175.6 deg

.990 / +178.7 deg

-0.99 -0.49 0.00

Participation of mode: +0.038 +8.422%
Magnitude: 8.422 1/s, Angle: 89.743 deg
Period: 0.746 s, Frequency: 1.340 Hz

Damping: -0.038 1/s, Ratio of Amplitudes: 0.972

Coordinador Eléctrico Nacional

Modo 842

Date: 27-01-2020

Annex:

137
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Cluster 1:
01-1l; Guacolda U2; speed: 0.00/ 98.6 deg

Cluster 2:
01-Il; Guacolda U1; speed: 0.00/ 105.9 deg

04

Observability of mode: +0.243 +7.203*j
Magnitude: 7.207 1/s, Angle: 88.071 deg
Period: 0.872 s, Frequency: 1.146 Hz
Damping: -0.243 1/s, Ratio of Amplitudes: 0.809

25%04

3EF04

Cluster 3:
01-lIl; Guacolda U4; speed: 0.00/ 86.7 deg
01-1l; Guacolda U3; speed: 0.00/ 83.9 deg

01-11l; Guacolda U4; speed: -0,

01-11l; Guacolda U3; speed: -0,

01-1ll; Guacolda U2; speed: -0

01-1ll; Guacolda U1; speed: -0

.367 / +178.9 deg

.343 / +178.0 deg

.975 / +172.5 deg

.982 / +175.4 deg

-0.98 -0.49 0.00

Participation of mode: +0.243 +7.203"%
Magnitude: 7.207 1/s, Angle: 88.071 deg
Period: 0.872 s, Frequency: 1.146 Hz

Damping: -0.243 1/s, Ratio of Amplitudes: 0.809

Coordinador Eléctrico Nacional

Modo 918

Date: 27-01-2020

Annex:

135
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17.4 Escenario E4 DA noche Jun2020

2E(04

Cluster 1:
03-V; Campiche; speed: 0.00/ 93.8 deg

Cluster 2:
G-ha: Santa Fe Energia; speed: 0

00/ 102.8 deg
07-154; Nueva Aldea U2; speed: 0.00/ 103.3 deg
Central Chapiquifia; CHAP2; speed: 0.00/ 104.4 deg
Central Chapiquifia; CHAP1; speed: 0.0/ 104.4 deg
Central Cavancha; CAVA; speed: 0.00/ 104.6 deg
Central Angamos; ANG1; speed: 0.00 / 104.7 deg
Central Angamos; ANG2; speed: 0.00 / 104.7 deg
Central Geotérmica Cerro Pabeuan Cerro: 000, / 104 8 deg
Central Mejillones; CTM2; s 0/ 104.9
Gentral Mejilones. GTM 1 Spee 8007 1049 deg
entral Cochrane; CCH1; spee 0.00/ 105.1 deg
Central Hornitos; CTH 5.1 deg
Central Andina; CTA; 05.1 deg
Central Tocopilla; U1 105.4 deg
Central Tocopilla; U14; speed 000/ 105.4 deg

5.
5.4
Central _I(}ochrailneU?%HZ spoed; 000/ 10
Y entral Tocopilla; spee e
a“s"’:’a‘;’w ‘1”58'“‘1’;’9 ;U ‘}398;1014%7 ; Central Norgener; NTO2; speed: 0.00 / 105.
Vagnitude 15, Angle: 88,048 deg Central Norgener; NTOT; speed: 0.00 / 105.

Damping: .0.039 1/s. Ratia of Amplitudes: 0.807 TEN; IEM; speed: 0.00/ 106.1 deg
amping: s, Ratio of Amplitudes: Central Geotérmica Cerro Pabellon; Iero: 0.00/ 1065 deg

TEN; CTM3-TV; speed: 0.00/ 107.1 deg

TEN: CTM3-TG; speed: 0.00/ 108.4 deg

Central Tocopilla;

Central Hornitos;

Central Andina;

Central Angamos; Al

Central Angamos; Al

09-VIIl; Bocamin:

08-Cha; Santa

08-Cha; Ralc

06-500C; Nehuenco U

03-V; Nueva Vent:

TEN; IEM; speed: +0.516 / +2.4 deg

TEN; CTM3:TV; speed: +0.173 / -55.7 deg

TEN; CTM34TG; speed: +0.189 / -55.1 deg

Central Cochrane; CCH2; speed: +0.324 / +1.6 deg

Central Cochrane; CCH1; speed: +0.329 / +1.6 deg

06-500C; Quintero TG1A; speed: +0.296 / -10.2 deg

06-500C; Pehuenche U2; speed: +0.319 /-3.1 deg

06-500C; Pehuenche U1; speed: +0.316 / -1.7 deg

06-500C; Nehuenco U2 TG; speed: +0.341 / +4.9 deg

06-500C; Nehuenco U1 TG; speed: +0.512 / +4.4 deg

04-RM; Nueva Rencg TG; speed: +0.363 / +4.6 deg

Campiche; speed: +1.000 / +0.0 deg

U16; speed: +0.813/ +1.5 deg

TH; speed: +0.294 / +2.4 deg

CTA; speed: +0.293 / +2.4 deg

G2; speed: +0.423 / +1.2 deg

G1; speed: +0.423 / +1.3 deg

U2; speed: +0.429 / +3.5 deg

aria; speed: +0.465 / +4.1 deg

U2; speed: +0.288 / +2.2 deg

TV; speed: +0.316 / +4.6 deg

nas; speed: +0.575 / +3.7 deg

-1.00 0.

50 0.00 0.50 1.00

Participation of mode: +0.039 +1.157
Magnitude: 1.158 1/s, Angle: 88.048 deg
Period: 5.429 s, Frequency: 0.184 Hz

Damping: -0.039 1/s, Ratio of Amplitudes: 0.807

Coordinador Eléctrico Nacional

Modo 1209 | Date: 27-01-2020
Annex: /34




Cluster 1:
01-lIl; Guacolda U1; speed: 0.00/ 124.8 deg

01-11l; Guacolda U2; speed: -0.897 / +175.6 deg

01-11l; Guacolda U1; speed: -0.990 / +178.6 deg

Cluster 2:
01-Il; Guacolda U4; speed: 0.00/ -6.3 deg

Cluster 3:
01-1l; Guacolda U3; speed:

) . 0.00/ -11.8 deg
Observability of mode: +0.040 +8.424%) 01-1Il; Guacolda U5; speed: 0.00/ -12.7 deg
Magnitude: 8.425 1/s, Angle: 89.725 deg
Period: 0.746 s, Frequency: 1.341 Hz Cluster 4:
Damping: -0.040 1/s, Ratio of Amplitudes: 0.970 01-l1l; Guacolda U2; speed: 0.00/ -53.7 deg
-0.99 -0.49 0.00 0.49 0.99
Participation of mode: +0.040 +8.424*
Magnitude: 8.425 1/s, Angle: 89.725 deg
Period: 0.746 s, Frequency: 1.341 Hz
Damping: -0.040 1/s, Ratio of Amplitudes: 0.970
Coordinador Eléctrico Nacional Modo 809 | Date: 27-01-2020

Annex: /36




Cluster 1:
01-lIl; Guacolda U2; speed: 0.00/ 98.4 deg

Cluster 2:
01-1l; Guacolda U1; speed: 0.00/ 106.0 deg

Observability of mode: +0.202 +7.221*j
Magnitude: 7.223 1/s, Angle: 88.397 deg
Period: 0.870 s, Frequency: 1.149 Hz
Damping: -0.202 1/s, Ratio of Amplitudes: 0.839

25%04 3El04

Cluster 3:

01-lIl; Guacolda U4; speed: 0.00/ 85.6 deg
01-lIl; Guacolda U5; speed: 0.00/ 84.2 deg
01-1l; Guacolda U3; speed: 0.00/ 82.7 deg

01-1ll; Guacolda U5; speed: -0

01-1ll; Guacolda U4; speed: -0

01-11l; Guacolda U3; speed: -0,

01-11l; Guacolda U2; speed: -0,

01-11l; Guacolda U1; speed: -0,

255/ -168.9 deg

.366 / +178.9 deg

.340 / +177.9 deg

.980 / +172.9 deg

.983 / +176.0 deg

-0.98 -0.49 0.00

Participation of mode: +0.202 +7.221%
Magnitude: 7.223 1/s, Angle: 88.397 deg
Period: 0.870 s, Frequency: 1.149 Hz

Damping: -0.202 1/s, Ratio of Amplitudes: 0.839

Coordinador Eléctrico Nacional

Modo 882

Date: 27-01-2020

Annex:

135
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17.5 Escenario E5 DB dia Ene2021

Cluster 1
04-RM; Nueva Renca TG; speed: 0.00/ 156.7 deg

de
04-RHM; Nueva Renca TV: speed: 0. 00/ 1579,2 deg
09-VIll; PetroPower; speed: 0.00/ 1

Centrai Angamos: ANGZ speed 0.0
Central Angam speed: 0,01
Caniral Gocnrans. ccm speed: 0.00/ 1
06-500C; Nehuenco U1 TV: speed: 0.00 /
08.Cha: Raleo U2, speed: 0,00/ 1563 deg
08-Cha Antuco U2; speed: 0.00 / 158.3 deg
08-Cha; Antuco U1; speed: 0.00/ 158.3 deg
10-X; Angostura U2; speed: 0.00/ 158.3 deg
10-X; Angostura U1; speed: 0.00/ 158.3 deg

Central Cochran ; ;o
a; speed: 0.00 / 158 5 deg | —5E-04

08-Cha; Santa Mat
08-Cha; Pangue U1; speed: 0.00/ 158

06-500C; Nehuenco U2 TV: speed: 0. 00/ 153 7 deg
07-154; Curillinque; speed: 0.0/ 158.7

06-500C; Nehuenco U2 TG; speed: 0. 60§ - 7 deg
Central Norgener; NTO1; spee
Central Norgener: NTOZ: 5

00C; Nehuenco U1 TG speed 0 00/ 158.8 deg
I; Guacolda U1; speed: 0.00/ 158.9 deg
Guacolda U2; speed: 0.00/ 158.9 deg
08- Cha El Toro U4; speed: 0.00/ 159.1 deg
08-Cha; El Toro U3; speed: 0.00/ 159.3 deg
08-Cha El Toro U2} speed: 0.00/ 159.3 deg
08-Cha; El Toro U1; speed: 0.00/ 159.3 deg
TEN; IEM; speed: '0.00/ 159.8 deg

Observability of mode: +0.028 +1.363"]
Magnitude: 1.364 1/, Angle: 88,830 deg
Period: 4.

s, Frequency: 0.217
Damping: .0.038 1is. Ralid of Ampltudes: 0.880

TEN; |EM; speed: +1.000 / +0.0 deg

Central Norgener; NTO2; speed: +0.307 / -20.8 deg

Central Norgener; NTO1; speed: +0.307 / -20.8 deg

Central Cochrane; CCH2; speed: +0.639 / +0.0 deg

Central Cochrane; CCH1; speed: +0.630 / +0.2 deg

Central Angamos; ANG2; speed: +0.839 /-1.1 deg

Central Angamos; ANG1; speed: +0.840 / -1.2 deg

10-X; Angostura U2; speed: +0.290 / -0.7 deg

10:X; Angostura U1; speed: +0.290 / -0.7 deg

08-Cha; Santa Maria; speed: +0.898 / +0.4 deg

08-Cha; Ralco U2; speed: +0.562 / -1.5 deg

08-Cha; Pangue U1; speed: +0.441/-1.0 deg

08-Cha; Antucp U2; speed: +0.361/-1.3 deg

08-Cha; Antuco U1; speed: +0.361/-1.3 deg

06-500C; Nehuenco U2 TV; speed: +0.477 / +0.9 deg

06-500C; Nehuenco U2 TG; speed: +0.645 / +1.1 deg

06-500C; Nehuenco U1 TV; speed: +0.609 / +1.3 deg

06-500C; Nehuenco U1 TG; speed: +0.987 / +1.0 deg

04-RM; Nueva Renca TV; speed: +0.487 / +0.4 deg

04-RM; Nueva Renca TG; speed: +0.715 / +3.2 deg

01-11l; Guacolda U5; speed: +0.411/-0.6 deg

01-1ll; Guacolda U4; speed: +0.416/-0.5 deg

01-11I; Guacolda U3; speed: +0.416 / -0.7 deg

-1.00 -0.50

Participation of mode: +0.028 +1.363"
Magnitude: 1.364 1/s, Angle: 88.839 deg
Period: 4.608's, Frequency: 0.217 Hz

Damping: -0.028 1/s, Ratio of Amplitudes: 0.880

Coordinador Eléctrico Nacional

Modos Inestables (PSSoff)

Date: 21/01/2020
Annex: /38
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17.6 Escenario E6 DB Sep2020

3E-04|
e

Cluster 1:
Central Angamos; ANG1; speed: 0.00/ 157.9 de
mos; N 2; speed 000/ 158.0 de
0/ 158

o 2; spe .
07-154: Confluencia U1: speed 0.00/ 158.1 deg
07 154; La Higuera U2 speed 0.00/ 158.2 deg

08-Char Raico U2 speed: 0.0/ 158.6

08-Cha: Ralco U1; speed: 0.00/ 158.6 deg

08-Cha: Paimucho; speed: 0.00 / 158.7 deg

07-154; E Paso U1; speed: 0.00/ 158.7 deg

07-154; E| Paso U2; speed: 0.00/ 158.7 deg

07-154; El Paso U3; speed: 0.00/ 158.7 deg
Embalse Ancoa(1); Embalse Ancoa UT; spee: 0.00/ 1
Embalse Ancoal 1; Embelss Ancos Uz spee: 0.0/ 1
07-154; Isla U2; speed: 0.0/ 159.

07-154; Cipreses U3; speed: 0.00 / O deg
07-154; Isla U1; speed: 0.0/ 159.1 deg

Coniral Norgener, NTO1: speed: 000 / 159.4 deg
Central Norgener; NTO2; speed: 0.00 / 159.4 deg
07-154; Cipreses U2; speed: 0.0/ 159.5 deg
07-154; Cipreses U1; speed: 0.00/ 159.6 deg

Observability of mode: +0.021 +1.301%
Magnitude: 1.301 s, Angle: 89.064 deg
Period: 4.828 s, Frequency: 0.207 Hz

Damping: -0.021 1/s, Ratio of Amplitudes: 0.902

TEN;

Central Cochrane; C

10-X; Angostur,

08-Cha; Santa

08-Cha; Santa Fe En

08-Cha; Ralc

08-Cha; Ralc

08-Cha; Pangui

08-Cha; Antucf

08-Cha; Antucf

06-500C; Pehuench

06-500C; Pehuench

06-500C; Nehuenco U

06-500C; Nehuenco U:

06-500C; Nehuenco U

06-500C; Nehuenco U

04-RM; Nueva Renc

04-RM; Nueva Renc:

03-V; Central Aconcg

Central Norgener; NTO2; speed: +0.292/ -21.7 deg

Central Norgener; NTO1; speed: +0.292/ -21.7 deg

Central Angamos; Al

EM; speed: +1.000 / +0.0 deg

H1; speed: +0.626 / +1.0 deg

Central Angamos; ANG2; speed: +0.832 /0.7 deg

G1; speed: +0.830 / -0.6 deg

a U1; speed: +0.271/-2.9 deg

arfa; speed: +0.837 /1.7 deg

rgia; speed: +0.254 / -2.6 deg

U2; speed: +0.501/ -4.7 deg

U1; speed: +0.501/ 4.7 deg

6 U1; speed: +0.400 / -3.4 deg

U2; speed: +0.332 /3.5 deg

U1; speed: +0.332 /3.5 deg

e U2; speed: +0.557 / -5.3 deg

e U1; speed: +0.601/-6.8 deg

2 TV; speed: +0.453 /0.9 deg

TG; speed: +0.615/-0.8 deg

1 TV; speed: +0.575/ -0.7 deg

TG; speed: +0.930 / -1.0 deg

a TV; speed: +0.451 /-2.1 deg

TG speed: +0.677 /0.8 deg

agua; speed: +0.242 / -2.8 deg

a US; speed: +0.353 / 1.9 deg

A U4; speed: +0.378 / 1.5 deg

a U3; speed: +0.379 /-1.7 deg

U2; speed: +0.209 / -25.8 deg

01-11l; Guacold;

01-11l; Guacold;

01-111; Guacold;

01-1Il; Guacolda

-1.00 ‘ ‘ ‘ ‘ -0.

50 0.00 0.50

Participation of mode: +0.021 +1.301j
Magnitude: 1.301 1/s, Angle: 89.064 deg
Period: 4.828's, Frequency: 0.207 Hz

Damping: -0.021 1/s, Ratio of Amplitudes: 0.902

Coordinador Eléctrico Nacional

Date: 27-01-2020
Annex: /36
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Cluster 1:
01-11; Guacolda U2; speed: 0.00/ 91.8 deg

Cluster 2:
01-I1l; Guacolda U1; speed: 0.00/ 100.4 deg

Observability of mode: +0.133 +7.276%]
Magnitude: 7.277 1/s, Angle: 88.951 deg
Period: 0.864 s, Frequency: 1.158 Hz
Damping: -0.133 1/s, Ratio of Amplitudes: 0.891

01-11l; Guacolda U2; speed: -0.888 / +175.4 deg

01-11l; Guacolda U1; speed: -0.990 / +178.6 deg

-0.99 -0.49 0.00 0.49

Participation of mode: +0.039 +8.351%
Magnitude: 8.351 1/s, Angle: 89.734 deg
Period: 0.752 s, Frequency: 1.329 Hz
Damping: -0.039 1/s, Ratio of Amplitudes: 0.971

Coordinador Eléctrico Nacional

Modo 717

Date: 27-01-2020

Annex:
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DINADOR

N i

Central Norgener; NTO2; speed: -0.160 / -160.6 deg
Cluster 1:
01-11l; Guacolda U2; speed: 0.00/ 91.8 deg
Cluster 2:
01-111; U1; speed: 0.00/ 100.4 deg
Central Norgener; NTO1; speed: -0.160 / -160.6 deg
Cluster 4:
B 01-11l; Guacolda U4; speed: 0.00/ 75.8 deg
01-lIl; Guacolda U5; speed: 0.00/ 73.9 deg
01-Il; Guacolda U3; speed: 0.00/ 72.6 deg
2|
01-11l; Guacolda US; speed: -0.215 / -163.6 deg
L L L L 01-11l; Guacolda U4; speed: -0.319 / -177.5 deg
-36-04 -2E-04 2EL04 3EL04
01-1ll; Guacolda U3; speed: -0.299 / -179.0 deg
Cluster 3:
Central Norgener; NTO1; speed: 0.00/-105.1 deg
Central Norgener; NTO2; speed: 0.00/-105.1 deg
\Q‘; 01-1ll; Guacolda U2; speed: -0.987 / +177.1 deg
Observability of mode: +0.133 +7.276%]
Magnitude: 7.277 1/s, Angle: 88.951 deg
Period: 0.864 s, Frequency: 1.158 Hz

Damping: -0.133 1/s, Ratio of Amplitudes: 0.891

01-1ll; Guacolda U1; speed: -0.957 / -179.2 deg

-0.99 -0.49 0.00 0.49 0.99

Participation of mode: +0.133 +7.276"
Magnitude: 7.277 1/s, Angle: 88.951 deg
Period: 0.864 s, Frequency: 1.158 Hz
Damping: -0.133 1/s, Ratio of Amplitudes: 0.891

Coordinador Eléctrico Nacional Modo 786 | Date: 27-01-2020
Annex: /34
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