
 

Figure 14- 1 Wide Area Measurement System (WAMS). 

 



 
 

Figure 14- 2 Integration of WAMS within an Advanced Visualization Framework. 

 

 

 

 

 

Figure 14- 3 Building Blocks of a Generic Phasor Measurement Unit (PMU). 
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Figure 14- 4 The Three Levels of Phasor Data Concentrators: (1) Local or Substation PDCs, (2) 

Control Center PDCs, and Regional Substation PDCs. 

 

 

 
 

Figure 14- 5 Data Produced by Different Numbers of PMUs and Sampling Rates 

(Kilobits/second). 



 
Figure 14- 6 Malin 500-kV Bus Voltage, Unstable Oscillation during August 10, 1996 Outage. 

 

 

 

Figure 14- 7 Malin 500-kV Bus Voltage, August 4, 2000 Event. 

 



 

Figure 14- 8 Forced Oscillations on California – Oregon Intertie on November 29, 2005. 

 

 
 

Figure 14- 9 Growing Oscillations at Boundary on September 29, 2004. 
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Figure 14- 10 Real Power Flowing on a Major Transmission Line During the Western North 

American Power System Breakup of 1996. 

 

 

Figure 14- 11 Brake Response of US Western Interconnection.  Brake Inserted at the 300 sec. 

Point.  Combined Ambient and Ringdown data from field measurements.  Detrended Power 



Flowing on a Major Transmission Line. 

 

 

Figure 14- 12 Frequency Estimation of the Major Modes using the RRLS Algorithm. 

 

 

 

Figure 14- 13 Damping Ratio Estimation of the Major Mode around 0.39 Hz. 

 



 
 

Figure 14- 14 SynchroPhasor based Small-Signal Stability Monitoring within e-terravision. 

 

 

 

 

 
 

Figure 14- 15 (a) Simple Two Bus System and (b) Power-Voltage Characteristics. 



 
 

Figure 14- 16 Voltage Instability Mechanisms. 

 

 

Figure 14- 17 Real-Time Voltage Stability Assessment within e-terravision. 



 

 

 

 

 
 

Figure 14- 18 Control Center Voltage Stability Monitoring Displays Error! Reference source 

not found.,Error! Reference source not found.. 

 

 
 

Figure 14- 19 Two-Machine Dynamic Equivalent of a Two-Area Power System. 

 



 
Figure 14- 20 Synchrophasor based Transient Energy Functions for a Western Interconnection 

Disturbance Event Swing. 

 



 
Figure 14- 21 Substation Architecture for a PMU based EHV State Estimator. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 14- 22 Current Swissgrid WAMS Links. 
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Lille-Délivrance

St. Roch

Sequedin
La Pierrette

Petit Menin

La Croix

Gros-Caillou

Valenciennes

Quarez

Thiers

Hornaing

Givors

Aubette

Eemscentrale

Delesto

Trikala

Mosciska

Huta Czestochowa

Courcelles

Chalampe

VogelgrunNabord

Sicilia

Ferrara F.

Colunga

La Spezia

Avenza

Bargi

Parma

Martignone

Rubiera

S. Damaso

Forli

Morata

S.Sebastian Reyes

Puentelarra

Santurce

PT

Palmela

Rio Maior

Alhaurin

Tarifa

Pinar del Rey

Costa Sol

Bahia de Algeciras

Centenario

C.N.Almaraz

Santiponce

Dos Hermanas

Quintos

Bienvenida

Onuba

Guillena

Pego

Merida

Cedillo

Caceres

J. M. Oriol

Torrejon

Los Montes

Los Ramos

Caparacena

Montecillo Bajo

Venta de la Ines

Encantada
Tajo de la

Los Alcores

La Lancha

Arroyo del Valle

Atarfe

Guadalquivir Medio

Puertollano

Andujar

Talavera

Valdecaballeros

Almaraz

Arañuelo

Alarcos

El Emperador

Mora

Picon

La Nava

La Paloma

Madridejos

Villaviciosa

Galapagar

Moraleja

Aceca

Anover

Bemposta

S. Agustin

Sanabria

Vila Chã

Carrapatelo

A. Lindoso

Recarei

Pereiros

Riba de Ave

Hinojosa

Saucelle

Pocinho

Valeira

Valdigem

P. Bibey

Conso
Prada

Portodemouros
Tibo

Sabon

Meirama

de Vento

Belesar

Castrelo

Cartelle

S. Esteban

La Lomba

Sobradelo

Trives

Rodriguez
P.G.La Grela

Meson 

Lastras

Villamayor

Villacampo
Villarino

ES

Zamora

Tordesillas

Zaratan

Ricobayo

Valparaiso

Picote

Santiago

La Mudarra

Vilecha

Renedo

Palencia

Villabilla
Grijota

Herrera

Villimar

Garo Barcina

Ayala

Montearenas

La Pereda

Soto de Ribera

Compostilla

Villablino

La Robla

Siero

Lada

Tabiella Carrio

Aguayo

Puento San Miguel

Velilla

Guardo

Penagos

La Jara

Gueñes

Mequinenza

Sentmenat

Sagunto

Aragon

La Asomada

Rocamora

Romica

Elche

Jijona

Benejama

Alcira

Olmedilla

Trillo

Loeches

La Muela

La Eliana

C.N.Cofrentes

La Plana

Celsa

Pierola

3
1
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Riba-Roja

Asco

Rubi

Rubi

Begues

Abrera

Roca

2

Palau

Canyet

La

S. Celoni

Ichaso

La Serna

Almazan

Tudela

Zumarrag

Gamarra

Mondragon

Ali
Vitoria

Tafalla

Orcoyen

Monte Torrero

Villanueva

Entrerrios

Escatron

Penaflor

Sanguesa

Cordovilla

Sabinanigo

1

Gatica

Ortuella

Hernani Arkale

Lescar

Pobla de

Llavorsi
P. Suert

Monzon

Mediano

Grado

Escalona
Sallente

Sentmenat

Cercs

Pierola

Calders

Centelles

Vic

Palau

La Roca

Baixas

Sechtem

Uchtelfangen
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Weissenthurm

Knapsack

St. Barbara

Wengerohr

Karnap

Eiberg

Diefflen

D.Hütte

Flebour

Heisdorf

LU Bauler

Saarwellingen

Ensdorf

Quint

Trier

Meckenheim
Weisweiler

Niederstedem

Dahlem

Paffendorf

Rommerskirchen

Siersdorf

Zukunft

Maasbracht

Oberzier

St. Peter

Niederrhein

Utfort

Zensenbusch
Pfalzdorf

Büscherhof

Nordlicht

Gronau
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Ludersheim

Hengelo

Westtirol

Föhring

Ingolstadt

Remptendorf

Mechlenreuth

Grossschwabhausen

Vieselbach

Eltmann

Wolmirstedt

Trennfeld

Herbertingen

Neckarwestheim

Winnenden

Höpfingen

Oberjettingen

Laichingen

Kühmoos

Schwörs.

Gurt-
weil

Tiengen

Eichstetten
Villingen

Beuren

Weier

Trossingen

Stockach

Engstlatt

GK Mannheim Neurott

Rheinau

Biblis

Pfungstadt

Homburg 

Philippsburg

Bühl

Daxlanden

Maximiliansau

Otterbach

Mittelbexbach

Niederhausen

Kerzenheim
Mutterstadt

Altlussheim

BASF W210

Bischofsheim

Hüffenhardt

Wendlingen

Birkenfeld

Pulverdingen

Karlsruhe/West

Karlsruhe/Ost

Oberwald

Wiesloch

Hoheneck

Grossgartach

Marbach

Aschaffenburg

Beerfelden

Bürstadt

Weinheim

HD/Süd

Vöhringen

Gundelfingen

Obermooweiler

Memmingen

Niederstotzingen

Dellmensingen

Leupolz

Krün

Oberottmarshausen

Lechhausen

Meitingen

Oberbrunn

Menzing

Oberbachern

Kupferzell

Goldshöfe

Rotensohl

Bergrheinfeld

Kriegerbrunn

Raitersaich

Mecklar

Landesbergen

Hattingen

Frankfurt/

Dillenburg

Arpe

Südwest

Liessem

Koblenz

Neuwied

Limburg

Dauersberg

Opladen

Ohligs

Karben

Giessen/Nord

Kelsterbach

Urberach

Dettingen

Grosskrotzenburg

Borken

Waldeck

Twistetal Bergshausen

Nehden

Lüstringen

Wehrendorf

Roxel

Krupp

Witten

Mengede

Kusenhorst

Lippborg
Unna

Gersteinwerk

Amelsbüren

Münster

Gütersloh

Hanekenfähr

Ibbenbüren

Emsland

Westerkappeln

Hesseln

Paderborn/Süd

Bechterdissen

Elsen

Würgassen

Grohnde

Heyden

Bielefeld/

Eickum

Ost

Ovenstädt

St. Hülfe

Grafenrheinfeld

Dipperz

Schweinfurt

Eisenach

Oberhaid
Würgau

Redwitz

Algermissen

Ilsede

Wahle
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Lauchstädt

Klostermansfeld

Hattorf

Helmstedt

Ottenhofen
Neufinsing

Zolling

Pirach

Simbach

Altheim

Regensburg

Irsching

Sittling

SW Isar

Etzenricht

Schwandorf

Pleinting

Graustein

Zwönitz

Markersbach

Weida

Röhrsdorf

Eula Dresden-
Süd

Marke

Streumen

Schmölln

Ragow

Preilack

Neuenhagen

Hagenwerder

Bärwalde

Dollern

Niederlangen

Diele

Conneforde

Ganderkesee

Brokdorf

Wilster

Hamburg/Süd

Stadorf

Lüneburg

Krümmel

Perleberg

Görries

Audorf

Vierraden

Güstrow

Malchow

Pasewalk

Lubmin

Meckenheim

Oberzier

Paffendorf

Knapsack

Brauweiler

Liessem

Gremberghoven

Sechtem

Bollenacker

Siegburg

Stockem

Dauersberg

Eiserfeld

Setzerwiese

Garenfeld

Mengede

(1) Bellendorf

(3) Schwelgern

Frimmersdorf

(2) Gelsenberg

Bocklemünd

St. Peter

Thyssen

Niederaussem

Auenheim

Rommerskirchen
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Gohrpunkt Reisholz

Norf

Gellep

Edelstahl

Uerdingen

Osterrath

Mündelheim

Dünnwald

Opladen

Bayer/

Fuehlingen

Ohligs

Mettmann

Rosenblumendelle

Hattingen
Selbeck

Eiberg
Witten

Welper

Handbach

Ossenberg

Walsum

Moellen

Utfort

Spellen

Niederrhein

Zensenbusch

Hamborn

Beeck Kopernikus

Nordlicht

(8)

(4)

(2)

Bochum
Laer

Ruhr-Zink

Kusenhorst

Kruckel

Altenkleusheim

Bixterheide

Koepchenwerk

Ratsbusch

Wambel

Elmenhorst

Unna

Lippborg

Gersteinwerk

Teufelsbruch

Sardegna

Corse

Towarowa

Strass

Kirchbichl

Thaur

Prutz
Silz

Stazione1

Meppen

Klein

Bentwisch

Pulgar

Enniger

Enniger

(3)

(4) Karnap

Avesnes-

Bollène
Croisière

Dettwiller
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St. Césaire

C.Jardi

KKP 11,13,14

Trith

C.Setubal

C.Sines

Batalha

Estarreja

Mourisca

Torrao

Chafariz

Mogofores

Miranda
Mogadouro

A.Mira

Sacavem

Aguieira

Urro

Seraing

Leval

Bugge

Mekin

Herderen

Tihange

Stama

Coo

Zomergem

Villeroux

Portile de Fier 1

Vardiste

Filippi

Litoral de Almeria

Magallon

C.Jardi

5

Montblanc

Meco

Ponteresia

Grosotto

8
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8 Gadio
9 Ric. Ovest

Stazione3

Naturno

Seuil

Marzahn

Asslar

Mitte

Heilbronn

(5)

(5) Hüllen

Hüllen

Rath

Rheinhausen

Eisenhüttenstadt

Wuhlheide

Thyrow

Marienberg

Roost

Brandenburg

Wustermark

Lüdershagen

Crossen

Taucha

Förderstedt

Magdeburg

Siedenbrünzow

Henningsdorf

Herlasgrün

Wolkramshausen

Niederwiesa

Valdemoroll

Avesnes-Le-Comte

Cabries

Sausset

Marcourt

Achène

Houffalize

Heins

Belval

Sanem
St.Mard

Latou
Rouvr

Latro

Romsée

Fuencarral

Tres Cantos

Villaverde

Moraleja

La Fortuna

Villaviciosa

Getafe

El Hornillo

Leganes
Retamar

Majadahonda

Loeches

Valdemoroll

Vicalvaro

Morata

P. de San Fernando

S. Sebastian Reyes

Coslada

Hortaleza

Prosperidad

Norte

Arr. Vega Aena

1,2

Arr. Vega

Fuencarral

Majadahonda

Villaverde

Torrecilla

Blagoevgrad

Y

Friedrichshain

Reuter

KKP 111,212

Halfeshof

Halfeshof

Uentrop

Uentrop

Rosenbl.

Altenfeld

Villechetive

Cutines

ZRupreux

Gouvieux

Croll

Made

Pinilla

Fardioua

Lubian

Mercedes B.

Pozasal

Elgea

Espartal

A

Tirana

Stefanos

Stolnik

NPP Kozioduy

Varna

Maritsa 3

Mizia

Tantareni

Sofia-
Zapad

Dobrudja

Isaccea

Metalurgichna

Ch. Mogila

Vetren

Chaira

Carevec

Burgas

Maritsa 2

Plovdiv

Belmeken

Kazichane

Sofia-Jug

Aleko
Bobovdol

Sofia

Stomana

Sestrimo

Boichinovtsi

Goriahovitsa

Balkan

Madara

Tvardica

Chudomir

Karnobat

TPP Varna

Maritsa

Peshatera
Anton

8204 Devin

Teshel

31,2

Arad

Bucuresti Sud

Bradu

Gutinas

Iernut

Rosiori

Mintia

Sibiu

Slatina

Dirste

Urechesti

Brasov

Domnesti

Pelicanu

Brazi V.

Constanta

Cluj Est

Gadalin

Tulcea

Medgidia Sud

Draganesti Olt

Rovinari Turceni

Sacalaz

Timisoara Arefu

Tharges

Riureni

Cluj Floresti

Alba Julia

Câlceag

Mostistea

Sugag

Fundeni

Ghizdaru

Pitesti Sud

Stuparei

Târgoviste

Baia Mare

Tihau

Filesti

Barbosi

Focsani

Baru Mare

Hasdat

Paroseni

Bacau Sud

Roman Nord

Mariselu

Craiova

Isalnita

Sardanesti

T. Magurele

Cetale

Calafat

Drobeta

Dumbrava

Stejaru

Doicesti

Fantanele

Gheorghieni

Ungheni

Iasi

Munteni

Gradistea

Pestis

Retezat

Suceava

Iaz

Resita

Lotru

Oradea

Targu Jiu

Koumoundourou Lavrio

Pallini 

Ag.

Echalas

Givors-Bans

Le Chaffard

St.Vulbas 

Begues

S. Boi

Viladecans

 2. Santa. Coloma

 1. S. Andreu

 3. Castellbisbal

 4. Mas Figueres

Centelles

Badalona

5. La Mouche

4. Vénissieux

2. St. Amour

1. Vaise

 5. S. Justo

Viladecans 6. Cailloux-Sur-Fontaines

Scandale

Tusciano

Pleven

Mercure

2

Mucone

Feroleto

Pisticci

Laino

Rotonda

Arezzo C

Roma O.

Torrevaldaliga Nord

Torrevaldaliga

Montalto C
Aurelia

Montalto

Piombino

Marginone

Rosen

Livorno

Tavarnuzze

Suvereto

Acciaiolo
S. Barbara

Poggio

a Caiano

Casellina

Calenzano

Capriati

Provvidenza

Roma Est

Valmontone

Noment. FS

S. Paolo

Roma S.

Latina

Cinecittà

Villavalle

P. Dante
Tiburtina

A. Flaminia

Roma N.

Patria

Ceprano

S. Maria C.

5

Aversa

Presenzano

Popoli

S. Giacomo

Villanova

Candia

Galleto

S.Martino XX

Fano E.T.

Montecorvino

BeneventoS. Sofia

Foggia

Larino

Andria

Matera

Bari O

Galatina

Brindisi N.

Taranto N/N2

Brindisi

Brindisi S CE

Brindisi  S ST

Montorio

Rosara

4.  Cen. En. Tev

Gragnano

2

Maddaloni T-Gas

Patria

12 8
9

3

4
Aversa

10
11

S. Maria C.

7
5

Maddaloni

Nocera

Montecorvino

5.  Frattamaggiore

6.  Acerra SM

7.  Caivano

8.  Casoria

9.  Poggior.

10. Secondigliano

11. S. Antimo

12. Starza Gr.
1

Salerno N

S. Valentino
Torre N

Nola

Brusciano6

S. Sofia

2.  Casalnuovo

3.  Castelluccia

1. Alfa Avio

Sogetel

Colli Aminei

Astroni

Pozzuoli

Arenella

MA
DZ

TN

Ceuta

TR

MD

RU

LT

Malcontenta

Venezia N.

Marghera

Brunsbüttel N

Charlottenburg

Goldisthal

Putzlitz

Lahe

Atla

Benteler

Bertikow

Tarragona

Perafort

Foix

Constant

Bellicens

Castellet

Alqueva

F. Alentejo

Lavos

Maasvlakte

Clauscentren

A,B11

Hessenweg

A,B

Okroglo

TENT B

Beograd 3

Feron

B

Leskovac

Ercolano

Napoli L. AL

Napoli Dir.

Napoli C.

S. Sebastiano

Doganella

Fusina
Villabona
Azotati

Dugale

Taranto SM
ISE CET3

Argia

11

Terrer

Medinaceli

Rueda

Cillam

P.E.SIL

Gurrea

Juneda

Santarem

Smederevo

HIP
2

Arachthos

Monfalcone

AL ZI TE

Giugliano T-Gas

Wattenwil

Flumenthal

Gerlafingen

Zakhidnoukrainska

Volovets

Boryslavl

Stryj

Bursthtyn

Kalush

381

411

381

701

Pietraffita

P. Speranza
Lourizan

F.Alavesas

Segur

Adrall

B

Vallejer

Aravaca

Villanueva del Rey

Casillas

Mory

Lagisza

Grabovica

Rama

Eal

Sarajevo 20

Banja Luka

Prijedor

TPP

5
Kakanj

TPP

HPP

Dubrovnik

HPP

PHPP

Elbasan 1

Zemblak

Sharre

Zerjavinec

Plomin

Virtus

Mataporquera

Anchuelo

la Alcarria

Suido

Puerto

Mangraners

Zaragoza (AVE)

Arganda

Boadilla

Lucero

Mazarred

Casacampo

Campo de las Naciones

Canillejas

Simancas

Etzersdorf

Südburgenland

1D

Mouguerre

Biancon

Hüfingen

(7) B.-Glück

(6)

Rhede

Iven

Seixal1Trajouce

Carriche
S.Rios

Rizziconi

Giswil

Pieve Albignola

Ferrera E

(1)

Pöppings-
hausen

Leverkusen

Eller

(7)

(8) Büscherhof

Fuentes de

D. Rodrigo

Arcos

Pazos de Borben

Chantada

Olite

Franques

Franques

Rojales

Pinto

Parla

Sengraci

Puerto de la Cruz

Aparecida

Casares

Castelo de Bode

Mátra

Skopje 1
Skopje 4

Skopje 5

Podujevo

Meliti

Vetis

La Punt

Sattledt

11 12,13

Ravenna
Canale

Enipower Ravenna

Mikulowa

Neusiedl

Békéscsaba

Weilimdorf

Voghera

All'Acqua

Sedrun

CE

Mantova

Teramo

Altomonte

Enipow. BR

Candela

Vado Ligure

Cesano

E,O

Rise Sesto

Martigues-Ponteau

Lavera

Port de Bouc

Audience
Caillols

Arenc

Mazargues

Rabatau

Saumaty

Augue Septemes

Famars

ESTR621

ESTR621

Braek

Centre

Hirsingue

Volvon

Sainneville

Amfar

Gabion

Barp

6

Cuperly

Seltz

Saumade

Vezilly

Linde

Linde

YSelbeck

Rath

Mühlhausen

Kriftel

(4)

YKUS21

Siems

TIBIS

Oxylux

Esch
Schifflange

2
1

Jundiz

Mas Figueres

Abrera

Campoamor

Alvarado

Olivares

Palos
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22

1. Basauri

5

2. Abadiano

2

3

5. Amorebieta

3. Azpeitia

4

4. Sidenorb

Escombreras
Nuevo Escombreras

 6. Collblanc

9

 7. Urgell

7

 8. Trinitat

6
Besos

Mata

 9. Maragall

8

R. Caldes

Petrel

San Pedro del Pinatar

Fausita

Hoya Morena

Saladas

C. Colon

Puerto Real

Poligono

Ribatejo

C. Ribatejo

Zielona Góra

Pécs

Rijeka

Orlovac

Obrenovac

TENT A

Enthes

S. Lucia

Porto Corsini

Niederwil

Altgass

Samstagern

Fällanden
Obfelden

Gargnano

Tor-
bole

Lelystad

GKN

Crans

Mercallo

Olivone

Carpi

Termoli Energia

Rosignano

Roselectra

SET Terver.

SET Terver.

E.-Huchet

Penchard

Wessin

Schönewalde

Monceau

DZO

Muruarte

Morvedre

La Lora

Espluga

Garrafe

Cartujos

Princesa

San Miguel

Torrijos

Jordana

del Rio

Gazules

Puigpela

V.Penedés

Hospitalet

Babcock

Alcocero de Mola

Santiz

15. Aenoeste
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12. Villanova

13. Z. Franca

13

14. Aebarcel

15

14

Torres del Segre

11

11. St. Cugat

Cerve

Pradil
Pinto

Parla

Vall d'Uxo
El Ingenio

Benadres

Aguacate

M. Becerr

C. Freg

Ventas

Fuenlabrada

Mediodia

Ardoz

Aljarafe

P. Serra

Bodiosa

Pontinha

Szombathely

B.B
Jagodina

Sombor

Stip

D. Mostistea

Teleajen

Stâlpu

1

1
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DK

GBIE
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Enstedværket

Revsing

Askær

Ferslev

Vendsysselværket
Vester Hassing

Fynsværket

Kingstrup

Skærbækværk
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ME

Weiach

Rehag

Pyhrn

Ferrara N.

Bellville

Torviscosa

Sarasdorf

EON L.Ferr

Garigliano

Sparanise

Magisano

RhoPogliano
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13. Fibe A

Paluel

Sandoville

Nogent-Sur-Seine

Catttenom

Civaux

Montagny Lanches

Golfech

Favary
Belle de Mai

Gravelines

Penly Centrale

Penly Poste
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10x

O

Est

Est

Ouest

Le Bugey

Flamanville

Gravelines

Pivoz-Cordier

St. Alban

Darse

Gracieuse

Terres Noires

Altbach

Val de Sevre

Espiers

Gr. Colombier

Suisse

Salles-Curan

Trois Domaines

Geithe

Geithe

Bünzwangen

Endersbach

Kühtai

Unterweser

Alfstedt

Niedervieland
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12,13,14,15

Van

14

R,12

13

Calders

de Frontera

La Roda de Andalucia

Cabra

Brovales

Tanger
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10. Eixample

Palmeral

San Vicente

Torre Arenillas

Torrente Quart de Polet

Catadau

F. Muestras

Gaussa

17. S. Fost

18. Codony

Castelo Branco

Penamacor

Pedralva

Biskupice

Bohunice
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Bgd5

Beograd 17

Pristina

Siebnen

AuwiesenSeebach

A,B

NK
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29

29
21

29
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Bošáca

Križovany

Gabcíkovo

Šal'a

Vel'ký Dur

Bystricany

Považská

Sucany

Horná Ždana

Široká

Cierny Váh Spišská Nová Ves
Lemešany

Kapušany

Kerzers

Galmiz

Kocin

Zakucac

Bihac

Meduric

Divaca

Klece

Bericevo Krško

Šabac

Pancevo

Cacak
U.Požega

Kruševac
Niš

Bajina Bašta

Gradacac

Capljina

Perucica

Magadino

Manno Belviso

Venina

Cedegolo

Taio

Stazione 4

S.Fiorano

Bovisio

Lanzada

Sud

Villa Tirano

Camuno

Sondrio

22

Bexbach

Herne

Knepper

Irsingen

Westfalen

Voerde

Dülken

Bertrange

Berchem

Plattling

Herrenwyk

Kruseberg

Bjæverskov

Rostock

Interconnected network

Situation January 2011

Neurath

GKW Ost

Farbwerke
Sud

YHAN

KW

Eyck

11

12

Oostzaan

Totana

Hueneja

Beverwijk

Bleiswijk

Albatarrec

La Selva
Vandellos

Palafox

Melancólicos

Puigpela

V.Penedés

Subira

Subira

Castello

Daganzo

La Cartuja

Falagueira

Penela

Carvoeira

Carregado

Fanhoes

Paraimo

Vermoim

Cutoias

Canelas

C.Gas
3

Sines

Pombal

Macedo
Cavaleiros

5

8
7

1

6

Lesniów

21,22

421

Slupsk

Nadab

^

N. Santa

Babaeski

Otel

Koplik

Lindenholz

Bulciago

Mendrisio

Modugno

Gissi

Simeri

S. B. Querce

Cassano

Ganda

1,All

Rossano TE

PE Severin

Terranova

Avold

411

Ostrów

Certosa

Brindisi Città
Palo D.C.

Glorenza

Castelbello

Lasa

Ferrara

Cize

Cycofos

Julien

Hyères

Soullans

Yvelines

Le-Comte

Brailly-Cornehotte

1

Le Soler

Berge

Epizon

Lagaf

Oststeiermark

Vörden

HR8

Walsum

Vill

Maials

Requena

Anoia

La Estrella

Mirasierra

3

Salteras

Cartama

Motors

Beniferri

V. Pouca
de Aguiar

Tábua

NK

E.Coto
Azca

Villameca

Telled

Las Arroyadas

Pujalt

16. Sagrera

17

Visp1

Visp2

Continental Europe

Massstab Format

Zust.St.

Bl.-Nr. Anz.Bl.

Gezeichn.

Gepr.

Ä
n

d
e
ru

n
g
e

n= +

Geprüft

AutoCADENTSO-E750/380/220kV
/emm
/ngt

07.01.2011

27.09.1996

AM-AN-DA

1SPEZ

PA050024

Situation January 2011

Interconnected network

Continental Europe
r. 07.01.11 /ngt

Cyprus

IL

SY

JO

SA

IQ

IR

AM

KZ

AZ

EE

GE

RU

NO

Lacu

G. lalomitei

Cernavoda

Smirdan

Braila

LB

Tepeören

Atisalani

Osmanca

Eregli

Cayirhan

Seyitömer

Seydisehir

Afyon

Oymapinar

Varsak

Aksa

Konya

Sincan

Temelli

Habipler

Ikitelli

Ambarli

Kücükbakkalköy

Hamitabat Alibeykoy

Izmir DGKC

Uzundere

Germencik

Yenikoy

Kemerkoy

Denizli

Soma B

Can

Balikesir II

Bursa Sanayi

Bursa

Tuncbitek

Adapazari

Adapazari 2DGKC

Erzin

Adana

Isdemir

Andirin

Goksun

Kapasitör

Agacoren

Ataturk

Diyarbakir 3

Karakaya

Kangal
Keban

Özlüce

Erzurum

Batman

5

Birecik

Kiziltepe

Elgun

Elbistan B

Ürgüp

Elbistan A

Carsamba

Tirebdu

Altinkaya Sant.

Hasan Ugurlu

Gaziantep 2

Borçka

Deçeko

Gokçekaya

^

Aliaga

^

Yatagan

Isiklar

Pasaköy

Gölbasi

Yesilhisar

Atakas

Kayabasi

Manisa

Karadeniz Eregli

Hilvan

W O

ALL

Abbadia

21

Morbihan

10x Grillon

Richier

Provence

Self

G. Riv

H

Malchow H

H

H

H

Stendal West

Osterrath

Osburg

Berneau

Navagne

Lagoaça

Aldeadavila

Bescano

Vva. Escuderos

Minglanilla

Belinchón

Carmona

6

6. Zamudio

Els Aubais

Albal

Bechi

Casaquemada Almodovar

El Cereal

18

Ebora

Carroyosa

Portimão

C. Lares

Armanar

2

PBRS

PADR

4

9

Košice

Malženice

Gönyü

PT

PEC

Heron

Maritsa 1

Tariv

Sarat

Calea Aradului

Babic

Titan

Elkurum

Arvedi
Mincio

P

P

P

P

P

P

P

P P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

C

Amigne

Mayrhofen

SMH

Sint Laurens

MSEC

Göynük

Sanliurfa

Yildiztepe

Adapazari 1DGKC

Baglum

Karabiga

Bandirma

Elbistan TES

T Bara

Toscelik

Zekeriyaköy

Beykoz

Kursunlu

Keban HES

Soma RES

Sugözü

Agri

Kaptan Celik

Unimar
Davutpasa Ümraniye

Yolbulan

Recarei 

Brindisi 

Kassø 

Thessaloniki 
Ag. Stefanos 

Hamitabat 
Temeli 
Atatürk 

 

Wien 

Divača 

Ernestinovo 



 
Figure 14- 23 NASPI Roadmap for SynchroPhasor Applications. 

 


